
   

 

   

       
  

Staithes Coastal Strategy
	

Appendix K
	

Technical Report #1 – Historic Trends Analysis
	



 
 

               
              

     

             
            
   

               
              
    

                
     

 

            

 

              
            

 

 

 

 

 

 

 

 

 

 

 

 

 

  

   
       
               
       
       
         

 

    
    
    

     
  

Introduction
	

The purpose of this Historic Trends Analysis (HTA) is to review historic maps and aerial 
photographs to determine changes in land use and coastal erosion along the coastal frontage 
between Boulby and Thorndale Nab. 

All available aerial photos (historic and contemporary) from Google Earth were analysed to 
identify, describe and, where sufficient coastal change exists, quantify changes in the 
coastline. 

In addition, the selection of historic maps that are available from the National Library of 
Scotland website (which contains historic maps for the whole of the UK) were viewed on-
screen for similar changes. 

The following table (Table 1) shows the year and source of historic maps and aerial imagery 
used for historic trend analysis. 

Table 1 Range of historic maps and aerial imagery incorporated into HTA 

Years Available 
OS Mapping One Inch, 1885 – 1903 National Library of Scotland 
OS Mapping Six Inch, 1888 – 1913 & OS Mapping 25 Inch, 1892 - 1914 National Library of Scotland 
OS Mapping 1:25,000, 1937 – 1961 National Library of Scotland 
Aerial Photography 1940s, 1999, 2010, 2015, 2017 North East Coastal Observatory 
Aerial Photography 2001, 2005, 2006, 2009, 2012 (incomplete), 2018 Google Earth 

Source 

In addition, cliff top survey monitoring data from the Cell 1 Regional Coastal Monitoring
	
Programme was also interpreted for changes in the coastline over contemporary timescales.
	



  
 

      

              
               

             
               

              
             
             

              
             

              
     

              
                 

 

             

 

              

Historic Mapping 

OS One Inch, 1885 – 1903 

In the first available historic map, Cowbar Lane was located seaward of its present-day 
position, indicating erosion has since occurred along this section of coastline and the road has 
been re-located landwards (see Figure 1). Boulby Ironstone mine had not yet been 
constructed, however, a Disused Mine (Grinkle Mine) is located in the wooded area known as 
Easington Woods. The ‘N.E.R Saltburn and Whitby’ railway line (also known as the ‘Whitby, 
Redcar and Middlesbrough Union Railway’ (WRMU)) runs close to the disused mine towards 
Staithes parallel to Cowbar Lane, before turning south east again towards Hinderwell. 

At Staithes, the Cowbar Cottages are situated in their present-day position (although at a 
smaller scale). The harbour breakwaters are not yet constructed, however the coastline within 
the harbour has not changed significantly. There are very few settlements, limited to farms 
and small clusters of houses. 

The morphology of the coastline east of Staithes towards Old Nab has undergone minor 
erosion in small sections, particularly in the lee of the Old Nab headland (see Figure 2). 

Figure 1 Map from 1885 – 1903 showing coastline from Boulby to Staithes 

Figure 2 Map from 1885 –1903 showing coastline east of Staithes to Thorndale Shaft 



             

                
                 
           

               
             

               
              
              

              

              
             
              

              

            

 

             

 

              

OS Six Inch, 1888 – 1913 & OS 25 Inch, 1892 – 1914
	

The improved scale of the OS six-inch maps from a similar period shows the Boulby Ironstone 
Mine north west of the disused Grinkle Mine (see Figure 3). The mine was opened in 1903 
and abandoned in July 1934 (Northern Mine Research Society, 2013). 

Cowbar Lane (named Colburn Lane in this map) runs along the coastline in the same 
configuration as previous mapping, with sections running close to the cliff edge. 

Cowbar Cottages are in a similar configuration to present day, with two parallel rows of 
houses. A breakwater, lifeboat station and slipway are observed within the harbour, with a 
greater density of settlements stretching south to the present-day Whitby Road. 

The steeply sided western bank of Staithes Beck is divided into allotment gardens. 

The coastline east of Staithes towards Old Nab has not changed significantly since previous 
mapping. Towards Thorndale Shaft, the coastline along the vegetated hills of Green Swan, 
Sheepstones Hill and Twixt Hill appear to have eroded since previous mapping, however this 
could be due to the coarse nature of the previous map (see Figure 4). 

Two old quarries are present on land north west of Port Mulgrave. 

Figure 3 Map from 1888 - 1913 showing coastline from Boulby to Staithes 

Figure 4 Map from 1888 –1913 showing coastline east of Staithes to Thorndale Shaft 



      
 

                  
      

                

               
               
             
              
          

 

             

 

               

 

 

OS 1:25,000, 1937 – 1961
	

By the time of this map, the coastline adjacent to Colburn Lane has eroded back to the road 
in parts (see Figure 5). 

Both breakwaters are now present in the harbour in the same configuration as present day. 

The High Water Mark of Ordinary Tides (HWMOT) has moved landward along the majority of 
the frontage, indicating erosion from the previous map. This is particularly evident at the corner 
where Colburn Lane turns north east towards Cowbar Cottages and within the harbour 
adjacent to the groynes. The coastline along the hills towards Thorndale Shaft has not 
changed significantly since previous mapping (see Figure 6). 

Figure 5 Map from 1937 - 1961 showing coastline from Boulby to Staithes 

Figure 6 Map from 1937 - 1961 showing coastline east of Staithes to Thorndale Shaft 



  

 

                 

 

                 
                
               

                
                
          

             

                
               
  

           

               
  

            
                 
 

 

                

 

Aerial Photography
	

1940 

Colburn Lane / Cowbar Lane remains in the same configuration as maps from 1937 – 1961. 

1999 

By 1999, realignment of Colburn Lane / Cowbar Lane is evident. To the west, where the road 
from the A174 bends eastward at the coastline, the corner has been shortened to move the 
road landward (see Figure 7). It continues to follow the original routeing until immediately west 
of the allotment gardens at the Red Nab headland where a second realignment is visible (see 
Figure 8). There appears to be damage to the road west of the second road realignment, 
although this is clearer in 2001 imagery (see Figure 10). 

The railway line now appears as a faint scar across the landscape. 

Fencing is visible along parts of the road close to the coastline adjacent to Cowbar Cottages, 
however resolution of the imagery is poor. This is clearer in 2001 imagery onwards (see 
Figure 10). 

The steep sided slopes of Staithes Beck are now densely vegetated. 

By this time, both breakwaters are reinforced by rock armouring on their seaward sides (see 
Figure 9). 

There are no significant changes in coastline morphology visible from aerial photography 
along the frontage, however, it is difficult to tell small scale changes due to poor resolution in 
imagery. 

Figure 7 Colburn Lane / Cowbar Lane road realignment 1 between 1940 (left) and 1999 (right) 



 

                

 

          

 

Figure 8 Colburn Lane / Cowbar Lane road realignment 2 between 1940 (left) and 1999 (right) 

Figure 9 Staithes town in 1940 (left) and 1999 (right) 



 

                
                 

              
    

              
  

 

 

 

 

                     

 

 

 

2001 

A fence has been constructed along a 70m section of coastline adjacent to the previous road 
realignment (see Figure 10). At Cowbar Cottages, the road along the coastline is fenced off. 

There are no significant changes in coastline morphology along the frontage between 1999 – 
2001 (see Figure 11). 

Damage to the road before the second realignment is clearer than previous imagery (see 
Figure 10). 

A 

B 

C 

Figure 10 Colburn Lane / Cowbar Lane (A) showing road damage (B) and fenced off areas (C) in 2001 (Google Earth) 



 

             

 

 

                 
             

              

             
         

               

              
    

 

           

2005 

Figure 11 Coastline east of Staithes to Thorndale Shaft in 2001 (Google Earth) 

Due to the threat of ongoing erosion of Colburn Lane / Cowbar Lane, the road has been
	
realigned once again to avoid damaged sections (see Figure 12 and Figure 13).
	

At Cowbar Cottages, fencing is in place along the length of the road.
	

Both breakwaters have been further reinforced by rock armouring, which now extends around
	
the seaward tip of the eastern breakwater.
	

A small quarry is now present to the east of Staithes on the headland.
	

There are no significant changes in coastline morphology along the frontage between 2001 –
	
2005 (see Figure 14).
	

Figure 12 Colburn Lane / Cowbar Lane in 2005 (Google Earth) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             

 

 

             

2001 

2005 

Figure 13 Further realignment of Cowbar Lane between 2001 and 2005 (Google Earth) 

Figure 14 Coastline east of Staithes to Thorndale Shaft in 2005 (Google Earth) 



 

                
               

               
                 

    

              
    

 

                     
   

 

 

           

 

2006 

Between the 1st January 2005 and 27th April 2006, Colburn Lane / Cowbar Lane is moved 
landward by approximately 35 – 50m between where the road bends east towards Staithes to 
the corner before Cowbar Cottages (see Figure 15). The original Colburn Lane / Cowbar Lane 
is renamed Cleveland Way. The car park at Red Nab headland along the route has also been 
moved and expanded. 

There are no significant changes in coastline morphology along the frontage between 2005 – 
2006 (see Figure 16). 

Figure 15 Realignment of Colburn Lane / Cowbar Lane by 35 – 50m landward from 2005 - 2006 (now named Cleveland 
Way) (Google Earth) 

Figure 16 Coastline east of Staithes to Thorndale Shaft in 2006 



 

                 

              
       

 

           

 

             

 

2009 

The small quarry east of Staithes is now infilled and is faintly visible on the landscape. 

There are no significant changes in coastline morphology along the frontage between 2006 – 
2009 (see Figure 17 and Figure 18). 

Figure 17 Cowbar Lane and Cleveland Way in 2009 (Google Earth) 

Figure 18 Coastline east of Staithes to Thorndale Shaft in 2009 (Google Earth) 



 

              
 

 

              
           

 

              
       

 

              
             
     

 

              
       

 
           

 

2010 

There are no significant changes in coastline morphology along the frontage between 2009 – 
2010. 

2012 

Imagery from 2012 only covers the eastern frontage. There are no significant changes in 
coastline morphology along this section of frontage between 2010 – 2012. 

2015 

There are no significant changes in coastline morphology along the frontage between 2010 – 
2015 and / or 2012 – 2015. 

2017 

Small sections of coastline have eroded adjacent to Cleveland Way between 2015 – 2017. 
There have been no other significant changes in coastline morphology along the frontage 
between 2015 – 2017. 

2018 

There are no significant changes in coastline morphology along the frontage between 2017 – 
2018 (see Figure 19 and Figure 20). 

Figure 19 Cowbar Lane and Cleveland Way in 2018 (Google Earth) 



 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20 Coastline east of Staithes to Thorndale Shaft in 2018 (Google Earth) 



     
 

               
               

             
                 
                    

  

              
              

                 
               
              

                  
       

                
               

               
              
            

Cell 1 Cliff Top Survey 

Twenty ground control points have been established at Staithes for the purposes of cliff top 
monitoring (see Figure 21). The separation between any two points is a nominal 100m. The 
cliff top surveys at Staithes are undertaken bi-annually. Data collection involves a distance 
offset measurement from the ground control point to the cliff edge along a fixed bearing. The 
cliff top surveys at Staithes are assumed to have a limit of accuracy of ± 0.1 m due to the 
methodology. 

Table 2 provides baseline information about these ground control points and results from the 
November 2008 (baseline) survey showing the position from the ground control point to the 
edge of the cliff top along the defined bearing. The results from the most recent survey (March 
2019) and the previous survey (September 2018) are also presented to provide a means of 
assessing erosion since the baseline survey as well as the most recent winter period. 

Over the long term, points 1, 4, 8 and 13 are the only locations with a significant recession 
rate, which ranges from 0.16 to 0.60m/yr. 

Notably, point 8 experienced 2.68m of erosion over the course of the winter of 2018/19. Point 
8 is located directly to the west of the residential properties off Cowbar Lane (Cowbar 
Cottages). From a visual survey of the cliff level this result seems to be anomalous. 
Additionally, point 1 had experienced 0.12m of retreat over the winter of 2018/19, which 
corresponds to an area of Cleveland Way close to the cliff top. 



                Figure 21 Cliff Top Survey locations 1 - 20 at Staithes (Cell 1 Regional Monitoring Programme) 



    

              

                    

                      

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

       Table 2 Cliff Top Survey at Staithes 

Ground Control Points Distance to Cliff Top (m) Total Erosion (m) Erosion Rate (m/year) 

Ref Easting Northing Bearing (°) Baseline Survey Previous Survey Present Survey Baseline to Present Previous to Present Baseline to Present 

STAITHES Nov 2008 Sep 2018 March 2019 Nov 2008 - March 2019 Sep 2018 - March 2019 Nov 2008 - March 2019 

1 477228 518769 320 1.9 -4.57 -4.69 6.59 0.12 0.60 

2 477334 518798 0 10.9 10.73 10.71 0.19 0.02 0.02 

3 477487 518789 350 7.1 8.13 8.06 -0.96 0.07 0.00 

4 477594 518801 340 5.9 4.35 4.36 1.54 -0.01 0.14 

5 477683 518911 350 8.4 8.75 8.8 -0.40 -0.05 0.00 

6 477792 518867 30 8.6 8.57 8.54 0.06 0.03 0.01 

7 477891 518828 60 7.7 7.32 7.32 0.38 0.00 0.03 

8 477959 518873 350 8.7 9.61 6.93 1.77 2.68 0.16 

9 478088 518950 350 7.6 UTS UTS UTS UTS UTS 

10 478191 519023 340 8.4 UTS UTS UTS UTS UTS 

11 478237 519007 60 6.9 UTS UTS UTS UTS UTS 

12 478213 518988 150 6.1 UTS UTS UTS UTS UTS 

13 478501 518809 15 11.4 8.78 8.76 2.64 0.02 0.24 

14 478624 518807 20 7.5 7.49 7.49 0.01 0.00 0.00 

15 478737 518858 60 6.1 6.29 6.26 -0.16 0.03 0.00 

16 478823 518757 60 8 8.56 8.54 -0.54 0.02 0.00 

17 478944 518671 30 9.3 9.16 9.12 0.18 0.04 0.02 

18 479052 518630 20 9.2 9.29 9.26 -0.06 0.03 0.00 

19 479147 518610 0 14.2 14.34 14.36 -0.16 -0.02 0.00 

20 479274 518618 20 11.4 11.29 11.36 0.04 -0.07 0.00 

UTS Unable to Survey 



      
 

                
                
                

                
                 

             

             
              

           

               
                

                  
             

               
               

          

 
 

      
    

      
      

         
      
      
          
      
      
        
      
      

        

 

 

            
     

  

Cell 1 Aerial Photography Erosion Rates 

Using Cell 1 aerial photography from 1940 and 2017, the cliff top position has been mapped 
and erosion rates determined over the 77-year period. Some caution needs to be applied to 
these rates, since the cliff top position is difficult to distinguish in some images due to 
shadowing and the 1940 imagery is of a general lower quality and geo-rectification as part of 
a separate Cell 1 project was known to be problematic in some areas. Indeed, the digital geo-
rectified aerial photography for the 1940s has the following caveat from CH2M Hill: 

The accuracy of the geo-rectification is variable and particularly poor in places, so 
these data are not be used without fully understanding their limitations. Error [in geo-
rectification] at undeveloped parts of the coast may be around ±10m. 

Such error in geo-rectification could be associated with an erosion distance of ±10m or an 
erosion rate over this time period of ±0.13m. In essence, the erosion in geo-rectification could 
be greater than the erosion recorded along almost all of the cliff line in the Study Area. 
Nonetheless, the Cell 1 aerial photography mapping does provide another evidence base of 
useful information to inform the Staithes Coastal Strategy. Cliff top mapping of changes is 
shown in Figures 22 and 23 and rates are summarised in Table 3. 

Table 3 Cliff Top Erosion from Cell 1 Aerial Photography 

Location 
Erosion Distance (m) Erosion Rate (m/year) 

Minimum Maximum Minimum Maximum 
Redhouse Nab 4 7 0.05 0.09 
Angling Wyke 2 8 0.03 0.10 

West Pack – East Pack 5 15 0.06 0.19 
Red Nabs 2 4 0.03 0.05 
Sandy Wyke 2 4 0.03 0.05 
Cowbar Nab Use more accurate results from Durham University monitoring 
Hartle Loup 4 6 0.05 0.08 
Penny Nab 8 16 0.10 0.20 
Slate Heap - 18 (locally) - 0.23 (locally) 
Jey Wyke 2 5 0.03 0.06 
Old Nab 5 5 0.06 0.06 

Burnthill – Thorndale Shaft 5 7 0.06 0.09 
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Figure 222 Cliff Top Erosion from Cell 1 Aerial Photography (Map 1) 



            

 

Figure 233 Cliff Top Erosion from Cell 1 Aerial Photography (Map 2) 


