
JUNE 14th 2018 Thursday –South Bay Scarborough with Tony Felski  
Meet at the Spa at 10.30  
Purpose: To observe the rocks and depositional features of the Mid Jurassic deposits in Scarborough 
 
South Bay. 
Geological Background: The rocks in South Bay were laid down some 165 to 175 million years ago 
when what would become the British Isles were ~350 north of the equator in a subtropical, 
Mediterranean climate. 
To the West and North of Scarborough was the high ground of what would become the Pennines 
and to the East was the Cleveland Basin at the edge of the Tethys Ocean. The exposures to be seen 
represent a transition from a marginal marine environment (Scarborough 
Formation - White Nab Ironstone) to deltaic with meandering, braided and channel river systems 
(Scalby Formation – Moor Grit) flowing from uplifted ground to the west, ultimately returning to 
shallow marine (Cornbrash and Cayton Bay Formation). 
Between the Scarborough and Scalby Formations is an unconformity representing a gap of some 4 – 
13Ma (sources differ) with the Scalby Formation being laid down relatively quickly in only 1 – 4 Ma 
(sources differ) before a return to marine conditions. 
Typical features and subjects for discussion: 
The exposures to be seen represent a transition from a marginal marine environment (Scarborough 
Formation - White Nab Ironstone) to deltaic with meandering, braided and channel river systems 
(Scalby Formation – Moor Grit) flowing from uplifted ground to the west, ultimately returning to 
shallow marine (Cornbrash and Cayton Bay Formation). 
Between the Scarborough and Scalby Formations is an unconformity representing a gap of some 4 – 
13Ma (sources differ) with the Scalby Formation being laid down relatively quickly in only 1 – 4 Ma 
(sources differ) before a return to marine conditions. 
 

On the day: 
11 of us met at the Spa on a windy but fine and sunny day which was much better weather than had 
been forecast. We walked along a promenade to the semi- circle and on the slippery rocks around 
the toe of the landslide which was now protected by huge light coloured granite boulders imported 
from Norway.   The geology south of the landslide was examined first in great detail with excellent 
explanations by Tony of the complex sequence of Middle /Upper Jurassic marine/ deltaic/ marine 
exposures. After a nice picnic on the beach with fine views of sunny Scarborough we moved onto the 
landslide below Holbeck Hall (as was) where Tony explained the mechanics of a landslide and the 
particular features which had caused the 1million tons of what was glacial deposits in an overflow 
gully below the Hall to flow into the sea.  
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 



Scarborough South Bay 
                                           

                                                    
                                     Limestone/ Shale / Ironstone with trace and body fossils   
 

  

Scarborough/ Scalby unconformity (or is it and, where is it?)  

  

Point bars left by large meandering river and abandoned channels left by flash streams 

  



Fossil wood, charcoal and coal 

 
 

Dinosaur footprint (“Dinoturbation”) or is it? 
 

 
Scarborough South Bay Holbeck Hall Landslip 

hat was to become the 4-star Holbeck Hall Hotel was built as a private residence in 1879.  

Between the 3rd and 5th of June 1993 the hotel was destroyed when the ground on which it stood 
slipped on to the beach below. 
The British Geological Survey classed the movement as a rotation landslide degrading to a debris 
flow and estimated that at least 1 million tons of material was displaced. 
For a landslide to be able to take place certain criteria must be met: 

There must be somewhere for the landslide to go. In this instance the beach. 

A surface on which the landslide has the potential to slip should be present. The hotel was 
built on a glacial till of sand, silt, organic material (peat) and clay resting on mudstones of the 



Scalby Formation. The sand and peat would absorb and hold water. Mudstones are mostly 
impervious to water which would lubricate the contact surface between the saturated 
ground above and the relatively dry material below. The interface between the material 
above and the impervious clay or mudstone would be a potential slip surface. An 
example of the extent and form of the peat that could have been found beneath the 
Holbeck Hall Hotel can be seen at Skipsea Withow Mere. Peat of such an extent would 
absorb and hold a significant volume and weight of water. 
 
 

    
 
 

Something must initiate the landslide. The day before the landslide it rained heavily, but this 
alone did not cause the landslide. In the previous 8 weeks, some 140 mm of rain had fallen. 
This rain would have filled the pores in the sand and silt and soaked into the peat type 
deposits increasing the pore pressure (reducing the cohesiveness) and overall weight of the 
material on which the hotel stood. Water would also have percolated downwards on to the 
top of the clay/mudstone and would act as a lubricant on the potential slip surface.  

The rain the day before was enough to soak the ground increasing its weight to where the force of 

gravity was greater than the cohesive force on the slip surface and the land slipped. 

Monitoring of the still active Mam Tor landslide in Derbyshire and the number of landslides in the UK 

has shown a strong correlation with rainfall.  

 



              Mam Tor Landslide Extent of Movement with Rainfall( from Rutter and Green, 2011) 
 

                      
                                 Number of Reported UK Landslides with Rainfall ( BGS) 
 
In 1997 the hotel’s owners took Scarborough Borough Council to court claiming compensation on 
the basis that the council should have known that a landslide could take occur and put in place 
measures to prevent it. The court rejected the claim on the basis that a landslide was “not 
reasonably foreseeable “. 
The area of the landslip has now had the drainage improved and been landscape. At the base of the 
slipped area the foreshore has been extended seawards and reinforced with granite rock armour. 


