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Geology of the Upper Calder Valley (Yorkshire) 
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Thirteen members of the Mid-Week Geology Group met our guide Paul Kabrna (assisted by 
Nigel Price) on a bright and breezy day at the first location Ratten Clough. We came 
dangerously close to being caught as illegal immigrants into Lancashire, as this first location 
was half a mile on the Red Rose side but the border guards must have not been very alert to 
this incursion from Yorkshire.  Another disturbing revelation was that the eastward flowing 
Yorkshire Calder has its headwaters at Heald Moor, presently in Lancashire, just a third of a 
mile from the headwaters of the Lancashire Calder which flows west towards Burnley. Since 
boundaries normally follow watersheds then we have a good case to have the 
Yorkshire/Lancashire boundary redrawn three-quarters of a mile to the north-west and 
especially in view of the increasing flooding of our Calder Valley we should have control of 
its headwaters for the creation of run-off reduction measures! 

 
Geological Setting 
The Cliviger Valley has a colourful history with geological processes being central to the 
valleys human and industrial evolution.  In 1627 lead was discovered in the vicinity of 
Thieveley Farm on Dean Scout.  The shafts of Thieveley Lead Mine lay immediately behind 
the farm. The mine was worked unsuccessfully for King Charles I from 1629 - 1635.  The 
area by the main A646 trunk road is locally known as Cliviger Dean.  "Crossing of Dean" is 
the watershed from which the Lancashire and Yorkshire Calders flow in opposite directions.  
In the vicinity of Ratten Clough, Cliviger Valley is stratigraphically divided in two by the 
Cliviger Valley Fault, which roughly follows the main A646 (T) road.  The north-east side 
(downthrow) is dominated by Coal Measure (Lower Westphalian) rocks whilst the Millstone 
Grit Group (Namurian) form the craggy outcrop along Thieveley Scout to the south-west. 
 
Cliviger has many trackways and stream sections exposing rocks of the Millstone Grit Group 
(Namurian) and Coal Measures.  Both series are characterised by a repetitive association of 
rock types caused by the repeated advance of sandy deltas into a deep water basin. These 
cycles of sedimentation are known as cyclothems.  Ideally they consist of sediments that 
gradually coarsen upwards from shales through siltstones to sandstones eventually being 
capped by coal.  The shales frequently contain marine fossils such as bivalves and 
goniatites.  As goniatites evolved they rapidly spread and died out quickly thus making them 
valuable zone fossils. 
 
Locality 1: Ratten Clough [SD 89040 26981] 
Across the valley, at Riddle Scout (Ruddle - Saxon for red, Scout - Norman for High Rock) 
iron ore was discovered and extracted from siderite nodules present in the marine black 
shales (as reported by John Aitken, a Bacup geologist 1878 paper entitled 'On the discovery 
of an ancient ironmine on Ruddle Scout, Cliviger').  As much as 39.2% iron was retrieved 
from the siderite concretions.  Following lead and iron mining, and certainly much more 
recently, coal was mined from four commercially viable seams.  On Riddle Scout the Arley 
Mine (in Lancashire 'mine' is used instead of 'coal seam') which was workd in Bank Hall 
colliery, Burnley. 
 
Nearby to the entrance to Ratten Clough hidden in the plantation, a fireclay mine accessed 
the Holcombe Brook Grit c. 1876.  For every 1000 bricks, a royalty of 1s 6d was due.  
Chutes from the entrance of the mine were erected to transport the fireclay to wagons on the 
road. The last phase of operation saw the mine being used as an ammunition dump during 
WWII. Loading bays can still be seen from the A646(T). 
 



Ratten Clough is a typical Cliviger valley stream section exposing rocks of the Millstone Grit 
Group:  The Gastrioceras subcrenatum marine band has been found above the waterfall 
thus bringing you into the Coal Measures at the top of the clough.  The group only examined 
the lower reaches of the clough where the Holcombe Brook Grit, and the Cancelloceras 
Cancellatum marine band are exposed.  The grit is a fine to very coarse-grained and pebbly, 
feldspathic sandstone, interbedded with grey siltstone and mudstone, and subordinate 
marine black shales with ironstone nodules; thin coals and seatearths.  Fragments of 
goniatite were also noted on the day. 
Above our position in Ratten Clough we could see an exposure of the uppermost member of 
the Millstone Grit Group (the Rough Rock) which formed a cliff feature forming the upper rim 
of the valley at this location.  In places it could be seen that the Rough Rock appeared to be 
dipping down into the valley but this was an apparent ‘cambering’ dip caused by the weight 
of the Rough Rock squeezing down the weaker underlying shales. 
 
Location 2.  Bride Stones [SD 92753 26839] 
At this location we had travelled about 600 feet down the succession and about 1 million 
years earlier in the Millstone Gritstone Group to the Lower Kinderscout Grit (316 Ma) a 
medium to very coarse-grained sandstone with shale pellets, feldspathic, massive or cross-
bedded and frequently pebbly sandstone, shales and sandy shales, siltstone and sandstone 
with shale.  Here an outcrop of the Lower Kinderscout Grit has been weathered into a 
distinctive ‘Tor’ feature which is known as the ‘Bride Stones’. In this case the ‘Bride’ is a 
detached gritstone pillar 14 feet tall, 9 feet wide at the top but only 2 feet wide at its base. 
The rounded gritstone blocks exhibited a ‘Tor like’ appearance and some faces showed 
honeycomb weathering.  There was an in-depth discussion as to what processes may have 
led to the formation of these distinctive features which ranged from wind erosion in 
periglacial conditions to extensive chemical weathering under much earlier humid sub-
tropical conditions possibly during the Tertiary period.  Of course these individual features 
may very well have originated from different periods in the history of these rocks since they 
were originally lithified. 
 
Location 3.  Rock End Moor Quarry [SD96209 26620] 
This well-hidden quarry with minimal impact on the landscape was re-opened in 1986 and is 
operated by Jim Gault. The quarry was extracting a gritty sandstone from the same 
formation, the Lower Kinderscout Grit, as had been visited at the previous Brides Stones 
location, but here the rock was a thickly bedded well-cemented more evenly grained 
sandstone with less coarse grit, perhaps representing the distal end of the delta front rather 
than main proximal river channel deposits of the more typical very coarse-grained Millstone 
Grit Group. 
To avoid unnecessarily damage, the rock was quarried by being drilled and split into 
workable blocks by using wedges rather than the use of explosives.  An interesting point 
made was that the rock when first quarried and still damp with ground water is relatively soft 
and easily worked, but over time it becomes harder as chemicals in solution dry out to form a 
stronger cementing matrix. 
 
Conclusion. 
This had been a very interesting day which showed Carboniferous rocks in transition from 
the braided river channel Millstone Grit rocks to the delta top lagoonal sediments of the Coal 
Measures, this delta from time to time developed vegetation debris thick enough to form thin 
coals and periodically was submerged by sea-level rises, this being evidenced by the 
presence of fossil bands of marine brachiopods.  Variscan/Hercynian faulting which occurred 
at the end of the Carboniferous period about 290 Ma was seen to be controlling our present 
day topography (e.g. the course of the upper River Calder and transport routes). 
 
On a personal level the author of this report gained an understanding of an aspect of 
Carboniferous geology which had puzzled him for a long time.  This was how some 



sandstones/gritstones (e.g. The Kinderscout Grit) could have such a wide geographical 
extent when they were locally deposited in and adjacent to braided river channels.  The 
answer to this question was provided in the illustrated notes of the outline below, of Northern 
Britain superimposed on a satellite image of the Brahmaputra River Delta, this convincingly 
showed how the meanderings of a few connected river channels could have easily deposited 
similar sediments over an area as wide as the Pennines. 
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