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Key Findings 

 

• Bishopdale Beck at Howesyke undergoes a marked transition in 

character from relatively shallow and swift, flowing over cobble and 

gravel, to ponderous and deep, incised with a sandy or silty bed. 

 

• These characteristics reflect the Quaternary history of the valley, 

assumed to have been a glacial lake bed with deep deposits of fine 

alluvium that are currently being cut through easily by the Beck. 

 

• Desk-based analysis from LIDAR generated digital elevation 

models support observations on the ground and highlight clearly 

how the Beck has meandered dynamically across the full width of 

the valley in the geological past. 

 

• Hence, the different characteristics are in part natural and should 

be embraced for the diversity of physical habitats that are available 

to benefit wild fish populations. 

 

• However, historic and ongoing anthropogenic influence seems to 

have amplified channel incision / floodplain disconnection, and 

current land-use could be adjusted to more sympathetic regimes 

especially along the immediate riparian corridor. The Estate has 

already undertaken much valuable work in this respect, which can 

be built upon and used as a template to extend the benefits 

elsewhere.  
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1.0 Introduction 

This report is the output of a brief site visit to Bishopdale Beck where 

it flows past Howesyke. A walkover was undertaken by Prof J Grey of 

the Wild Trout Trust, accompanied by the owner, to assess the quality 

of instream and riparian habitat (Map 1). Further assessment was 

made via desk study, and with considerable input of 

geomorphological expertise from Chris Nash of the Environment 

Agency.   

Normal convention is applied with respect to bank identification, i.e. 

left bank (LB) or right bank (RB) whilst looking downstream. 

Upstream and downstream references are often abbreviated to u/s 

and d/s, respectively, for convenience. The Ordnance Survey National 

Grid Reference (NGR) system is used for identifying locations.  

Map 1. Bishopdale Beck adjacent to Howesyke and the limits of the walkover depicted by a 

red rectangle. Note the remarkable historic straightening of the beck upstream, accentuated 

by blue arrows.  

 

Under the Water Framework Directive (WFD), Bishopdale Beck (from 

source to R Ure: GB104027069360) is considered to achieve Good 

Ecological status: 

https://environment.data.gov.uk/catchment-

planning/WaterBody/GB104027069360   

 
  

https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027069360
https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027069360
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2.0 Catchment Overview 

The River Ure rises within the Yorkshire Dales Natural Area, between 

the Cumbrian Fells and Dales and the Forest of Bowland to the west, 

and the Pennine Dales Fringe to the east. It is dominated by gently 

sloping Carboniferous gritstones, limestones and shales eroded by 

glaciation to form characteristically broad valleys. Limestone is the 

predominant bedrock type within the Ure catchment and contributes 

pH buffering to the acidic moorland runoff of the upper tributaries.  

The overlying superficial deposits of till and alluvium along the 

network of river valleys result in relatively friable and easily erodible 

soils. The area has been used for low-intensity pastoral agriculture 

for centuries, grazing on heather or grass moorland with improved 

meadows and pastures in the dales, and subsequent loss of native 

woodland.  

Land use is broadly concentrated on three activities: pastoral 

agriculture (especially sheep), tourism and grouse shooting. Upland 

sheep farming is the most widespread. Unfettered access for 

intensive sheep grazing weakens the integrity of the bank by 

essentially forcing the plants to invest most of their 

photosynthetically derived energy into replacing (grazed) shoot 

material, rather than in roots which would help to physically bind soils 

together. Moorland grips have had a significant impact upon the 

catchment which, along with recent changes in rainfall patterns, has 

increased the frequency and intensity of spates and delivery of acidic 

water.  

Away from areas of exposed bedrock and pinch-points in the valleys, 

the gradient and mobile substrate creates a naturally dynamic 

channel that is susceptible to changing course during high water 

events. Historic straightening of channels has further increased 

gradient in areas, reducing sediment storage and leading to scouring 

and further incision of the riverbed. Via positive feedback, bed and 

bank erosion rates are then increased as flows are constrained within 

the incised channel for longer, before dissipating onto the floodplain.   
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3.0 Habitat Assessment 

The channel was assessed from SD 97810 84629 (u/s) to SD 98652 

85214 (d/s). At the u/s extent, the beck had been highly modified 

into a straightened channel for ~1km (Map 1); the arisings from 

dredging the artificial channel had been used to create raised 

embankments on either side, preventing meandering and further 

lateral connectivity with the floodplain (see Fig 11 from desktop 

investigation). Hence, while the substrate was gravel-rich, the cross-

sectional profile was remarkably uniform and devoid of physical 

diversity (Fig 1). 

Fig 1. Looking u/s from SD 97810 84629, the channel exemplifies issues in many of the Dales 

rivers – straightened and hence steeper, and effectively pinned in place by embankments of 

boulder and the arisings of when the channel was dredged into position.  This was more 

obvious on the true LB ie right-hand side of the images above. A very narrow fringe of trees 

(ash, alder & some sycamore) provided some limited shade / cover but few other ‘buffer 

strip’ benefits. There was no evidence of large woody material retained in the channel. 
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The fringe of bankside trees and overhanging branches on the LB 

(northern side) offered limited shade (increasingly important with 

climate change) and overhead cover, providing a modicum of security 

to fish. Trailing or submerged branches are far better as they provide 

additional benefits, forcing water around over or under the structure 

and therefore diversifying flow and depth profiles. Wood also provides 

feeding and shelter for a host of terrestrial invertebrates that may 

drop into the water and provide extra food, as well as resting areas 

for many of the emergent aquatic invertebrates. Leaf litter in autumn 

is an extremely important food and shelter resource for aquatic 

invertebrates if it is retained within the channel, especially alder litter 

which has a higher nitrogen content and thus more palatable.   

Despite the tree cover along the bank, there was scant evidence of 

woody material within the channel. Also, most of the trees were of 

the same age, presumably from when the embankment was 

established. Natural regeneration was prevented by livestock 

browsing.  

Increased physical diversity within the channel was immediately 

apparent where the beck began a series of ‘meanders’ (see below). 

Erosion through the ancient embankments had unshackled the beck, 

allowing it to scour and deposit the gravel into much more natural 

pool-riffle-glide sequences and point pars. The substrate looked 

perfect for salmonid spawning habitat, maintained free from finer 

sediment (Fig 2), and confirmed in conversation with the landowner. 

Meanders are dynamic, by definition, as erosion and deposition work 

in harmony to shift the channel across the floodplain. The channel 

form throughout the walkover was created by meandering, but the 

dynamism element subsequently had been removed, either by 

further embankment in the upper reaches (eg LB in upper panel of 

Fig 2) or inadvertently by the relatively tight positioning of riparian 

fencing and tree planting in the lower reaches. 

Some better instream cover was provided by gnarly alders and goat 

willow in places. The low branches and submerged root mass, in 

conjunction with the armouring of the embankment on the outside of 

the bend (RB; Fig 3) had created deeper holding water with valuable 

overhead cover. However, the trees did not look in good condition, in 

part because they were heavily browsed and erosion scours were 

forming behind them where sheep had weakened the soil via 

trampling to access the branches. The riparian vegetation was 

reduced to short sward grass, thereby reducing its ecological and 

hydraulic value (the latter in terms of slowing the flow). 
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Fig 2. The first ‘bend’ viewed towards the u/s extent and immediate physical diversity caused 

by scour & deposition of gravel. The gravel matrix was of a size range and quality to make 

excellent salmonid spawning habitat. However, the riparian vegetation was reduced to short 

sward grass because of unfettered livestock access and there was little ‘shaggy’ cover at the 

waterline, nor hydraulic roughness to help slow the flow. 

Fig 3. Shrubby trees at the toe of the RB (here on the outside of a bend) provided good quality 

habitat (deeper water with overhead cover) but were clinging on and with no signs of natural 

regeneration because of browsing pressure. NB artificial embankment just visible behind 

trees. 

Rougher riparian vegetation was evident around SD 97979 84707 u/s 

of the track to Howesyke where both banks appeared to be better 

protected from livestock by fencing (Fig 4). The channel was much 

more diverse in terms of width / depth profiles and there was more 

shaggy vegetation draped along the margins providing refugia. 

Augmented tree planting on the LB as well as the more diverse herb 

flora was clearly providing benefits to bank resilience, their roots 

binding the soils together. 
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Fig 4. A much more diverse channel form with deeper pools and gravel bars, and more diverse 

riparian flora where both banks were better protected. 

 

The approach to the Howesyke drive heralded a remarkable change 

in the character of the beck (Fig 5). The channel bed was completely 

transformed to a dominance of fine particles, silt and sand, and 

became notably incised. Flow characteristics changed in parallel, 

becoming sluggish as if impounded.  

 

Over a relatively short distance of 250m, the bank height (degree of 

incision) had changed from ≤0.5m to ~1.5-2m (Fig 6). Under spate 

flow, the erosive power is retained between the banks for longer 

before dissipating out onto the floodplain and thereby erodes even 

deeper, exacerbating the disconnection issue further in a negative 

feedback loop. 
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Fig 5. Bishopdale Beck ~50m u/s from the Howesyke drive and bridge was notably different 

in character: incised, sluggish water and a bed comprising fine sediment deposits.   
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Fig 6. Complete contrast in degree of incision or bank height (and substrate / flow 

characteristics) over a straight-line distance of 250m. NB: the slumping of the RB in the lower 

panel is exacerbated by the lack of root matrix in the bank soil, caused by grazing. 

Reinstatement of the fence at an appropriate distance should allow the bank to stabilise at a 

more natural profile angle. 

Wherever livestock had access to the banks on the incised section, 

there was evidence of slumping and excessive erosion rates (Figs 

6&7). Maintenance of a pure grass ‘monoculture’ with almost 

constant grazing pressure weakens the resilience of the bank in many 

ways. Trampling and poaching can physically break up the soil. 

Grazing leads to the plants continually replacing shoots rather than 

investing in root growth, and even without grazing, a monoculture of 

grass has a very uniform root matrix. In contrast, a diverse, native 

riparian flora has an incredibly diverse root matrix which increases 

bank resilience; see Fig 8 - image reproduced with permission from 

the Floodplain Meadows Partnership.     

https://www.floodplainmeadows.org.uk/about-meadows/wildlife/shoots-roots
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Fig 7. Clear evidence of the lack of root matrix under constantly grazed, short-sward grass. 

There was also no evidence of gravel seams within the vertical bank-faces.  

Fig 8. The diversity of roots associated with native riparian flora that help build resilience 

into bank soils.  

Thus, it is important to maintain the integrity of fencing to protect 

the riparian zone and hence the banks; sheep had managed to 

circumvent the exclusion fencing at one point and immediately had a 

significant negative impact upon the quality of the riparian vegetation 

(Fig 9). The grass is always greener! 
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Fig 9. Upper: a section without any grazing pressure and consequently a diverse native flora 

colonising and protecting former erosion scars. Lower: exploitation of a weak fence-link had 

allowed sheep to access, poach the bank to bare soil and graze off the beneficial ground 

cover. Note the larger slumped material that has stabilised as islands in the channel. 

Examination of the vertical banks revealed a complete absence of 

seams of gravel that typically would be apparent under most 

circumstances where a channel has historically meandered across a 

floodplain. Coupled with the sluggish nature of the flow hinting at a 

lack of gradient, and visual observations of the ‘flatness’ of the valley, 

it suggests that the area was once a glacial lake, like the nearby 

Semer Water in Raydale, impounded by moraines of glacial till 

deposits spanning the valley around Newbiggin (Fig 10). 

Deep deposits of fine alluvium (accrued while a lake-bed) would offer 

little resistance to a beck carving through it (once the lake drained); 

hence, the proliferation of meandering palaeochannels evident from 
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LIDAR (Light Detection and Ranging; Fig 11). The processes of 

erosion and deposition giving rise to the vertical bank faces (eg Fig 

7) or slumping (Fig 6) are entirely natural and impart the dynamism 

for meandering. The rate at which it occurs is governed by the land-

use; excessive rates occur where the riparian vegetation is grazed.   

Fig 10. Desk-based geomorphological assessment (C. Nash) using LIDAR generated digital 

elevation models to highlight Quaternary features of Bishopdale and the potential for a glacial 

lake around Howesyke.  

Fig 11. Desk-based geomorphological assessment (C. Nash) using fine-scale LIDAR 

generated digital elevation models and colour ramping to accentuate the plethora of 

palaeochannels around Howesyke. They extend from the delta formation where the beck 

loses gradient upon hitting the valley floor near to Ribba Hall (bottom left) all the way to 

Newbiggin (top right). 
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So, by allowing the native riparian vegetation to flourish and with 

augmented planting of trees giving way to self-seeded regeneration 
in livestock exclusion ‘buffer-zones’, erosion will still occur but at a 

natural (slower) rate. The width of a riparian buffer strip needs to 
account for natural erosion and potentially for adjustment over time.  

 
Consider the two images of the LB in Fig 12.  

• The upper panel has an ample buffer with the fence set back 
10-15m and the channel is meandering. Willows growing from 

the toe of the bank cause water to be pushed ‘out of bank’, 
onto the floodplain behind the shrubs under spate flow, but the 

diverse native vegetation is preventing excessive erosion. 
There is sufficient room for a mix of trees which will bring 

multiple ecosystem benefits over time.  
• In the middle panel, the fence is set on the bank top and tracks 

the curvature of the channel leaving barely any room for a line 

of trees, already teetering above slumping banks. To date, the 
rougher herb layer has prevented the slumps from 

disassociating from the bank and being washed away, and the 
resulting naturally reprofiled bank should be more stable 

provided the vegetative layer is not disturbed by livestock 
access. Large slumps and block failure with associated 

vegetation can lead to better diversity in-channel (eg Fig 9) as 
long as they are sufficiently resilient to remain in situ.  

• The satellite image (lower panel, Fig 12) highlights the 
difference in buffer strip proportions which obviously has a 

bearing on agricultural productivity in terms of pasture but 
could be considered for some of the new schemes paying for 

ecosystem goods and services. 
 

In summary, the incised nature of the channel and the fine sediment 

characteristics appear to be a legacy of the Quaternary history of the 
valley. Straightening of the channel u/s and potentially much further 

d/s will undoubtedly have affected conveyance of water through the 
Howesyke waters and amplified the incision of the channel through 

the fine sediment deposits there. Over geological time-scales, more 
cobble and gravel will be transported into the reach from u/s but in 

the foreseeable future, the Beck at Howesyke will remain relatively 
deep and sluggish, with a sandy bed.  
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Fig 12. Contrasting images of the LB: Upper – ample riparian buffer developing nicely; mid – 
a fragile fringe with little room for adjustment; lower - satellite image showing position of 
those two images.   

Upper 

Lower 
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Recommendations 

Sterling work has already been carried out across the Estate in terms 

of tree planting, hedgerows and the like to slow the flow, keep 

channels cool, diversify the flora etc. This has extended to the Beck 

bank – livestock exclusion fencing was in place almost all the way 

along the LB except for the large drinking bay towards the d/s limit. 

As noted, it is important to maintain the integrity of that fencing to 

prevent livestock access if the benefits are to be realised. Tree 

planting along the bank was well established and could be left to 

natural regeneration (aside from removal of the guards).  

The underlying assumption that the Beck ‘should be’ relatively swift 

and shallow over a gravel bed throughout the Estate (as at the u/s 

extent of the walkover) appears unfounded, and that it is actually in 

a relatively natural state, assumed because of its probable geological 

history as a lake-bed. This should not be viewed as a negative. 

Atlantic salmon and brown trout are known to spawn on the gravel 

reaches at the u/s end, and hence, must pass through and/or reside 

in the deeper, slower, sandier reaches of Howesyke, respectively. 

Those deeper holes with greater tree cover are safer refuge for adult 

fish, and the slower areas with trailing vegetation from the banks 

provide refugia for the weaker swimming fry. Hence, all of those 

reaches have value at some point in the life-cycle of salmonids and it 

is important to allow the channel and associated riparian zone to 

develop as naturally as possible to maintain itself in a functional 

ecological state.  

The following could be considered: 

• Working with neighbouring landowners, especially u/s and 

opposite, to encourage better protection of the riparian zone. 

This might include removal of any artificial embankments 

(mostly u/s) to allow better connection with the floodplain and 

dissipate flow energy during spates (as well as retaining 

moisture for longer during dry spells). Also, livestock fencing to 

allow regeneration of the native flora and planting of trees 

(even more beneficial on the south side of the Beck because of 

shading) throughout, but especially on the RB around the u/s 

limit where good spawning habitat was present but vulnerable. 

Even if a fence will not be considered, it would be worth 

pursuing the idea of leaving a wider margin (buffer) of at least 

5m between the bank top and any agriculturally improved 

pasture (eg south bank in Fig 12). 
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• Extending the style / scale of riparian buffer exemplified in the 

upper panel of Fig 12 throughout the demesne of the Estate to 

maximise the benefits to the channel highlighted throughout 

the report. This will be especially important if the RB is not 

protected in the near future.   

• Willow spiling had been used to good effect to stabilise the bank 

immediately u/s and on the approach to the Howesyke drive 

bridge. The specific purpose was to hold the channel in position 

using a green engineering approach and prevent it migrating 

elsewhere to the detriment of the bridge infrastructure. 

However, given the dynamic nature of the channel, the 

temptation to use spiling elsewhere to ‘protect’ eroding banks 

should be resisted as there may be unintended consequences 

elsewhere of deflecting (even dissipated) energy from that 

particular location. Better to remove other stressors, eg 

grazing, and let the native herb flora and self-set regeneration 

do the work more naturally. 

 

4.0 Making it Happen 

As a Trustee of the Yorkshire Dales Rivers Trust, and having worked 

closely with them already, the owner should naturally liaise with YDRT 

as the first port of call, as they are fully aware of all the relevant 

funding schemes etc. The WTT can offer further expertise (eg electric 

fishing survey) or assistance in partnership with YDRT.  
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6.0 Disclaimer 

This report is produced for guidance only; no liability or responsibility 

for any loss or damage can be accepted by the Wild Trout Trust as a 

result of any other person, company or organisation acting, or 

refraining from acting, upon guidance made in this report. 


