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1.0 Introduction & Rationale 

The Director of Rievaulx Sporting Ltd requested advice from the Wild 

Trout Trust to assess issues and potential for habitat improvements 

on a series of artificial pools which were created by offtake from Grass 

Keld, a tributary of the River Rye (SE 56000 84672). The report was 

compiled by Prof Jon Grey from observations and discussions held 

during a site visit in September, 2019.    

A small syndicate fishes the pools stocked with rainbow and blue 

trout. Wild brown trout can theoretically access the pools on occasion 

(determined by flow height) via the inflow and outflow to Grass Keld 

and are caught and released. The course of the beck was altered 

substantially to accommodate the sequence of pools along the valley; 

it was realigned to the southern side and consequently is much 

straighter and steeper (Fig 1). The original meandering channel would 

have been more like that clearly seen below the bottom pool (Fig 8). 

Thankfully, the beck remains enshrouded in native tree cover which 

introduces a considerable amount of woody material, thereby 

diversifying habitat by creating pools and pinches, as well as 

providing shade. 

Another current (seasonal) use for the pools (primarily focussed on 

the top / first pool in the sequence) is for the raising of ducks at high 

density.        

 

Fig 1. An aerial view of the pool sequence, from the inflow (left hand side of image) to the 

outflow (right hand side): source – Google Earth. Grass Keld is barely visible in the band of 

trees to the south side of the valley. The whole site appears well protected from intensive 

agricultural practices by buffers of mature, native broadleaf woodland ~100m wide. There 

are two general patterns to note from this image: turbidity decreases, and the naturalness 

of bankside vegetation increases along the sequence. 

 

The impact of turbidity was more extensive during the actual visit than the above image 

would imply; see Habitat Assessment. 
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2.0 Habitat Assessment 

The following images are used to exemplify available habitat, and 

highlight issues and opportunities.  

 

 
Fig 2. Upper panel: a zoom in to Pool 1 (from Fig 1) for more detail of the inflow channel and 

the turbidity issue. The entire inflow channel and ~30% of the pool appears badly affected 

by turbidity corresponding to the focal areas used by the ducks. Grass Keld was running 

slightly coloured (ie naturally tannic stained) but not turbid (caused by particles in the water 

column) and hence was ruled out as a source. The white arrow denotes the location from 

where the lower panel image was taken.  

Lower panel: looking towards the head of the pool and inflow, the extent of the turbidity 

affecting water clarity in the pool was obvious. The shoreline was denuded of vegetation and 

in places trampled into a quagmire, thereby leading to more fine sediment entering the pool. 

Lack of vegetation stems from both grazing and trampling by the waterfowl. 

 

Issues: 

• Bare banks will erode because there is no root matrix binding the soil to resist even 

slight wave action. Plus, there is no buffer strip preventing soil washing in.  

• No marginal vegetation means no food or cover for aquatic invertebrates and easier 

for predators to take those that venture from deeper water. No foraging habitat for 

terrestrial predators such as insectivorous birds and spiders. 

• High turbidity (maintained by resuspension) will block the light required by 

submerged aquatic plants and may physically smother them. It also affects visual 

acuity of predators. 

• Ducks introduce a considerable nutrient load via faeces. Combined with turbidity, 

such conditions favour nuisance algal blooms over submerged aquatic plants.    
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Fig 3. Views of the banks of Pool 1, highlighting the lack of diversity and almost complete 

absence of marginal, emergent vegetation. Such exposure has resulted in vertical mud faces 

maintained either by duck foraging and access, or by wave action: both result in more mud 

particles entering the water column and contributing to the turbidity issue. The lower panel 

depicts the dam between pools 1&2 which was mown for access.  

 

Issues: 

• There is probably a negative feedback loop operating within the pool: turbidity 

resulting from duck and wave action along the shores, prevents future growth of 

submerged and emergent plants which would protect those shores from further 

erosion. 

• Mowing a wide strip, especially too close to the top pool bank will exacerbate the 

erosion problem. Mowing acts in a similar manner to grazing, reducing diversity and 

forcing the plant to continually invest in new shoot rather than root growth.    
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Fig 4. Looking towards the inflow of Pool 2. Water clarity was still heavily impacted and much 

of the marginal vegetation apparent on the toe of the dam appeared to have been cleared 

from the north bank (right hand side of image). 

 

Fig 5. The inflow zone of Pool 3 which was originally created with a more diverse shape to 

the shoreline. The bankside vegetation was less managed and consequently comprised a 

good selection of native tall herbs providing excellent cover and feeding for numerous insect 

species and their predators. The banks showed little evidence of erosion except where heavily 

shaded. Water clarity was still impacted. 



  5 

 

Fig 6. Images from around the extensive bed of Phragmites that has expanded considerably 

in recent years. Where springs entered the stand (upper panel), and on the leeward side (NE 

corner; lower panel), the water clarity was much improved.  

 

Phragmites and other vigorous emergent plants like Typha are indicative of nutrient 

enrichment and their stands can rapidly increase as the biomass from one growing season 

dies back and becomes the rooting medium for the next. The build-up of rotting material 

around the extensive rhizomes causes rapid shallowing of the pool.  

 

Such plants are used in artificial wetlands to strip nutrients from the water. If the standing 

crop can be removed before it starts to die back, the nutrient load and the ‘fuel’ from that for 

the following season is effectively removed. However, better to remove the original source 

of the nutrients (the ducks) first. 
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Fig 7. Pool 4 exhibited a marked improvement in water clarity and there was substantial 

submerged plant cover visible across the majority of the bed. For the most part, the fringing 

bankside vegetation was diverse and undisturbed except for a few casting points. However, 

the south bank had been completely cleared in areas which will be detrimental to insect 

habitat and bank stability.   
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Fig 8. Grass Keld near to the outflow from the pool sequence. There was no visible impact of 

water quality on the beck as a result of the returning flow, and the bankside vegetation and 

shrubby trees provided excellent habitat, cover and refugia from spate flow and predators, 

and shade.  

 

Its natural meandering course back and forth across the valley and the presence of rooted 

vegetation at the toe of the banks created ideal physical diversity: pools, riffles, pinch points 

and glides, and the gravel / cobble substrate appeared well sorted as a consequence. Any 

thoughts on tidying the beck environs should be resisted if the good quality habitat is to be 

retained.  

 

 

 

 

3.0 Recommendations 

 

The artificial pools are essentially constrained within engineered walls 

and the water supply passes from one to the next in sequence. Thus, 

whatever influences the pool at the head of the system will slowly 

and inexorably influence the others over time. Natural ponds undergo 

succession: they infill with leaf litter and woodfall and eventually 

morph into wetlands and then terrestrial ecosystems as land plants 

encroach. A supply of excess nutrients is likely to increase the rate of 

succession by increasing production and sedimentation of 

phytoplankton and encouraging emergent plants to encroach from 

the shallow margins.  

 

The desired state for the pools from a fishery perspective is for each 

to be in ‘clear-water state’ ie excellent water clarity and the plant 

community to be dominated by submerged macrophytes. Hence, to 

fix the pools in this position along the ‘evolutionary’ spectrum, they 

will require ongoing maintenance to hold them in that state.  
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Therein lies a problem. The additional use for Pool 1 is for the raising 

of ducks at high density. All the evidence points to the ducks as the 

cause of the turbidity, degradation of the bank vegetation, and 

probably the anecdotal changes in plant species via nutrient 

enrichment (eg loss of certain submerged plants in the upper pools, 

increases in mare’s tail [Hippuris sp.] and Phragmites in the lower 

pools). The issue is compounded in that the ducks are not constrained 

so they can use the other pools if they so desire (but don’t tend to 

because they are fed near to the top pool). Furthermore, the inline 

nature of the drainage means that the source of the turbidity and 

nutrients from the top pool will be transmitted through to the others 

(Fig 1).   

 

 

3.1 Turbidity & nutrients 

Removal of the source is the simplest solution. Even if ducks were 

not raised on the pool again, there would still be a legacy of their 

inputs, especially of nutrients within the fine sediments that have 

accrued over the years. Turbidity should reduce markedly and rapidly 

because the majority would likely result via resuspension from the 

motion of ducks paddling, ‘duck-diving’, swimming, and any other 

interactions between them. Exposed banks would contribute some 

fine material for a short while until vegetation re-established, either 

naturally in the absence of disturbance (grazing and trampling or 

mowing) or via supplemented seeding or planting.  

 

The nutrient legacy within the water column and sediment is more 

difficult to remedy. Flushing with the relatively nutrient poor beck 

water via the intake might seem intuitive but would push the nutrient 

down to the (currently) better quality lower pools, and impact the 

quality of the beck and River Rye downstream. Unfortunately, the 

sediments can act as a reservoir of nutrients that cycle and 

interchange with the water column depending upon season and 

physico-chemical conditions, sometimes for years after removal of 

the source. Thus, to rehabilitate the pools effectively would require 

isolation and drawdown of each (at least Pools 1&2), and mechanical 

removal of as much fine sediment as possible.  

 

A disturbance event of that scale would obviously appear quite stark 

for a short while, but waterbodies soon recover with the original 

stressor removed. Care must be taken to ensure that any sediment 

resuspended during works does not get transported to the pool 

below. Establishment of a small reed bed in an artificial walled 
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enclosure (to stop spread via rhizomes) immediately below each 

inflow pipe will help to trap fine material and absorb nutrients. 

Regular removal of the biomass (shoots above the waterline) 

removes nutrients from the water column and encourages uptake of 

more. Use of barley straw, un-baled and loosely packed into net bags 

staked around the perimeter of the inflow will help to mop up excess 

nutrients. These two measures should be instigated at the inflows of 

each pool regardless of any drawdown and mechanical removal of 

silt, and especially so if duck production is likely to continue.    

 

In the lower pools, a proliferation of mare’s tail and Phragmites was 

noted. It seems that these plants were responding to the increase in 

nutrients but unaffected by the turbidity (water clarity was generally 

better in the lower pools). Removal of the excess nutrients will slowly 

have an effect on these plants but they will require knocking back via 

mechanical or manual removal. The biomass should be sufficiently 

removed from the bank (after draining to allow invertebrates to 

return to the pool) so that any decomposition (solids or liquor) and 

associated nutrient does not flow back to the water.  

 

 

3.2 Tree & herb management around the pond 

In general, overhanging branches are good because they provide low 

cover and shade the water, thereby helping to keep it cool, but also 

preventing light being used by nuisance algae. Consider removal of a 

small number of overhanging branches in specific locations (nick-

points) for the benefit specifically of emergent vegetation (see 

following point). Fully submerged branches, from fallen trees or limbs 

provide further ecological benefits and should be retained: as a 

substrate for epiphytes and their grazers, or for eggs for aquatic 

invertebrates as well as amphibians (and refugia for the resulting 

larvae).  

 

Leaf litter is an important seasonal subsidy of food for a variety of 

aquatic invertebrates. Given the rich diversity and density of trees 

around the pond, some litter accumulation will contribute to sediment 

accumulation. However, leaf litter is typically more efficiently 

processed in cleaner (clearer) waterbodies with a diverse invertebrate 

assemblage.  

 

Fringing vegetation had been cleared from lengths of some banks. It 

would be ideal to retain as much as possible, allowing for small ~1m 

gaps every 10m or so if required for casting. 
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3.3 Emergent vegetation for the pools 

Along the very formal or eroded edges of the upper pools, there was 

little in the way of emergent vegetation (e.g. flag iris, water mint, 

bistort etc). These plants will take up nutrients from the water 

column, as well as providing important habitat structure at the water-

land interface. However, the lower pools had well developed fringes 

of native species, a local seedbank that can be tapped or plants split 

from to root in restored areas.   

 

On Pool 2 there appeared to be some banks where the depth at the 

edge was too great for most emergent species so to soften the ‘step’, 

low-level berms could be created using chestnut stakes and brash 

arising from any tree management, tied or woven into position using 

biodegradable jute string. Tightly packed brash provides an ideal 

planting matrix.  

 

 
Fig 9. Schematic of brash berm or ledge creation against artificial banks: stakes driven flush 

with water surface, packed tightly with brash and planted with emergent plants like flag iris. 

 

 

 

3.4 Predation 

Considerable predation by otter was evident in the number of duck 

carcasses. The density of ducks was no doubt responsible for 

increased otter activity within the locality, which had knock on effects 

to the fishery: after the duck season, predation pressure would switch 

almost exclusively to the stocked trout. Removal of the duck 

smorgasbord would probably reduce the frequency of visits by the 

otters, and other potential predators such as mink.  
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4.0 Making it Happen 

Any works that affect the offtake and return of water, entrain 

sediments and/or affect water quality require consent from the 

relevant authority, in this case, North Yorkshire County Council.  

  

5.0 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. 


