
Geology of the Pike Law area. 
 
The Pike law mine site lies astride the Newbiggin to Westgate road, bounded on 
the east by Flushiemere beck and on the west by Westerbeck, with Broadley Hill 
at the NE corner being the highest point at 530m.  
Dunham describes the area: “The outcrop of the beds between the base of the 
Great Limestone and the Firestone on Pike Law, between Wester Beck and 
Flushiemere Beck, is traversed by a remarkable complex of veins.” (PP 243) 
Details of the geology have been given by Dunham, (1948 &1990); Bridges and Young, 
(2007); Bevins et al, (2010). 
 

 
Geological Survey of England and Wales 1:63,360/1:50,000 geological map 
series, New Series, sheet 25, Alston. 
 
The area has been worked by shaft, adit and hush, with 3 named areas of hush 
to the East of the road, Leonard’s Hush; Pikelaw Hush and Flask Hushes. To the 
West of the road, West End Hushes. There are a complex of leats and old dams 
forming reservoirs on both sides of the road, though non of them seem to have 
been able to hold sufficient water to enable hydraulic flushing alone to have 
created the hushes that we see. It is most likely to have been quarried and the 
water used for washing the mineral.  
“The production of lead concentrates from 1852 to 1891, when all work ceased 
was only 1725 tons.” (Dunham) “Surface evidence suggests that the area had 
been heavily worked prior to 1852, and what is recorded is the last gleanings of 
an old mining field” (Fairburn, A 2009) 



The figure given in Dunham may be optimistic, J. McPherson (OREsome North 
Pennines volunteehas looked at the data available in the mineral statistics 
available online from BGS and found a total of 746.1 tons recorded, (the data set 
is incomplete, but is what is publicly available on the BGS website). 
See spreadsheet appendix 1. 
 
 
Geological map of the Pikelaw area based upon the BGS Geological map 
six inch county sheet Durham 31SW. 

 
 
Taken from The Geology and Mineralogy of Pike Law mines, Newbiggin, 
Teesdale, Co. Durham, Bridges T. F. & Young B. Journal of the Russell Society, 
10, 18-26 (2007). 
The red outline shows the approximate boundary of the scheduled area. 
 
 
Eastern area 
 
The best place to park is by the finger post to the west of the road at NY 90184 
31673, on a foggy day it is also one of the few identifiable landmarks, there is 
also a gate in the fence to the east of the road. 



 
Area1 lies to the North and East of here over to Broadly Hill, at the northern 
boundary of the site are a couple of shaft heaps and some on the flank of 
Broadley Hill. Between these heaps the area is mostly overgrown with rough 
grass and reeds with many areas of broken rock to be seen. These are mostly 
composed of sandstone and some limestone, with little evidence of 
mineralization. The rocky areas do not appear to be associated with shafts or 
visible diggings, it is possible that these are some early workings where sufficient 
time has allowed the workings to become covered in vegetation. 
 
On the Southern flank of Broadley hill, above the shaft top and leat, NY9055 
3178, 2 to 3 M of crumbly black shale/mudstone are exposed in the hill side, 
brown soil forming on top, lower edge grassed over; there are slabs of flaggy 
sandstone and gritstone falling down the slope. 
 
 
A good way into Leonard’s Hush is to follow the trackway east from the gate; 
to the north drainage channels flow south and east into the hush.  The track 
crosses the stream at NY 9057 3158. From this point, looking west up the 
hush on the north side is a bank of black shale/mudstone up to 6m, at the 
same height on the south bank are very large blocks of limestone. One can 
infer from that there is a fault running along the hush, though nothing is 
visible. In the stream bed, below this point are some very large in situ 
limestone blocks, 2M x 2M,showing water worn joints and with cavities up to 
20cm across. To the South of here, at the west end, high level of Leonard’s 
Hush is a dam or causeway across the channel from the reservoir above, it is 
built up of at least 6 courses of very large sandstone blocks that look natural 
rather than cut and sourced from very near where they are now. There are 
some traces of a leat or track for a few metres south, but beyond that there is 
no trace of track or leat and to the north there is only a loose shale slope; 
possible evidence of a lot of downslope movement of loose shale since this 
was last in use.  
 
 
In the bottom of the hush are 2 arched level entrances, NY 9056 3151; with 
up to 4m of exposed arch top running down the hush, possibly unroofed by 

later quarrying. The N level runs at 300 and the S level at 254; the site is 
marked by a very large 2.5 x 1M boulder of sandstone. 
 
 
On the N wall of the hush are many large limestone boulders, showing 
evidence of water flowing through joints; many are obviously tumbled 
downslope, some may be in



Location map for areas described   

 
 
The OS Explorer map at 1:25000 does not do real justice to the topography of the site, so we have used the ‘Standard’ 
map from the ‘osmaps online’ to draw a base map of the area, as it uses 5M contours.. L marks position of levels for 
which evidence is visible. 
 



The southern face has much less rock and is more grassed, there are some 
smaller boulders, mainly of sandstone, with some limestone. This suggests a 
fault running through this part of the hush. East of here is a powder house with a 
concrete roof, possibly associated with later workings to the East of Flushiemere 
Beck. 
 

 
Looking W up Leonard’s Hush, limestone to the N, sandstone to the S. Dam 
or causeway at the top of the hush, levels and associated waste heaps in the 
floor of the hush below it 
 
To the south and west of the powder house at NY 9077 3145 are hillocks 
where rabbit burrows and slope slips seem to show that they are made of 
black shale/mudstone, which appears to be in situ. This would be the lowest 
horizon of exposed rock on the Pikelaw site. 
To the SW of the powder house about 10 to 15 M away is a level which 
seems to have had an entrance at NY 9076 3143, running in the direction of 

294, the first 17m have been unroofed and partly filled. The level is arched 
and well filled with water. On investigation, the arching in the level has 
collapsed in several places before a terminal collapse, the material spilling 
into the level is a grey mudstone. This would be the lowest horizon of exposed 
rock on the Pikelaw site, above the Four Fathom Limestone and below the 
Great Limestone. The level should not be entered, as the arching is in a poor 
condition, water is thigh deep and there is a winze, or underground shaft, 



which cannot be seen once the sediment is disturbed. 
 
The hillocks, to the south and west of the powder house at NY 9077 3145 are 
most likely spoil from this level. 
 
 
Pikelaw Hush, North of the mine shop, NY 9053 3136, there is a large 
outcrop of limestone, showing water movement through joints and along 
bedding planes. At the western end is a hole leading into an arched level, 4m 
long and collapsed at both ends;10m to the west of this is a cut into the N side 
of the hush, an old, run in, level. 
 
Running west from the mine shop is a cut, long drainage ditch in the bottom of 
the hush, allowing water to flow out of 2 levels in the bottom of the hush. 20m 
east of these level entrances in the S wall of the hush there is an exposure of 
limestone which appears in situ; there are mineralized joints with yellow 
fluorite crystals, the limestone has a reddy colour and when broken open has 
galena crystals within the limestone as replacement deposits, the limestone in 
the N wall of the hush does not seem to show these changes. 
 
 

 
 

Galena crystals within the limestone in southern wall of Pikelaw Hush, scale bar 
= 1.5cm 



 
Looking W up Pikelaw Hush. Drainage ditch in centre, mineralized limestone 
to the S, unmineralised to the N. 
 
The Flask Hushes show a similar geology to both Pikelaw and Leonards 
hushes with limestone forming the walls. The west end of these hushes show 

some structure with the top of the limestone visibly dipping at 30 to the SW, 
weathering to a brown colour, with open joints. (NY 9046 3128). probably 
associated with the fault/ vein running along the hush 
 
Area 2 is mostly without exposure, containing many leats dams and 
reservoirs, by the side of a channel flowing into Pikelaw Hush, (NY 9032 
3141) is the top of a dome, made of a fine grained sandstone, it is split along 
the joints with blocks on the downslope side tumbling down the hillside.  
 
Area 3, between Flask hushes and the wall to the south, the fell top dips east 
towards the beck, no exposed bedrock, but many areas showing signs of 
mineral washing with large areas bare of vegetation. The spoil contains both 
galena and purple fluorite. 
 



 
Dome of jointed fine grained sandstone, Area 2 
 
 
Scattered over the eastern parts of the site are septarian clay ironstone 
nodules and their weathered equivalents, the so-called cellular quartz 
discussed in some detail by Young & Starkey (2007). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Geology of West End Hush. 
 
West End Hush measures some 300 m E to W and up to 170 m N to S. The hush 
has a longer and deeper southern part and shorter Northern part, with a hill of 
unworked rock between them. The highest parts are at 480m, just west of the 
road, the lowest where it opens into the outwash fan at 450m. It is worth looking 
into the hush from the east end, just below the road and then following the edge 
north and west to take in views along and across the hush. 
 
Possibly the least difficult way into the hush is by way of what may have been a 
track or leat from the north side into the centre of the hush. (NY 90025 31474). 

To the East is a 3m high exposure of fine grained sandstone, dipping at 25 SE. 
Looking at this from the bottom of the hush, a line of diggings extend in this 
direction and to the west at the same height limestone is exposed, with a tumble 
of massive boulders down the hillside. 

 
Looking SE from the top of the track/leat. 3m high exposure of fine grained 

sandstone, dipping at 25 SE in the foreground; sandstone dipping 30 to the N at 
the head of the hush 
 
Moving west in the northern part of the hush, the wall rock to the north is 
limestone, to the south sandstone, this is much altered and mineralized, mostly 
iron, but with some signs of galena and fluorite. A little further west is a cut 
heading north, which is on the line of the watercourse from the reservoir. At the 



head of this, it opens east and west, (NY 8996 3145), to the west is a mineralised 
limestone, containing corals, along the joints there is red and yellow staining and 
some very small 2mm fluorite cubes. To the east is sandstone. 
 

 
Colonial coral in altered limestone  
 
 It is possible to climb the hill of unworked in situ rock in the middle of the hush, 
from the top looking North, it is possible to see the lines of at least 3 faults, the 
one east of the trackway, one in the watercourse and one just a few metres east 
of that. The lines of these last 2 can be traced at the top of the south slope of the 
hill by small pieces of purple fluorite in the gravel indicating a mineralized vein. 
There are no visible signs of any north south faults in the southern wall of the 
hush, it is possible that in this small area where 1 NW-SE fault crosses 2 NE-SW 
faults as demonstrated on the Bridges and Young (2007) map that N-S lines of 
weakness occurred in filled withl ater mineralization; these would have been cut 
off and ended by the major E-W vein running through West End Hush.    
 
A visit to Wester Beck (NY 8987 3120), shows where the beck is cutting into a 
large bank of up to 6m of undifferentiated material, from soil and sand up to 
blocks of 40cm. These are angular, mostly sandstone, some showing iron, 
fluorite and galena mineralization. Also limestone, mostly gray in colour and with 
sufficient weathering to show surfaces covered in shell fragments and crinoid 
ossicles. On an aerial view such as Google Earth, this appears to be part of a 
large outwash fan running along the eastern bank of Westerbeck for at least 
400M. 



 
 
Eastern stream bank of Westerbeck at NY 8987 3120, up to 6M of 
undifferentiated material, as described above. 
 
 
The Southern wall of the hush is composed of the Great Limestone, looking from 
the North, it appears dip gently to the W; being overlain by flaggy sandstones 
and mudstones. The highest exposure is in the East, a large boss, up to 10 or 
12m, with a large tumble of boulders at the base; the crags at the West end of 
the southern hush are up to 4m high. In places there is up to 6m of mudstone 
overlying the limestone, which in turn is overlain by a flaggy sandstone at the fell 
top. 
 
The top of the limestone is massive, grey relatively unaltered, composed of large 
blocks broken by regular joints, some of which show signs of solution weathering. 
Below, much of the limestone shows signs of mineralization, red to brown in 
colour with staining due to iron mineralization  and thin veinlets of galena, 1 to 2 
cm wide; interestingly, although purple fluorite is visible on the washing floors, 
none was found in veins within the limestone. Some of the limestone is massive, 
and other parts very fractured. 



 
Looking W along the southern part of West End Hush. 
To the left of centre in this view is the very fine exposure of mineralized Great 
Limestone in which many features both of the original limestone, and its 
subsequent metasomatic alteration are so clearly displayed.  The supergene 
alteration is clearly seen here, both in the exposed rock face and the abundant 
debris at its foot.  As one of the principal reasons for this site’s designation as an 
SSSI and GCR site is its display of supergene mineralization. 
 
 
A leat or stream flows into the East end of the hush cutting a bed of sandstone 
up to 2.5 m thick. To the south of the stream, the bed dips in a notherly direction 
at some 30°, this levels off North of the stream. The sandstone North of the 
stream weathers to a yellow colour and to the south of the stream, red. 10m to 
the west, the limestone outcrops at the same height, this indicates that the fault 
and its mineralizing vein running through the southern part of the hush must cut 
through here. 
 
In the bottom of the east end of the hush there are traces of an adit with large 
boulders tumbled over its entrance. Looking North from there is a valley running 
steeply to the north, the sandstone cut by the stream can be followed for 15m, it 
then disappears and reappears at the same height in the valley side, it can also 
be seen on the West side of this valley. It would appear that this valley is one of 



the more recent hush features, as the first series Ordnance Survey map does not 
show it. 
 
This valley is a reasonable way out of the hush back up to the North side. 
 
 
Boulder lines at Pikelaw 
 
 The area of outwash fans to the west of Flushiemere Beck and from 
Leonards to Flask hush caused much discussion, there is no outcrop, but an 
aerial view shows many channels and outwash fans. There are also 5 lines of 
boulders issuing from the hushes. Each line of boulders has an accompanying 
ditch. 
 The lines appear to have been mapped, as hashed lines running in the 
direction of Flushiemere beck, on the 1st series 6 inch map, surveyed in 1856. 
Two coming from Leonards hush, two from Pikelaw and one from Flask hush; 
only the two from Leonards Hush reach the beck 

The northernmost line, coming out of Leonard’s hush, has what appear to 
be 3 areas of ‘walling’ on the south side; the southern line from Leonard’s hush 
may have an area of walling in the north side. No other areas of ‘walling’ were 
seen in any of the lines. 

 
Boulder lines at E end of Leonard’s Hush, looking E. The northern line has 

a ditch to the S; the southern one a ditch to the N. 
 
The lines are composed of blocks of sandstone and limestone, they 

contain some ironstone, but no other visible mineralization. Most blocks range 
from 50mm to 400mm, with some much larger, up to 1000mm, no evidence of 
any fine material. The blocks are not rounded, but have more rounded corners 
than I would expect from freshly quarried material that has not travelled far. The 
southern of the two lines from Leonard’s hush has been cut into by Flushiemere 
beck, this shows that the underlying soil is raised in a ridge to the south of the 



‘ditch’ and covered with a thin, 500mm layer of blocks, the profile could of course 
be different further along the ridge. 

 
 
Possible explanations; we do not believe that the blocks were manually 

carried from the hush, that would involve a huge amount of labour. 
Could they be the wash out from hushing? We are not certain that the 

reservoirs at the top of the hushes could contain sufficient water to shift and 
dump this amount and size of material in this shape. Though we have had an 
opinion that given at least 100 years of activity there may be sufficient water to 
excavate the volume of material in the hushes, though this must have been 
before 1857 when the first OS was carried out and shows buildings that are 
visible today. 

 
Boulder line looking W to Pikelaw Hush, ranging pole and person stood in 

the ditch next to boulder line for scale 
 
 
The ditches could be quarry ditches, blocks being thrown behind the 

workers, this would explain the blocks being on one side of the ditch only. In the 
northernmost line with the ‘walling’, we wonder if this shows signs of digging, 
looking for accumulated fine galena, washed out from the hush. The walls could 
be to stabilise the boulders if they were digging down. If this was a trial, then it 
seems not to have been tried in the other lines.  



 
The hushes follow the lines of several W-E running faults, this can be 

seen by the changing dip in the crags towards the top of the hushes, where the 
limestones and sandstones are very well jointed and would be easily moved by 
water. 

 
The lines could be some form of glacial deposition, possibly formed 

beneath the ice sheet. Meltwater would find the W-E fault lines the path of least 
resistance and under the pressure from the overlying ice would have sufficient 
energy to be able to move blocks of this size. If the pressure dropped at the site 
of the boulder lines, then the rock would be dumped there. 
West End Hush does not have lines of boulders but it s also a huge excavation 
that could have been at least partly natural in origin 

 
We now have an opinion from someone who is better qualified than 

any of us that they sit on top of the outwash fans from the hushes and so 
must be associated with the mining activity. (See notes and map from Derek 
Teasdale, appendix 2). 
That of course pre supposes that the outwash fans were created by hushing, or 
hydraulic mining, but they may have been natural and pre mining. The toe of the 
fan from West End Hush, where Westerbeck is cutting into it, is a bank of up to 
6m in depth composed of undifferentiated material ranging in size from soil and 
sand up to blocks 400mm across. The blocks are mostly sandstone, but with 
some limestone.  
We wonder if hushing debris with the amount of water available from the 
reservoirs, would be so mixed from bottom to top, or might we have different 
layers or lenses built up over different episodes of hushing? 

 
It is likely that there were E-W gullies across the site following the 

natural lines of weakness of the faults/veins, These would likely have shown 
signs of mineralized ground to the earliest prospecting miners, the first lease 
that we have a date for is 1730, but it is likely that mining was going on at 
least a generation before that date; before 1666 if “Pickloom Groves” is the 
same place. (Forbes) 

Most likely we have a landscape that has been created by over a 
century of mining activity overlying a natural landscape and it is probably 
impossible to determine exactly what is natural and what entirely due to the 
hand of man. 
Colin Fowler, 26 JUNE, 2018; modified October 2018 
 
All photographs by Colin Fowler 
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Appendix 2 
From Derek Teasdale 
As much as I have wanted to get up to the site over the last couple of months, I haven't managed it. But, the more I look at 
these boulder features on my own computer screen at home, the more they look as though they are contemporary to or 
post-date the hushing activity on the site.   
 
I have attached a preliminary map that I have done of the site.  It shows the mystery lines and their relationship to gullies 
on the site.  I have highlighted a number of debris fans which appear to be directly related to the main gullies.  I would 
suggest that these are debris fans associated with hushing.  The mystery boulder lines occur on top of these fans, or 
immediately adjacent to them.  As such, they cannot pre-date the onset of mining activity.  That means that they are not 
glacial.   I think that they are some type of erosional lag left behind by the hushing, which washed away the fine material.   
 
 
 
 
 
  





 


