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1.0 Introduction 

The following is a brief report based upon observations during a 

walkover of Thornton Beck for ~1km immediately downstream of 

Ripley Castle lake to the mainstem Nidd, and from desk-based 

studies. It was carried out by Prof J Grey at the request of 

Knaresborough Angling Club which has fishing rights at the 

confluence of Thornton Beck with the Nidd. The rationale was to 

assess potential for trout spawning.  

Throughout the report, 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.  

Map & data extract from:  

https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027063850 

 

The EA data give an overall classification of ‘Poor’ ecological status 

driven primarily by the failing for Macrophytes & Phytobenthos 

(plants and algal biofilm that forms on the rocks); Fish only achieve 

Moderate in the last assessment and prior to that, also Poor. Reasons 

for Not Achieving Good status (RNAGs) are listed as point & diffuse 

source pollution from agriculture and the water industry, as well as 

physical modification (redundant mill infrastructure). At Ripley 

Castle, the damming of the beck for creation of the ornamental lake 

completely fragments the system and alters the nutrient dynamics 

markedly.  

https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027063850
https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027063850
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2.0 Habitat Assessment 

A series of images are used to exemplify ideas generated during the 

walkover, progressing from the uppermost site in a downstream 

direction. Some detail is given in the legend for each figure, and more 

can be found in the summary following on.  

 

 

 

Fig 1. The dam used to create the ornamental lake at Ripley Castle is a complete barrier to 

fish and terminated the supply of substrate along the beck ~180y ago. Without replenishment 

from u/s and with little opportunity to meander laterally, and hence erode new sediment, 

smaller particles like gravel have been stripped from the beck leaving a bed of cobble and 

boulder, ie devoid of spawning habitat which should be present. 

 

The aerial image (blue line to emphasise the channel position) highlights the fringe of mature 

trees and wider ‘buffer’ strip provided by some recent (~10-15y) planting on the RB. 

However, there was no buffer on the LB for the length of the first field (ie where the beck 

runs N to S). 
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Fig 2. The ~50m reach immediately d/s of the weir exhibited good quality habitat with 

‘shaggy’ overhanging understorey comprising bramble and shorter shade tolerant plants like 

wild garlic and bluebell, especially on the RB. The channel form was quite diverse, being 

impacted at high spate flow by contributions from an overspill raceway. The LB in the 

background was just d/s of the fence, subject to grazing and hence devoid of cover. 

 

A fallen tree had been retained sufficiently long for at least a full year of growth (probably 

longer) to overwhelm the root ball. The length of the trunk relative to the width of the channel 

and irregularity of the root ball and remaining crown demonstrates that large woody material 

when retained whole is highly unlikely to move downstream.  

 

Spanning from bank to bank like this still provides a useful function, interrupting flow under 

spate and creating downscour underneath to create a pool. Substrate is sorted at the d/s end 

as the energy dissipates – note the location of the riffle.    

 

Under spate flow, water will also be pushed laterally onto the floodplain on the left bank, 

thereby ‘slowing the flow’ and contributing to natural flood management.  

 

Given the maturity and number of multi-stemmed alder along the banks, coppicing several 

to lay wedged in a similar manner to the fallen trunk (above) or parallel to the bank will 

replicate the environmental benefits along the reach. In addition, coppiced alder regenerates 

readily, producing dense, low, vigorous growth from the live stump and thereby diversifying 

canopy age. Trunks can be wedged naturally or anchored using suitably rated cable as 

required.     
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Fig 3. A mature fringe of trees lined the channel with little evidence of self-set regeneration, 

especially on the LB (exposed to grazing). Livestock was clearly able to cross the beck and 

access the RB. The ground cover was slightly coarser indicating less grazing pressure but still 

ample to reduce diversity.  

 

The fenceline apparent on the RB marked the boundary of the woodland planting.  
 

Fig 4. The sheer size of the root balls of the mature trees lining the channel provided some 

very useful cover for adult fish, especially where the roots prevented lateral flow and hence 

promoted downscour. It was notable there was scant overhead cover provided by low 

branches, only where stock could not browse.  

 

Note the dubious colour and clarity of the water and the fine sediment smothering the bed. 

This is typical of water quality issues d/s from ornamental lakes, indeed any impoundment 

where excess nutrients accumulate and are readily recycled. Algal production is transported 

d/s from the lake and is deposited in slack areas. 

 

A cursory inspection of the invertebrate community by stone turning revealed dominance by 

gallery-building chironomids and blackfly larvae, both filter feeders of fine particulate 

organic matter. Their predominance in habitat that should support water quality sensitive 

species like mayfly, stonefly and caddis demonstrated long-term water quality issues. 
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Fig 5. Looking u/s at the mature riparian fringe, and behind, the developing copse on the RB, 

in contrast to the relative monoculture of short-sward grasses and lack of diversity and cover 

on the LB. 

 

Scalloping of the LB here, widening of the channel and accumulation of fines indicated that 

this was a focal point for livestock accessing the water to drink. Hence it would also be a 

focal point for nutrient enrichment from faeces & urine.   
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3.0 Recommendations 

 

Gold standard channel restoration would involve the removal of the 

weir and hence the draining of the lake to completely reinstate fish 

passage and geomorphology, the conveyance of sediment. This 

would also reduce major water quality issues. An alternative option 

might be to determine the feasibility of the beck bypassing the lake, 

but it would be a difficult and costly option given the geography. Fish 

passage could potentially be addressed via a ‘nature-like’ bypass 

channel around the weir or even exploration of options on the 

overflow/relief channel, but would not alleviate water quality issues 

or sediment transport. The proposals here are based upon the weir 

and lake remaining in situ.  

 

The uppermost 500m (~50%) of the reach between Ripley Castle 

lake and the Nidd offer the greatest opportunity and biggest bang-

for-buck for habitat improvements, in part because it is still relatively 

natural in terms of its position in the valley. At ~500m from the dam, 

the habitat changes markedly and the beck takes on an impounded 

character. This is unsurprising as that location used to be the 

confluence of the beck with the Nidd; see Fig 6. An entire meander 

was historically removed, and the floodplain restructured for 

agriculture. Now, the beck appears to be routed down a modification 

of the ‘natural course’ of the Nidd (pre 1840s) and considerable light 

industry has since developed at the lower end. Hence, the following 

proposals refer to the reach from the dam to the wider woodland 

(blue line on Fig 1).  
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Fig 6. Ordnance Survey Yorkshire 154, published in 1857, detailing changes in the channel of 

the Nidd relative to Thornton Beck, especially notable within the white rectangle. Reproduced 

from: https://maps.nls.uk/view/102344737   

 

 

Water quality 

 

The nutrient and fine particulate matter issues stemming from the 

beck passing through and emanating from an ornamental lake 

obviously cannot be tackled from the d/s end and are not the focus 

of this proposal. By restoring the functionality of the channel 

however, the impact of particulates (plankton) and nutrients causing 

the turbidity issues noted in Fig 4 can be dissipated. Rehabilitation of 

the riparian zone and increasing the amount of in-channel structure 

as outlined below will all help.  

 

Excluding livestock 

 

Rehabilitation and diversification of herb and tree cover along the 

banks will, amongst other things:  

• Provide low trailing cover in channel. 

• Increase resilience of the banks to erosion via diverse root 

matrices binding soils together. 

• Increase hydraulic roughness, contributing to ‘slowing the 

flow’. 

• Provide leaf litter for invertebrates, as well as refugia, feeding 

opportunities and resource for pollinators. 

https://maps.nls.uk/view/102344737
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• Create a ‘buffer zone’ to intercept diffuse agricultural pollution 

from the landward side.  

 

Areas of bare bank (maintained in such a state because of almost 

continual trampling / poaching disturbance) would recolonise quickly 

if the stressor was removed. 

 

It would be ideal if the LB field below The Rectory could have riparian 

fencing installed for the entire length which would actually protect 

both banks and replaces the need for repair of fencing on the RB for 

the continued protection of the planted copse. It would also maximise 

the benefits of other in-channel habitat interventions outlined below.  

 

Estimated requirement: 450m plus gated access for emergency 

 

Fencing along the banks removes the need for/ongoing maintenance 

of watergates etc (ie structure across the channel) to prevent stock 

moving u/s & d/s. Alternative drinking supply can be installed either 

via mains supply, gravity feed from u/s, manual pasture pumps 

operated by the animals, or solar powered.  

 

 

Improved riverine habitat 

 

Large woody material: Given the relative abundance of mature 

riparian trees evident along much of the bank (if only one-tree-deep 

ie a fringe), there was very little wood fall retained within the channel 

(eg Fig 2). Naturally, such structure provides the physical resistance 

to water leading to diversity of flow paths and speeds, and 

consequent scour and erosion that diversifies the channel cross-

section. Physical diversity begets biological diversity.  

 

Hinging some of those existing trees or felling and wedging/tethering 

into position using appropriately rated cable to a living anchor (tree-

kickers) are tried and tested techniques to improve habitat (Fig 7). 

Importantly, they help to retain and sort substrates like gravel into 

discrete pockets that can be used by trout for the creation of their 

nests or redds. These management actions also diversify the age and 

structure of the riparian fringe canopy by encouraging new low bushy 

growth at the coppiced trunks.  

 

Proposed introduction of ~10 large woody material structures under 

environmental permitting regulations exemptions 
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Fig 7. Upper panel: a riparian tree hinged or laid into a (much larger) channel to provide 

physical diversity and marginal cover.  

Lower panel: a felled trunk cabled to its own living stump as an anchor. 

 

 

Gravel addition: To mitigate for the interruption of gravel supply from 

u/s by the dam and the likely bottleneck to fish production caused by 

lack of spawning habitat, gravel could be supplied back to the channel 

immediately d/s of the dam. There are now several established 

projects across England and Wales where gravel has been added and 

monitoring of fish populations typically reveals an almost instant 
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upsurge in young-of-year fish. Indeed, a smaller scale project has 

been started at Dauber Gill, a tributary of the Nidd at Wath, with the 

addition of woody deflectors and an annual dose of 25t of gravel 

resulting in an ~80% increase in trout fry. 

 

Fig 8. Gravel addition on Dauber Gill, Nidd tributary. 

 

Proposed introduction of 40t of gravel per annum for 3y as a trial, 

based upon scale of Thornton Beck relative to Dauber Gill. Access 

appears good at the head of the system immediately below the dam 

(Fig 1) and gravel (locally sourced, river-washed gravel 10-40mm) 

should be added in mid to late September ahead of spawning in 

November. The beck could then do most of the work, distributing the 

gravel during autumnal spate flows. It will be important to introduce 

the physical structure (woody material) and hence restore some of 

the channel functionality in advance to help retain the gravel in 

appropriate places.  

 

Monitoring of the trout population should be undertaken by 

electrofishing pre and post intervention. 

 

A bespoke permit from the Environment Agency will be required.  

 
 

 
  

https://www.wildtrout.org/wttblog/delighted-of-dauber-gill
https://www.wildtrout.org/wttblog/delighted-of-dauber-gill
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4.0 Making it happen 

Thornton Beck d/s from Ripley is designated as main river and hence 

permission for works related to this proposal must be sought from 

the Environment Agency. Note that WTT has permitted work from 

NYCC for environmental improvements/habitat works u/s on 

Thornton Beck at Shaw Mills, as well as two projects with the EA on 

gravel addition u/s around Pateley Bridge and it would be prudent to 

make reference to those.  

 

WTT Fundraising advice - Help and advice on how to raise funds for 

habitat improvement work can be found on the WTT website - 

www.wildtrout.org/content/project-funding and should be discussed 

with your local Conservation Officer. 

 

In addition, the WTT website library has a wide range of free materials 

in video and PDF format on habitat management and improvement: 

http://www.wildtrout.org/content/index  

We have also produced a 70-minute DVD called ‘Rivers: Working for 

Wild Trout’ which graphically illustrates the challenges of managing 

river habitat for wild trout, with examples of good and poor habitat 

and practical demonstrations of habitat improvement. Additional 

sections of film cover key topics in greater depth, such as woody 

debris, enhancing fish stocks and managing invasive species.  

The DVD is available to buy for £10.00 from our website shop 

http://www.wildtrout.org/product/rivers-working-wild-trout-dvd-0 

or by calling the WTT office on 02392 570985. 
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6.0 Disclaimer 

This report is produced for guidance; 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. 

 

http://www.wildtrout.org/content/project-funding
http://www.wildtrout.org/content/index
http://www.wildtrout.org/product/rivers-working-wild-trout-dvd-0

