
LORD OF BOWLAND TENTH
ANNUAL LECTURE
5th October 2021

Maps, Mines, and Minerals: 25,000 Years of 
Bowland History

by

Dr Nick Riley MBE, C. Geol., 

President of The Yorkshire Geological 
Society & Honorary Research Associate 
with the British Geological Survey



Spitzbergen  today (Hannes Grobe)
or NW England 25,000 years ago?
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Satellite image (digital terrain map- DTM) of the land surface

http://earthwise.bgs.ac.uk/images/2/21/P916120.jpg




Isochrones of ice retreat of the 
British & Irish Ice Sheet (BIIS); 
successive margin positions in 

years ka BP. (Clark et al.)



Meltwater canyon,  Greenland (National Science Foundation)



Trough of Bowland-meltwater channel



Trough of Bowland-meltwater channel





Trough of Bowland-meltwater channel



Kame



Kame deposited by melting ice



Kame





Wards Stone Sandstone.
Ice plucked escarpment, 
shattered by periglacial
freeze-thaw



Wards Stone Sandstone.
Ice plucked escarpment, 
shattered by periglacial
freeze-thaw





Wards Stone Sandstone. Ice plucked dip slope, 
shattered by periglacial freeze-thaw
& destabilised by permafrost melt.



Wards Stone Sandstone. Ice plucked
dip slope, shattered by periglacial

l freeze-thaw & destabilised
by permafrost melt.





Large landslips initiated by permafrost melt, and still active today





Large landslips initiated by permafrost melt 
& still active today



The depression is in the form of a one-kilometre-long gash 
up to 100 m deep, and growing, as a result of melting 
permafrost,  in the East Siberian taiga, located 10km 
southeast of Bagatay, Russia



Diversion of the River Hodder due glacial blocking of the Loud Valley by Irish Sea Ice
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Megaloceras giganteus

• “This elk skeleton dates from the last ice 
age 13,500 years ago and was found in 
the village of Carleton near Poulton-le-
Fylde. The injuries on its bones – and 
the weapons found with it – make it the 
earliest evidence of human habitation in 
Lancashire. (The Harris Museum 
Preston)”



Aurochs (Bos primigenius) – thought to be source of domesticated cattle 

Artistic reconstruction of the Elba shepherdess (Spain), accompanied 
by the three aurochs found at the site, whose mitochondrial DNA has 
been analysed. "Specifically, these aurochs are more closely related to 
the aurochs of the British Isles than to the Central European 
specimens. British aurochs are more recent than those from Galicia. 
This may be related to the role of the Peninsula as a glacial refuge and 
the origin of the later recolonisation of the islands,"
Published: April 28, 2021
https://doi.org/10.1371/journal.pone.0249537

A vertebrate fauna of Lakeland including Cumberland & 
Westmorland with Lancashire north of the sands 
(Macpherson, 1892)

https://doi.org/10.1371/journal.pone.0249537




• This is the skull of a man who lived in the 
North West of England around 5,500 years 
ago. He was about 40 years old when he 
died – but we don’t know how he died. 
Stone Age people like him lived nomadic 
lifestyles hunting animals and gathering 
wild foods. They used stone and flint tools 
and wore clothes made from animal skins.

• This is one of 23 human skulls in the Harris 
collection which were found during 
excavations for Preston Dock. Other Stone 
Age collections include flints from the Bann 
Culture in Northern Ireland, stone axes and 
arrow heads (The Harris Museum, 
Preston).



• These urns were found in the centre
of the Bleasdale Circle – one of the 
most important Bronze Age sites in 
Lancashire. They contained pieces 
of charcoal, bone and linen 
consistent with cremation which 
have been dated to 4000 years old. 
They are part of small collection of 
Bleasdale finds which include timber 
posts. The Harris holds a small 
collection of other Bronze Age items 
including axeheads and spears 
(Harris Museum, Preston).



http://www.romanroads.org/gazetteer/lancspages.html

It is likely that in Roman times Ribchester was reached by high spring tides.
Due to glacial rebound the land has risen & tides no longer reach so far.



Roman Road  from Ribchester to 
Burrow passes over & close to  
lead-zinc  mineral deposits in the 
Whitewell & Ashnott area



Ashnott



• British Mining No 33 - The Yorkshire & Lancashire Lead 
Mines - Northern Mine Research Society (nmrs.org.uk)

https://www.nmrs.org.uk/publication/the-yorkshire-lancashire-lead-mines/


Calamine (zinc carbonate) mines, hosted in reef limestone 



Calamine (zinc carbonate) mines, hosted in reef limestone 



Sykes Mine, lead, zinc & copper ores are hosted in the 
Hetton Beck Limestone in the core of the Sykes Anticline





• 1550 Tala (Philipines) (DVI 70)

• 1553-4 Pichincha (Ecuador) & Hekla (Iceland (DVI 1000)-
dimmed sun  reported over Europe – failed harvests & 
bad weather until 1558

• 1569 Citaltpetl (Mexico) (DVI 10) cold winter

• 1586 Kelud (Java) (DVI000) cold winter & summer, bad 
grain harvest

• 1590-1 Colima (Mexico) (DVI50) severe cold winters & 
droughts

• 1593 Ringgit (Java) (DVI 1000) – 1594 “the year without a 
summer” bad grain harvest

• 1598 Öræfajökull & Grímsvötn (Iceland) (DVI 140)

• 1601 Kamchatka (Russia) (DVI 1000) –sun & moon 
reported dim until July 1602, start of 3 year famine in 
Ireland

• 1606 Etna (Italy) (DVI 550) severe storms, culminating in 
devastating storm surge (1607) up the Bristol Channel, 
thousands drowned. 

• 1612 The Lancashire Witch Trials
• (Climate data from Kington 2010, DVI = Dust Veil Index. A DVI of 1000 = Krakatau)

Global volcanism in the period leading up to the Lancashire witch trials which 
adversly affected the weather & climate of the British Isles



Thankyou for your attention! 
Any Questions?

The next major glaciation is expected @ 170-180ky from now!

A witch on a broom stick?
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