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NENTHEAD: Geology and mineralogy   

Brian Young  

 

INTRODUCTION 

The Nenthead site comprises the upper reaches of the River Nent and its tributary streams upstream 

from the former Rampgill Mine buildings which housed the offices and interpretation centre of the 

former North Pennines Heritage Trust, together with the partially man-made valley of Dowgang 

Hush The site is one of the most intensely mineralised parts of the Northern Pennine Orefield and 

includes a number of former mine buildings, together with the extensive, though now rather 

fragmentary, remains of the Nenthead Smelt Mill. Within the site boundary are several mine 

entrances, many of which continue to give access to very extensive underground workings in a 

number of veins and associated mineralised structures.  In addition to substantial dumps of mine 

spoil adjacent to these abandoned mine entrances, extensive spreads of re-distributed mine spoil 

cover large areas of the site. 

 

Fig.1 Scheduled Monument boundary 

 

OREsome  PROJECT:  SURVEY HISTORY & PERSONNEL 

 

Geological examinations of the site were undertaken by Brian Young and the following volunteers: 
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Helen Wilkinson, Andy Hopkirk,Sheila Barker, Audrey Battersby and Chris Battersby. 

 

Fig.2 Map showing mineral veins and mine levels and shafts 

 

 

 

PREVIOUS DESCRIPTIONS 

Such is the variety and complexity of the geology and mineralisation of the Nenthead area that it has 

long been, and remains, a notable focus of geological and mineralogical research. 

 

Whereas early authors, e.g.  Forster (1809, 1821, 1883), Sopwith (1833), Wallace (1861) and Nall 

(1904) touched upon various aspects of the deposits and mines of the Nenthead area, the first 

modern geological descriptions of these deposits are those  of Smith (1923).  Much more 

comprehensive and detailed descriptions were presented by Dunham (1948 and 1990).  More recent 
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accounts of the deposits in their regional and international context include those of Young (1995), 

Bulman (2004), Bouch et al (2006), Clarke (2007), Symes and Young (2008) and Bevins et al (2010). In 

addition, descriptions of mineral occurrences within the Nenthead area, published by a number of 

authors, are referred to where appropriate in the following account and cited in the reference list. 

Geological mapping of the site and its neighbourhood was undertaken on the 1: 10560 scale by the 

Geological Survey between 1875 and 1877 and published on Geological Survey 1:10 560 scale 

County Sheets Cumberland 34SE and 42NE. An abridged version of this mapping was published on 

British Geological Survey 1:63 360 scale Sheet 25 (Alston) in 1883. Revisions to the geology, mainly 

derived from mineral investigations undertaken by K C Dunham during World War II led to a revised 

1:63 360 scale sheet published in 1965. This mapping was re-issued at the 1:50 000 scale in 1973.  A 

modern re-survey of the Nenthead area, including this site, was undertaken by the British Geological 

Survey in 2006 with a detailed description of the area published the following year (Clarke, 2007). 

These maps may be examined at offices of the British Geological Survey from whom printed copies 

may be obtained: they are not reproduced here. 

 

A comprehensive survey of the site’s geological features, undertaken as part of a conservation in 

2014, included detailed descriptions of the geological features exposed at the surface.  The following 

account, which is based on the resultant report, incorporates subsequent observations of these 

features, together with photographs taken during the course of the OREsome Project investigations.  

 

 

GEOLOGY AND MINERALISATION 

The following brief outline of the site’s geology, together with details of individual exposures of its 

geological features, draws upon these published descriptions augmented by field observations made 

both by the present writer and the team of OREsome volunteers.  For more detailed descriptions 

and interpretations, reference should be made to Clarke (2007) and Bevins et al. (2010).  

 

 
Fig. 3 BGS map 
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Carboniferous rocks exposed at the surface on the Nenthead site extend upwards from beds 

between the Four Fathom and Great limestones to beds above the Firestone Sill sandstone. 

Underground workings, accessible from the site, extend down to the Lower Little Limestone in the 

Rampgill Underground Shaft in Rampgill Mine.  

 

The site’s Carboniferous rocks are cut by a rectilinear network of mineralised faults.  Two main 

trends are dominant: a suite of ENE-WSW trending veins of which the Dowgang, Scaleburn and 

Rampgill veins are conspicuous, together with a set of NNW-SSE trending, so-called  ‘Cross Veins.  

Whereas throughout much of the orefield these latter fractures are typically barren un-mineralised 

structures, in the Nent valley they commonly carry rich lead and zinc mineralisation and are typically 

associated with extensive bodies of replacement mineralisation in the adjoining limestone host 

rocks. No surface exposures of any of these veins are visible on the site today, though there are 

excellent exposures of replacement ‘flat’ mineralisation associated with the Carr’s Cross Vein. 

 

Exposures of ‘solid’ rocks are confined mainly to the beds and banks of the River Nent and its 

tributary streams, together with the sides of the partially man-made valley of Dowgang Hush.  

Superficial debris, including spreads of glacial till and a patchy mantle of post-glacial hill peat conceal 

much of the ‘solid’ geology on the moorland surfaces away from the valleys. 

 

Dumps and wider spreads of mine spoil occupy considerable areas of the site.  These offer important 

evidence of the geology penetrated, and the deposits worked and explored, from the underground 

workings from which they were derived. 

 

 

DESCRIPTIONS OF INDIVIDUAL GEOLOGICAL FEATURES 

 

Descriptions follow of individual geological features and of significant accumulations of mine spoil. 

Exposures of ‘solid’ geological features are described in ascending stratigraphical order. Numbers 

refer to the sites indicated on the accompanying location map (Figure 4).  Comments on the 

conservation potential for the most significant of these features are presented below. 
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Fig. 4 Location of geological features 

 

Locality 1.  Banks of stream north-east of Mill Cottage [NY7840 4338] 

The eastern bank of this deeply incised stream exposes a few metres of shale and siltstone, 

interpreted here as belonging to succession of beds between the Four Fathom and Iron Post 

limestones. 

 

Locality 2. Left (west) bank of river Nent immediately west of Smelt Mill [NY7834 4330] 

The large and rather unstable bank immediately above the river exposes a few metres of boulder 

clay or till, of glacial origin.  This consists of a heterogeneous mixture of mainly cobble-sized blocks 

of limestone and sandstone in a sandy or silty grey clay matrix.  Several of these, particularly the 

limestone cobbles, exhibit conspicuous scratches caused by abrasion with other clasts during 

transport within the moving ice sheet. All of the clasts are of Northern Pennine rock types: in 

common with much of the till within the northern Pennines, no far-travelled erratics have been 

observed here. 

 

The till is underlain, near water level, by about 1 metre of laminated mudstone and silty mudstone.  

Mapping reveals that this almost certainly lies within the interval between the Four Fathom and Iron 

Post limestones. As currently exposed the lamination within these beds is undisturbed.  However, 

until about 5 years ago two conspicuous anticlinal folds, with amplitudes of about 1 metre, were 

conspicuous features of this exposure.  The form of these folds, together with the absence of any 

obvious tectonic disturbance led the writer at that time to  interpret these as being superficial 

structures probably formed  either by shearing beneath the ice sheet responsible for the deposition 

of the overlying till, or to ‘cryoturbation’ resulting from freeze-thaw action during periglacial 

conditions in the immediately post-glacial environment.  The removal of these folds by vigorous 
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stream erosion within the very recent past and the undisturbed nature of the beds exposed today is 

consistent with their superficial origin in glacial or post-glacial conditions. 

 

Locality 3.  Bed of River Nent, approximately 100 metres upstream from Smelt Mill [NY7854 4310] 

Small exposures of ‘solid’ rock may be examined in the left (west) bank of the river adjacent to a 

wide area of boulder-strewn river bed. 

 

A well-developed silty seatearth with abundant root and rootlet traces, up to approximately 0.75 

metres thick, is here overlain by a similar thickness of hard compact grey limestone in which 

numerous well preserved brachiopod shells and crinoid ossicles are conspicuous. Well-developed 

vertical joints are prominent in the single bed, or ‘post’ of limestone exposed here. The limestone is 

interpreted as being the Iron Post Limestone.  This very thin limestone, which rarely reaches 1 metre 

in thickness, derives its name from its unusual hardness, not from any ferruginous tendency.  

 

Although recognised in many underground records in the Nenthead and Alston area, the Iron post 

Limestone is rarely exposed at the surface.  The exposure here in the River Nent therefore is of some 

importance.   

 

When examined in detail by the writer in 1999 the limestone exposure here was very much more 

extensive, forming a wide bedding plane surface and low waterfall across virtually the full width of 

the river. The very well exposed richly fossiliferous upper bedding plane surface, littered with 

brachiopod and crinoid fragments was especially notable.  It therefore seemed curious that no 

record of this fine exposure was recorded by Dunham on his very detailed field map of the upper 

Nent Valley, prepared during his wartime investigations.  However, an explanation for this became 

apparent following a severe flooding incident in the early 2000s. Within a 24 hour period the flood 

waters deposited a huge spread of cobbles and boulders across the full width of the valley at this 

point completely obscuring all exposures of the limestone and the low waterfall it formed in the 

river bed. This is the spread of debris which now covers the river bed at this point. Subsequent 

erosion on the western bank in recent years has only just begun to re-expose the sections of 

limestone and underlying seatearth described above. It seems therefore that accumulations of 

debris similar to those present today, must have concealed the exposures at the time of Dunham’s 

investigations.  The present writer was therefore fortunate to have had the opportunity to examine 

the outcrop during a brief period during which such debris was absent.  The circumstances of this 

intermittent exposure thus emphasize both the remarkable effectiveness of such streams to 

dramatically modify their courses and beds in such short timescales, but also to highlight the 

importance of observing and recording key geological features whilst they remain visible. 

 

Locality 4. Exposures north west of Carr’s Level portal [NY7860 4318] 

A prominent gully, up to about 2 metres deep, was further excavated during the 1980s during 

attempts to develop Carr’s Level as a ‘tourist mine’. The gully exposed calcareous shales containing 

abundant crinoid fragments, a short distance beneath the Great Limestone.  Weathering of the 

rather soft shale and its gradual erosion by water flowing through the gully led to the constant 

availability of abundant crinoid debris.  The site became much used by school parties as an excellent 

site at which to study, and collect from, a richly fossiliferous shale.  During the subsequent 
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restoration of Carr’s Level for public access, spoil was dumped into this gully, obscuring much of the 

fine sections previously available. 

 

Re-exposure of this shale and other small fossiliferous shale exposures in the near vicinity, would 

add significantly to the educational potential of the site and could be comparatively easily achieved 

in the event of any remedial or restoration work being undertaken here. 

 

Locality 5. River gorge beneath Smallcleugh Dressing Floors [NY7860 4302] 

For about 100 metres downstream from the waterfall the River Nent flows in a gorge between cliffs 

of Great Limestone on the east, and the steep slopes of the Smallcleugh spoil heap on the west.  At 

the downstream entrance to this gorge the Great Limestone forms steep cliffs several metres high 

surmounted by the stone retaining walls of the Smallcleugh Dressing Floors.  These exposures of the 

limestone and underlying beds include some of the finest geological features present on the 

Nenthead site and offer some of the most instructive surface sections illustrating the nature and 

origins of ‘flat’ mineralisation available anywhere within the Pennines. 

 

At the foot of the river bank the beds of the uppermost part of the Iron Post cyclothem are exposed 

immediately beneath the base of the Great Limestone. Here they comprise a prominent group of 

sandy and silty seatearths, collectively up to about 0.9 metres thick, in which fossilised rootlets are 

conspicuous.  A very impure coal, or ‘smut’, up to 0.3 metres thick rests directly upon the seatearths. 

At water level these beds rest upon an unknown thickness of the fine to medium-grained sandstone 

unit known to the miners as the Tuft.  

 

The Great Limestone exhibits a clearly-defined sharp base resting upon the thin impure coal seam. 

The lowest metre of the limestone, which is rather sandy, is succeeded by a very distinctive group of 

grey limestone beds, with an aggregate thickness of around 0.75 metres, in which extensive mats of 

the sponge Chaetetes are conspicuous as undulating pale grey bands each up to 1 – 2 centimetres 

thick, on weathered surfaces. A number of large colonial corals, notably Siphonodendron sp. , are 

also prominent.  These and the sponges are in their original life positions.  Known as the Chaetetes 

band, this highly distinctive unit near the base of the Great Limestone is a prominent and important 

stratigraphical marker bed present across a large part of the Northern Pennines.  Although exposed 

at numerous localities across the region, this exposure in the banks of the River Nent is one of the 

clearest and most accessible to detailed study. 

 

A feature of the Great Limestone is the remarkable lateral persistence of many of its constituent 

beds, or ‘posts’, across much of the region.  This characteristic was well known to the early lead 

miners who assigned names to individual beds or groups of beds.  Fairbairn (1978, 2001) employed 

these names in a detailed study of the stratigraphy of the Great Limestone.  From this Clarke (2007) 

concluded that the roughly 7 metres of Great Limestone beds, including the Chaetetes Band, 

exposed here, belong to the group of beds known as the ‘Bench Posts’.  Above the Chaetetes Band 

the limestone occurs as well-developed beds, or ‘posts’, individually between 30 centimetres and 1 

metre thick, in which the bedding typically exhibits an undulating, wavy, appearance with a number 

of thin dark grey mudstone partings. 
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Traced a few metres to the south, towards the waterfall, prominent vertical joints within the 

limestone carry traces of mineralisation.  This occurs mainly as coatings up to a few millimetres 

thick, of quartz and locally a little galena.  Adjacent to these joints the limestone exhibits clear 

evidence of metasomatism and replacement with ankerite.  The extent of the ankeritisation is clearly 

revealed by the striking dull brown weathering of the ankeritised limestone in contrast to the grey 

tones of the unaltered rock. At the extreme southern end of this section the alteration is locally 

developed adjacent to bedding planes as well as joints. 

 

Comments on the importance and conservation potential for this site are offered below. 

 

Locality 6.  The waterfall [NY7864 4300] 

The exposures of Great Limestone which form the waterfall, and the adjoining cliff to the immediate 

west, comprise a continuation of the exposures described above at locality 5, though the 

continuation is today largely concealed beneath debris from the adjoin dressing floors.  Several 

metres of the ‘Main Posts’ of the Great Limestone, as described by Fairbairn (1978, 2001) are 

exposed here . 

 

Whereas original features, including bedding and jointing, are very clearly seen in these exposures 

the limestone has here been almost completely metasomatised to a hard ankerite-rich rock typical 

of the ‘flat’ mineralisation of the district (Figure 14.). The almost universal pale brown colour of the 

weathered rock faces clearly reveals the extent of the alteration compared with the rather patchy 

alteration evident in the cliff faces described above at locality 5.  Freshly broken surfaces of this 

altered limestone reveal a recrystallized rock composed of closely interlocking rhombs of pale cream 

to grey ankerite with vestiges of crinoid plates visible locally.  Cavities or ‘vugs’ up to several 

centimetres across are common throughout the exposure.  Typically these are lined with small 

colourless pyramidal crystals of quartz and commonly have unfilled centres.  In places, notably near 

the water level, masses of coarsely crystalline galena up to several centimetres across, occupy the 

central parts of these cavities (Figure 15.). Brown sphalerite is also common, though generally 

comparatively inconspicuous, in small pockets and veins within the ankeritised rock.  Relatively 

coarsely crystalline brown sphalerite, accompanied by a little galena, is especially abundant near the 

foot of the exposures beneath the metal walkway erected as the exit to the Carr’s Level tourist mine 

workings. Here sphalerite locally cements brecciated fragments of ankeritised limestone.  The 

relationships of this breccia are unclear, though it may represent either an infilling of a minor fault 

vein or it may be a very local development of a mineralised collapse breccia within the altered 

limestone.  Such mineralised collapse breccias are unusual within the ‘flat’ deposits of the Northern 

Pennines, though they have been described from similar zinc-rich deposits in Teesdale (Dunham, 

1990).  

 

The extensive mineralisation present here occurs in the footwall of the Carr’s Cross Vein, the surface 

outcrop of which lies a few metres to the ENE of the exposure.  Both in its structural and 

stratigraphical setting, and in its component mineralogy, the deposit is closely similar to the 

extensive ‘flat’ deposits formerly worked underground in the nearby Smallcleugh Mine (Young in 

Bevins et al, 2010). 
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As might be expected in an exposure of this sort close to the natural water table in the valley 

bottom, supergene alteration of the component minerals is only very weakly developed here.  The 

superficial brown alteration of the ankerite has already been mentioned.  Thin crusts of brown 

smithsonite , a few millimetres thick, which may be seen locally coating exposures of brown 

sphalerite beneath the steel walkway, offer a good example of the near surface supergene alteration 

of sphalerite-rich mineralisation (Figure 16.).  The numerous concentrations of galena exhibit little 

obvious evidence of supergene alteration save for slight surface tarnishing of the otherwise bright 

metallic lustre of this mineral. 

 

The galena-rich portions of this exposure have attracted attempts at working.  Numerous drill holes 

may be seen, and a large cave-like excavation, now partially walled-up, connects with underground 

workings in a continuation of this ‘flat’ deposit within Carr’s Level Mine. However, the overall grade 

of the deposit exposed here has not been sufficient to lead to its extraction.  It survives as one of the 

finest surface outcrops of such mineralised ground within the orefield. These exposures, together 

with the underground workings of Smallcleugh Mine, are scheduled as the Smallcleugh Mine Site of 

Scientific Interest (SSSI) (Young in Bevins et al, 2010). 

 

Comments on the importance and conservation potential for this site are offered below. 

 

Locality 7.  Bed of River Nent near Rampgill Workshops [NY7818 4344] 

Up to about 1 metre of medium grey limestone, within the Great Limestone, forms flat, water-

smoothed exposures in the bed of the River Nent for a few metres adjacent to the road near the 

south-eastern extremity of the Rampgill Workshops.  Geological mapping indicates that the Great 

Limestone here lies within a narrow graben between the Scaleburn and Rampgill veins. The 

limestone exposed here is likely to be close to the base of the limestone, perhaps within the beds 

collectively termed the ‘Bench Posts’ of Fairbairn (1976, 2001). A conspicuous feature of this 

exposure is the clear rectilinear pattern of vertical joints, most prominent of which is the roughly NE-

SW trending set that approximately parallels the trend of such major veins as the nearby Scaleburn 

and Rampgill veins.  A few brachiopod shells may be seen in section on the water-worn surfaces. 

 

Locality 8. Low cliff east of water power displays [NY7828 4344] 

A low cliff, possibly in part modified by quarrying, exhibits a few metres of Great Limestone, here as 

at location 7, within the Scaleburn-Rampgill graben. The rock, which is here a medium grey 

limestone comprised of well-developed wavy-bedded  ‘posts’ separated by thin mudstone partings, 

lies stratigraphically above that seen at location 7 and is likely to belong to the ‘Main Posts’ of 

Fairbairn (1976, 2001). Small crinoid fragments and a few small brachiopod and solitary coral 

fragments may be seen locally on weathered surfaces. 

 

A number of vertical joints in which occur crusts of quartz crystals a few millimetres thick, betray the 

presence of the Rampgill Vein a few metres to the south east of the exposure. 

 

Comments on the importance and conservation potential for this site are offered below. 
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Locality 9.  Lower reaches of Dowgang Hush [NY7800 4340] 

The wooded valley of Dowgang Hush forms one of the most conspicuous landscape features of the 

Nenthead site and indeed of the Nenthead area.  Whereas much of the valley, particularly its upper 

reaches, which are generally referred to as Dowgang Hush, owes its present form to the effects of 

opencast mineral working, the valley is part of an originally natural feature developed along the 

course of the Dowgang-Brigal Burn-Scaleburn-Rampgill complex of veins. This major NE-SW trending 

vein complex may be traced from the Garrigill area of the South Tyne valley, across the Tyne-Nent 

watershed, through Dowgang Hush and up the fellside north east of Nenthead village and into 

Northumberland at Coalcleugh.  Important oreshoots associated with the component veins were 

worked underground from both Rampgill and Capelclough mines.  Very considerable lengths of 

driveage have been undertaken within these veins and much detail is known about their structure in 

depth.  Parts of these workings remain accessible today and are regularly visited by mine explorers. 

 

Whereas the main valley is excavated along the course of these important veins, and although 

several of the smaller tributary streams cut the courses of associated parallel veins, there are today 

no good surface in situ exposures of mineralisation. There are, however, several good exposures of 

the vein wallrocks. 

 

Towards the foot of the valley large blocks of grey limestone, typical of the Great Limstone, may be 

seen locally immediately south west of the surface position of the Cowhill Cross Vein.  Whereas 

many of these blocks may be in situ, or nearly so, many are clearly loose blocks derived from nearby 

exposures within the valley. The stratigraphical position of these blocks within the Great Limestone 

is difficult to establish. 

 

Locality 10. River Nent upstream from Smallcleugh Mine entrance [NY7884 4269] 

The river here exposes a substantial proportion of the beds which lie between the top of the Great 

Limestone and the next limestone in upward succession, the Little Limestone.  

 

Clarke (2007) describes a succession of siltstones and sandstones, with an aggregate thickness of 

around 10.5 metres, exposed between the Carr’s Cross Vein and the exposure of the Little Limestone 

at the waterfall (location 11, below). These beds correlate approximately with the Coal Sills of 

Weardale.  At the top of the sequence is a hard ganister sandstone, known locally as the White 

Hazle, which immediately underlies the Little Limestone. 

 

Locality 11. Old Carr’s Burn [NY7877 4246] 

The uppermost beds seen at location 10 are also exposed in Old Carr’s Burn.  Here Clarke (2007) 

notes that the White Hazle and overlying Little Limestone, here about 1.56 metres thick, form a 2 

metre high waterfall. 

 

Locality 12.  Dowgang Burn [NY7764 4290] 

Clarke (2007) records that much of the succession of beds, comprising sandstones, siltstones and a 

0.2 metre thick coal seam which was worked locally within the banks of the burn, are exposed 

intermittently along the course of this stream.   
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Locality 13. Waterfall upstream from Smallcleugh Mine entrance [NY7884 4268] 

A low waterfall in the River Nent approximately 150 metres upstream from the entrance to 

Smallcleugh Mine marks the outcrop of the Little Limestone.  Here, as elsewhere in the Northern 

Pennines, this is a medium grey bioclastic limestone with a comparatively high clay content.  

Approximately 1.5 metres of limestone, in beds up to around 0.5 metres thick, with well-developed 

rectilinear joints are exposed here, forming a well-marked flat sill to the waterfall. The limestone, 

which exhibits orange-brown weathering, contains abundant crinoid fragments, though other fossils 

recognisable to the naked eye are scarce.   

 

When water levels are low a small thickness (<1 metre) of sandy seatearth may be seen immediately 

beneath the limestone at the foot of the waterfall. 

 

The Little Limestone coals which are present beneath the Little Limestone elsewhere in the Nent 

Valley, for example around Blagill where they have been extensively worked, are not exposed on the 

Nenthead site. Nowhere on or near the site are there any identifiable remains of old coal workings 

at this horizon and the recent revision geological mapping of the area failed to identify these coals 

which may thus be absent, or at least of unworkable thickness, in this area. 

 

Locality 14.  Banks of River Nent downstream of bridge at Middlecleugh Shop [NY7888 4263] 

Sandstones crop out as low crags on both sides of the river for several metres downstream from the 

bridge which carries the Flinty Fell Quarry track across the River Nent at Middlecleugh Shop. 

This sandstone lies approximately 7 metres above the Little limestone and is almost certainly the 

sandstone known in the Nenthead area as the Pattinson Sill and from which Dunham (1990) 

recorded marine fossils and plant remains.  Up to 2 metres of the sandstone may be seen in the river 

banks at this point. It is here a hard, slightly calcareous, brown weathering, medium- to fine-grained 

sandstone.  Casts of large crinoid ossicles, which are locally conspicuous on weathered faces and 

broken surfaces of the sandstone attest to its marine origin. 

 

Locality 15a-c.  Longcleugh (a) [NY7899 4261], Middlecleugh (b) [NY7894 4252] and Old Carr’s (c) 

[NY7880 4250] burns 

Clarke (2007) reports up to 2 metres of sandstone which he suggests may correlate with the ‘White 

Sill’ of the Nenthead Mines (Dunham, 1990), exposed at these positions in each of these three 

streams. 

 

Locality 16.  Firestone Bridge [NY7885 4353] 

Up to 12 metres of sandstone belonging to this prominent sandstone is well exposed here, resting 

with an erosional base upon siltstones.  Named after Firestone Bridge, this is the type locality for this 

sandstone unit.  Clarke (2007) reports that the basal 30 centimetres of the sandstone are coarse-

grained composed of poorly cemented quartz grains and rip-up clasts of siltstone.  The overlying 

sandstones are typically coarse- to very coarse-grained cross-bedded sandstones, though these 

become medium-grained within the uppermost metre of the exposure. 
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Locality 17. Dowgang Hush, near Dowgang Shaft [NY7760 4314] 

Near Dowgang Shaft, at the junction of Dowgang Burn with Dowgang Hush, there are several 

exposures of sandstone which form part of the Firestone Sill. Like many of the Northern Pennine 

sandstones, the Firestone exhibits marked variations in thickness, in places over very short 

distances.  Dunham (1990) records that at Dowgang Mine the Firestone Sill is only 3.7 metres thick, 

though this increases dramatically to 11.6 metres in the workings of the nearby Rampgill Mine.  It is 

likely that the comparatively small sections exposed here at the head of Dowgang Hush may include 

much of the thickness of the unit at this point. 

 

Locality 18.  Upper reaches of Dowgang Hush [NY7730 4290] 

The most spectacular portion of Dowgang Hush, adjacent to the Nenthead to Garrigill road, is cut 

through beds above the Firestone Sill, collectively known as the Slate Sills (Figure 17.).  Here these 

comprise a succession of sandstones, siltstones and mudstones, rather weathered exposures of 

which may be seen in the steep, but rather degraded sides of the hush. It is thought that the name 

‘Slate Sills’ derives from the local tendency of certain of the included sandstones to spilt readily into 

thin flags, suitable in places for use as roofing stone. 

 

Locality 19. Smallcleugh Mine spoil heap [NY7864 4295] 

The largest and most prominent single spoil heap on the site is that derived from the driving of 

Smallcleugh Level and its extensive network of underground workings (Figure 18.). 

 

Much of the heap comprises a variety of rock types including limestone, sandstone, siltstone and 

shale or mudstone.  Substantial quantities of mineralised rock are also present, mainly ankeritised 

limestone typical of the flat deposits that were such an important feature of the Smallcleugh 

workings.  These give important insights into the main characteristics of the orebodies worked in the 

mine.  The ore minerals galena and sphalerite, both of which were recovered commercially at 

Smallcleugh, are abundant in many examples of the ankertised limestone, forming bands or lenses 

within this rock, and in addition commonly occurring as crystals lining numerous vugs.  Other 

sulphide minerals present within this spoil include pyrite, together with very subordinate quantities 

of marcasite and rare examples of chalcopyrite.   

 

Gangue minerals are dominated by ankerite, both as the main constituent of the altered limestone 

and frequently seen as distinctive curved saddle-shaped rhombic crystals lining vugs within this 

altered limestone.  Quartz is common, most conspicuously as colourless or white pyramidal crystals 

lining vugs in ankeritised limestone.   Calcite is occasionally seen lining vugs as flat white rhombic 

crystals typical of the ‘nail head’ variety of this mineral. The ‘flat’ deposits associated with the cross 

veins at Nenthead are characterised by an almost complete absence of typical Northern Pennine 

gangue minerals such as fluorite or barium minerals.  As the deposits worked at Smallcleugh lay 

almost entirely beneath the near surface zone of supergene alteration, examples of supergene 

minerals, other than those formed or forming by current alteration processes within the dump, are 

extremely rare.  However, Young et al. (2005) recorded the finding here of small specimens of the 

unusual cobalt arsenate mineral erythrite, indicating the local presence of cobalt within these 

deposits.  The discovery of these, hitherto unrecorded, minerals from this location, serves to 

emphasize the importance of such spoil heaps as a research resource for ongoing detailed studies of 
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Northern Pennine mineralisation.  Examples of other rare or unusual minerals recorded from the 

underground workings at Smallcleugh are not known to have been recorded from this spoil heap. 

 

Locality 20.  Firestone Level spoil heap [NY7873 4346] 

The dumps from this level, driven to work parts of the Rampgill Vein complex, contain an abundance 

of material typical of this and its associated veins.  Galena was the main ore mineral worked, though 

an abundance of associated sphalerite was worked during the latter period of working in this vein 

complex.  Unlike most of the other deposits worked from the Nenthead site, Rampgill and adjacent 

veins locally contained an abundance of fluorite, examples of which are abundant on these spoil 

heaps.  Unsuccessful attempts were made to extract fluorite by processing spoil from these dumps 

at the Rampgill Mill in Nenthead village during the late 1950s. The remaining spoil provides 

examples of vein material representative of the fluorite and quartz rich lead and zinc-bearing veins 

of this part of the central zone of the orefield. 

 

Comments on the importance and conservation potential for this site are offered below. 

 

Locality 21.  Dumps from workings in Cowslitts Vein [NY7878 4268] 

A group of generally bare and un-vegetated spoil heaps, believed to have been derived from shallow 

underground workings on Cowslitts Vein, are conspicuous on the west side of the valley south of the 

entrance to Smallcleugh Mine.  Their composition is strikingly different from most other spoil heaps 

on the site, a feature that is at once apparent by the generally dull brown colour of the bulk of the 

spoil even when viewed from a distance (Figure 19.).  The abundance of weathered ankeritised 

limestone in the spoil suggests that one or more orebodies were worked here within limestone wall 

rocks, almost certainly the Great Limestone.  In common with other accumulations of spoil on the 

site, spar or gangue minerals, other than ankerite, are scarce.  Small quantities of fresh, unaltered 

galena, may be found, together with a little sphalerite.  However, the heaps are distinguished by the 

great abundance within them of the zinc carbonate mineral smithsonite.  It occurs here in the form 

known by miners as ‘dry bone ore’, from its brown cellular sponge-like texture that clearly resembles 

the interior of dried bones (Figure 20.). Old reports commonly refer to smithsonite by its old name of 

‘calamine’.  Not only is this name obsolete, it is seriously misleading.  In British mines the name 

‘calamine’ was applied to the mineral we now know as smithsonite: in American mines ‘calamine’ 

was used for the quite different zinc silicate mineral we now know as hemimorphite.  Smithsonite is 

a common zinc mineral found abundantly in the near-surface, supergene, oxidising zones of zinc-rich 

ore-bodies. Its presence in very small amounts has been noted above as surface coatings on 

sphalerite exposed in the orebody exposed at the waterfall (locality 6). 

 

Large concentrations of oxidised lead and zinc ores are not common in the Northern Pennine 

orefield, though such bodies were worked at several mines on Middle Fell between the Nent and 

South Tyne valleys.  Most notable of these were the smithsonite deposits of the Bayle Hill, Farnberry 

and Holyfield mines and the cerussite (lead carbonate) deposits of Hudgill Burn Mine.  It is likely that 

these dumps at Cowslitts Vein mark the working of a deposit of smithsonite formed by the near-

surface alteration of a sphalerite-rich orebody. The presence here of good examples of smithsonite 

pseudomorphs after original sphalerite crystals lends support to this.  The writer has been unable to 

trace any plans showing the extent of the workings here. 
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Locality 22. Old slag dumps adjacent to Smelt Mill [NY7838 4330] 

Small areas of lead slag remain between the Smelt mill ruins and the River Nent (Figure 21.).  These 

consist of variable mixtures of typical black lead slag, coal cinders and other rubbish from the 

smelting process.  Like other slag residues these have some chemical and mineralogical interest in 

that they contain small fragments of unrecovered metallic lead, red lead and litharge together with a 

variety of alteration products formed by the surface alteration of the slag within the spoil heap.  The 

formation of such ‘slag minerals’ has been investigated by a number of mineralogists and 

geochemists over recent years and has identified a number of compounds which have subsequently 

been discovered in wholly natural settings. 

 

 

EXISTING CONSERVATION STATUS OF GEOLOGICAL AND MINERALOGICAL INTERESTS 

 

Although a substantial part of the Nenthead site currently enjoys Scheduled Ancient Monument  

(SAM) protection for its archaeological features related to the mining and smelting industries, the 

natural geological features which provided the basis for those industries, and which still underpin 

their context and understanding, currently enjoy significantly less protection.    

 

The underground workings of Smallcleugh Mine, together with adjacent areas of related surface 

geological exposures, including locations 5 and 6 (above) are included within the Smallcleugh Mine 

Site of Special Scientific Interest (SSSI).  A detailed description and interpretation of the geological 

features present, and their wider importance, are given by Young in Bevins et al. (2010). 

 

Other geological features on the site enjoy no statutory protection, though the whole area was 

recommended for recognition as a North Pennine Geodiversity site within the North Pennines AONB 

Geodiversity Audit and Action Plan (North Pennines AONB Partnership, 2004). Such sites, although 

recognising their research and educational importance, are nevertheless non-statutory sites offering 

no permanent protection against activities or developments likely to be prejudicial to the geological 

interest. 

 

 

NOTABLE GEOLOGICAL AND MINERALOGICAL FEATURES  

Whereas many of the geological features described above are under no obvious immediate threat 

others may be placed at risk if their importance is not appreciated and due care exercised in 

planning remedial and other site works, including archaeological investigations. Brief comments and 

recommendations are made here on the following locations where appropriate care should be 

applied in planning conservation or remedial works to adjoining or nearby structures or features.  

None are likely to be regarded as onerous, but are important if those important geological features 

are not to be damaged needlessly.  In a few instances opportunities to enhance the geological 

interest are suggested. 
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Locality 4. Exposures north west of Carr’s Level portal [NY7860 4318] 

Re-exposure of the fossiliferous shale exposures in this area vicinity would add significantly to the 

educational potential of the site and could be comparatively easily achieved in the event of any 

remedial or restoration work being undertaken here. 

 

Locality 5. River gorge beneath Smallcleugh dressing Floors [NY7860 4302] 

This is one of the most important surface geological features on the site.  It includes features of 

importance in understanding and interpreting stratigraphy and mineralisation across the Northern 

Pennine Orefield. 

 

The conservation of this important exposure is intimately connected with the conservation and 

restoration of the supporting walls of the Smallcleugh Dressing Floors which lie immediately above.  

When planning such works it is important that care is taken not to damage the limestone exposures 

in the steep river cliff.  In particular, care should be taken to avoid tipping of spoil or the construction 

of any supporting structures over more of the limestone outcrop than is at present covered. 

 

The exposures here have a valuable role in the interpretation of the site to visitors and, in addition 

have very considerable educational and research value.  It is strongly recommended that the design 

of repair work to the dressing floor retaining walls incorporates plans to protect and enhance these 

geological features. Such plans could include the enhancement of the present exposure by the 

careful removal of any loose or potentially dangerous limestone blocks and debris, mostly tailings, 

which locally cover ledges on the cliff.  The faces could be further cleaned by hosing with water from 

the immediately adjacent river.  Such cleaned sections are likely to remain in good condition for 

many years, though periodic clearing of loose material may be appropriate from time to time.  

Access to the exposure at river level could be developed by improving the banks at the foot of the 

river cliff.  

 

Locality 6. The waterfall [NY7864 4300] 

Like Locality 5, this is one of the site’s most important geological features and many of the 

suggestions offered for Locality 5 also apply to this section. 

 

The fine exposures of mineralised limestone have suffered considerably by the construction of the 

steel walkway as part of the development of the exit from the Carr’s Level show mine.  Arguably, this 

development was incompatible with the merits and protection of the exposure as part of the 

Smallcleugh Mine SSSI.  With the closure of the mine as a visitor attraction, and if re-opening is not 

found to be viable, consideration may usefully be given to the removal of this structure.  If so, care 

should be taken not to cause further damage to the geological interest.   

 

Locality 8.  Low cliff east of water power displays [NY7828 4344] 

Although not of the high scientific merit of other exposures on the site, due care should be taken not 

to damage or further obscure any of the geological features present at this location in the event of 

repairs to, or demolition of, the water power displays erected here. 
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Locality 19.  Smallcleugh Mine spoil heap [NY7864 4295] 

Whereas it is unlikely that any works contemplated for the site might prejudice the geological 

interest of this large spoil heap, it is important to emphasize the need to avoid introducing other 

waste material onto the heap during the course of work at nearby locations on the site. The most 

obvious threat lies in any works contemplated for the now ruinous Smallcleugh bingsteads adjacent 

to the heap upstream from the waterfall.   Similarly, removal of material from the heap for 

groundworks elsewhere on the site should be avoided, or planned in the light of appropriate expert 

geological advice. 

 

Locality 20.  Firestone Level spoil heap [NY7873 4346] 

As with other spoil heaps, it is important not to regard these as suitable dumps for waste material 

from works elsewhere on the site.  Spoil heaps are a valuable geological resource, giving important 

evidence of the materials accessed and extracted from the associated underground workings.  

Addition of alien material would seriously compromise this vale. Similarly, removal of material for 

use in groundworks elsewhere would plainly compromise the interest of the sites to which any such 

material might be taken. 

 

Locality 21. Dumps from workings in Cowslitts Vein [NY7878 4268] 

The comments offered above for locality 20 apply equally to this location. 

 

Locality 22.  Old slag dumps adjacent to Smelt Mill [NY7838 4330] 

The comparatively meagre amounts of waste remaining here should not be overlooked.  The 

chemical and mineralogical interest in such slag wastes has been commented on above.  Care should 

be taken not to further ‘contaminate’ the accumulations of slag with waste materials from remedial 

works on site.  The slag remnants should be protected and not further concealed. 

 

From BY Conservation comments: GEOLOGICAL AND MINERALOGICAL HIGHLIGHTS 

This site too may be seen as one large geological and mineralogical highlight including, as it does, 

several locations at which geological features are exposed that are key to understanding the geology 

both of the Northern Pennines and similar orefields across both Great Britain and the world. Such is 

the site’s importance, that a substantial portion of it enjoys statutory protection as the Smallcleugh 

Mine SSSI and GCR site.  Whereas this latter scheduling relates primarily to features exposed in the 

mine’s underground workings, a number of much more accessible associated surface features are 

included in the site’s description and interpretation in the relevant GCR Volume (Bevins et al, 2010).  

Further important descriptions of the site are provided by Dunham (1990) and more recently by 

Clarke (2007).  As part of ongoing conservation activities at this site, aimed principally at features of 

mining history interest, Young (2014) undertook a very detailed survey and appraisal of the most 

important surface geological and mineralogical features: the OREsome Report on this site is derived 

mainly from this document, augmented with additional photography undertaken by A. Hopkirk as 

part of the OREsome investigations. 

 

The most important geological features at this site are: 

 

1. The intermittent exposures of the Iron Post Limestone in the bed and banks of the River Nent. 
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2. The magnificent section through the base of the Great Limestone including one of finest and most 

complete section through the stratigraphically important Chaetetes Band in the cliff section of the 

River Nent downstream from the waterfall. 

 

3. Extensive clear sections illustrating the progressive metasomatic alteration of the Great Limestone 

to an ankerite-rich lead and zinc bearing ‘flat deposit in the banks of the River Nent at, and 

downstream of, the waterfall. 

 

4.  Sizeable dumps of mine waste derived from workings in the Cowslitts Cross Veins which contain 

an abundance of supergene smithsonite, previously worked under the now obsolete and misleading 

name of ‘calamine’.  A number of important mineralogical features can be discerned in material on 

thes dumps, including smithsonite pseudomorphs of sphalerite, calcite etc, together with rare, and 

as yet, un-researched copper-bearing supergene minerals. 

 

5. Although not clearly a matter for consideration under the terms of the OREsome Project, the 

world class exposures of vein and metasomatic replacement deposits of lead, zinc and iron ores, 

together with a variety of associated hypogene and supergene minerals within the underground 

workings accessed from the within site. 

 

7. Dowgang Hush is a conspicuous landscape feature and may represent one of the orefields finest 

examples of such a mining-related feature,  providing that the true understanding of the formation 

of such features is fully appreciated: these are not hydraulically excavated gullies, but manually 

excavated opencasts that were periodically flushed with water. 

 

6.  The abundant spreads of mine spoil derived from underground workings within a number of veins 

and related deposits. 

 

EXISTING CONSERVATION STATUS OF GEOLOGICAL AND MINERALGICAL FEATURES 

The site designated as a SAM includes the area scheduled as the Smallcleugh Mine SSSI and GCR site. 

 

The boundaries of these two designations do not coincide precisely.  It is, however important to 

ensure that the national and international importance of the  site’s geological features, both within 

and outwith the precise boundaries of the SSSI, are fully understood by those responsible for 

overseeing the SAM status and that the importance of these is acknowledged by being written into 

the appropriate SAM documentation. 

 

OPPORTUNITIES 

The geological and mineralogical features of this site offer a host of important opportunities for a 

wide range of research initiatives that have the potential to make nationaly and internationally 

significant additions to understanding in the fields of structural geology, metallogenesis, 

geochemistry, mineralogy, etc.  
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The site also offers numerous opportunities to demonstrate a variety of aspects of basic geological 

phenomena as well as facilitating greater general understanding of the true nature of Northern 

Pennine geology, mineral deposits and mining, to a range of target audiences from early school 

years to interested adults. Interpretation could be delivered via a variety of means including on-site 

interpretation panels, a guided trail leaflet, or suitable descriptions in the site’s visitor centre. 

 

THREATS 

Whereas many of the site’s important geological features may appear reasonably robust, there are 

some significant threats that warrant consideration and that need to be addressed in any future 

management strategy. 

 

The site is a popular venue for mine explorers of all sorts, most of whom offer no significant threat 

to the geological features exposed underground.  Achieving a sensible balance between the valuable 

and legitimate activities of amateur mineralogists against those of the destructive collectors is 

notoriously difficult, but is worthy of serious consideration in managing sites of this sort.  It is 

recommended that those responsible for stewardship of such sites should consider initiating a 

serious consultation discussion between all interested parties, drawing upon appropriate expert 

advice from all relevant interest groups.   

 

The site is a popular venue for mine explorers of all sorts, most of whom offer no significant threat 

to the geological features exposed underground.  Achieving a sensible balance between the valuable 

and legitimate activities of amateur mineralogists against those of the destructive collectors is 

notoriously difficult, but is worthy of serious consideration in managing sites of this sort.  It is 

recommended that those responsible for stewardship of such sites should consider initiating a 

serious consultation discussion between all interested parties, drawing upon appropriate expert 

advice from all relevant interest groups.   

 

It is possible that certain remedial works to, or investigations of, mining-related features may impact 

upon features of geological interest. For example, construction of retaining walls, excavation of 

buried features, or movement of mine spoil may all impact adversely upon the geological interest.  It 

is thus essential to ensure that the features present on a site such as this are fully understood in 

their true and inter-related context.  
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