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Key findings 

 

• Much of the Buckenham Stream should support successful trout 
spawning due to extensive sorted and relatively clean gravels.  

 
• Fallen woody material should be left in-river to create habitat and 

flow diversity.  

 

• It would be possible to use flow deflectors and large woody material 

(LWM) to further increase cover and flow diversity. 
 

• Shade on small rivers is generally beneficial, but the Buckenham is 
considered to be over-shaded in places. Creating gaps in the high 

forest canopy could allow light to more parts of the stream. 

 
• Due to historic dredging and realignment, the channel is incised and 

straight, with a corresponding degradation of habitat quality.  

 

• Enquiries should be made to the Environment Agency to see if they 
are aware of any barriers preventing the migration of fish from the 

River Thet up the Buckenham Stream. 
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1.0 Introduction 

This report is the output of an Advisory Visit undertaken by Rob Mungovan 

of the Wild Trout Trust to the Buckenham Stream (a River Thet tributary) 

at Hargham Heath, Norfolk. The visit was requested and attended by a WTT 

member; the estate gamekeeper was also present. The visit was 

undertaken on 30th March 2022. Comments in this report are based on 

observations on that day. 

The purpose of the visit was to advise on the potential of the stream for 

wild brown trout and the opportunity to create a wild brown trout fishery. 

Normal convention is applied throughout the report with respect to bank 

identification, i.e. the banks are designated left bank or right bank whilst 

looking downstream. The national grid reference system is used to identify 

specific locations. 

 

2.0 Catchment Overview 

The Buckenham rises at New Buckenham and flows in a westerly direction 

to join the River Thet at Swangey Fen, which then flows southwest to join 

the Little Ouse at Thetford before flowing to the Great Ouse. The 

Buckenham, rising from calcareous valley fens, forms just one of many 

small tributaries to the Thet. The underlying geology is largely sand/gravel 

over chalk. Carr woodland, in combination with drier forest habitat, is 

common throughout the catchment. 

 
Map 1 – The location of the Buckenham Stream at Hargham Heath. Red arrow is downstream limit, blue arrow 

is upper limit of visit. © Ordnance Survey. 
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Table 1 Data for Buckenham Stream | Catchment Data Explorer | Catchment Data Explorer 

 
 Waterbody Details 

River Buckenham Stream (River Thet) 

WFD Waterbody Name Buckenham Stream Waterbody 

Waterbody ID GB105033043411 
Management Catchment Cam and Ely Ouse 
River Basin District Anglian 
Current Ecological Quality Moderate 
U/S Grid Ref Inspected TM 02719 92349 

D/S Grid Ref Inspected TM 02468 92816 

Length of River Inspected 530m 
Table 2 - Water Framework Directive data for the Buckenham Stream. 

Table 1 summarises the Water Framework Directive (WFD) data for the 

Buckenham Stream, which is classified as ‘moderate’ ecological status. 

Parameters that make up the classification include ‘high’ for invertebrates, 

‘moderate’ for aquatic plants (macrophytes) and ‘high’ for dissolved 

oxygen. Phosphate is listed as ‘moderate’ which is encouraging as the 

presence of upstream sewage treatment works or private septic tanks can 

often lead to failure on this parameter. No assessments for fish populations 

have been carried out.  

https://environment.data.gov.uk/catchment-planning/WaterBody/GB105033043411
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Interestingly, the river is classed as “supports good” for morphology and 

for its hydrological regime, yet the river has clearly been straightened and 

dredged.  

 

3.0 Habitat Assessment 

The visit started at the downstream end of the reach, immediately 

upstream of the London Road bridge. A tributary stream (now a ditch) 

entered the Buckenham and contributed turbid water to the otherwise clear 

stream (pic 1). 

 
Pic 1 – The lowest end of the reach visited at TM 02467 92820, note the turbid water entering from the right. 

 

The main issues observed during the visit can be summarised as: 

• The straightness of channel 

• Channel incision in the lower reaches 

• A lack of marginal vegetation 

• A lack of trailing woody material 

• Connectivity to the River Thet 

• Good bed depth variation in most parts 

• Excellent spawning potential 

• Excellent cover provided amongst fallen trees 

• Excellent cover provided amongst tree roots 

Each issue is discussed within this report with reference to site pictures 

where appropriate. 
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3.1 The straightness of channel 

This is clearly a legacy of past land drainage, going back beyond the late 

1800’s. In combination with dredging, it was common for rivers to be 

straightened. All rivers should meander across the landscape and connect 

to their floodplain, naturally slowing downstream flow and providing a host 

of ecological benefits. Conversely, straight rivers convey floodwater 

downstream more quickly as water spends less time on its floodplain, this 

can increase flood risk to downstream communities and reduce in-channel 

habitat quality. Fast moving water may displace fish downstream, 

especially trouty fry. Correspondingly, in high water, fish require cover 

amongst undercut banks, tree roots, and log jams. Pictures 2 & 3 show the 

relatively straight form of the Buckenham.  

The straightness of channel also reduces the Buckenham’s ability to scour, 

transport and sort its bedload (i.e. silt, sand, grit, gravel and cobbles). The 

lack of scour results in a uniform bed profile, reducing the range of 

ecological niches for differing trout age-classes (which increases 

competition between individual fish), for other fish species (which may 

become prey for trout) and for aquatic invertebrates (trout prey). 

 
Pic 2 – Note the relatively straight channel alignment and the consequential lack of flow diversity. 
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Pic 3 – The uniform flow has little ability to scour and cleanse fine silt from the riverbed. 

 

3.2 Channel incision in the lower reaches 

The lower reach of the Buckenham has banks (mainly the right bank) that 

have been formed as a result of dredging. Dredged material still remains 

on the bank top forming slight levees. Steep banks provide no gradual 

change from dry top-of-bank to water, this limits plant colonisation. There 

was little in the way of undercut or bank grading-down naturally to the 

water (pic 4).  

 
Pic 4 – The lower reaches of the Buckenham exhibited an incised channel. Whilst this picture may not be the 
best example, it does show how the top-of-bank changes almost immediately to water with no gentle incline 

(in contrast to the upper reach). 
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With channel incision reducing the ability of marginal plants to colonise, the 

benefits of cover, bank stability and natural channel narrowing are reduced. 

 

3.3 A lack of marginal vegetation 

Plants are an essential part of any ecosystem and when absent, the 

numbers of invertebrates will be significantly reduced. This reduces prey 

availability for fish, ultimately leading to fewer trout. 

The ability of plants to colonise margins is influenced by the bank profile 

and light availability. It was noted that many parts of the Buckenham are 

likely to suffer from excessive shade once the forest canopy is fully out. 

Where the canopy was reduced (by natural tree fall) some plants of water 

mint and water forget-me-not grew (pic 5). In places, lesser water-parsnip 

was growing from the riverbed; an important plant which provides cover 

for many aquatic invertebrates and small fish. Creating more gaps in the 

high forest canopy could allow light to more parts of the stream. Ideally, 

light should be allowed on to riffles and shallow margins where vegetation 

can establish, whilst shade is retained over pools. However, it is important 

to note that shade is valuable on streams as it aids water temperature 

regulation and increases a river’s resilience to high summer temperatures. 

The lack of soil binding vegetation leaves banks exposed to erosion, 

resulting in an input of silt. Silt entering the stream has the potential to 

smoother the riverbed reducing habitat quality for many aquatic 

invertebrates and possibly suffocating trout eggs laid within the clean 

gravel. 

Marginal vegetation is crucial as cover for trout, especially juveniles who 
utilise shallow water riffles with trailing vegetation. 

 
The adjacent woods harbour deer, and it is considered that browsing is also 

reducing the extent of marginal plants. If ungrazed, grasses would likely 
trail to the water. If shrubs are coppiced marginal vegetation could be 

protected by covering it with brash (as is done to protect hazel stools). 
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Pic 5 – A gradual incline from bank to water enables water forget-me-not and water mint to take root. 

 

 
Pic 6 – Browsing by deer may also be a factor limiting marginal vegetation and keeps grasses as small tussocks. 

 

3.4 A lack of trailing woody material 

Trailing woody material is very important for creating trout lies, for creating 

refuge from flow, for initiating flow deflection and for providing an interface 

between air and water. A wide range of invertebrates utilise such features 

when hatching or when returning to lay their eggs beneath water. The 
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Buckenham has limited trailing vegetation (pic 7). It may be possible to 

increase its extent through tree hinging, tree tethering and by protecting 

existing vegetation from deer browsing. 

 
Pic 7 – There was limited vegetation trailing to water level. 

 

There is a reasonable volume of dead standing vegetation, which was easy 

to push down and into the water (pic 8). Such features will accumulate 
debris. In time, a significant volume can accumulate, and its mass may 

bring about stability within the channel. These features become important 
for cover and flow deflection (pic 9). 
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Pic 8 – A dead elder pushed into the water. If made stable, it may become an important habitat feature. 

 

 
Pic 9 – A naturally occurring fallen elder with accumulated material around it. Note how the bed is dark 

upstream of it where scour is limited, and then how the gravel becomes golden as material is scoured leaving 
clean gravel behind. 
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3.5 Connectivity to the River Thet 

Whilst no barriers to the movement of fish (such as weirs, sluices or 

culverts) were observed, it is possible that downstream the ability of fish 

to migrate is impeded by barriers. During the visit water clarity was good, 

yet no fish were observed (except for the encouraging presence of bullhead 

eggs). If trout have been present in the past it is possible that they may 

have dropped out of the reach due to many factors including preceding high 

summer water temperatures, low dissolved oxygen levels, pollution, 

drought and/or high flow velocities.  

A brief inspection of the River Thet a short distance downstream at East 

Harling confirmed a significant mill structure which was considered 

impassable. There may be other impassable structures preventing fish from 

migrating upstream. The Environment Agency should be approached to see 

if they have undertaken any structure assessments along the River Thet. 

 

3.6 Good bed depth variation in most parts 

Numerous fallen trees were observed across and into the Buckenham. They 

are crucially important for directing flow down against the bed, which 

initiates scour and pool development during high water events. As bed 

material is scoured out, depth cover is created in the form of a pool beneath 

the fallen tree (pic 10). Some of the pools were estimated to be at least 

0.9m deep. As the scoured material is transported downstream it is 

deposited forming a gravel bar or riffle, providing further habitat diversity 

(pic 11). Depth variation increases the range of ecological niches. 

 
Pic 10 – Fallen trees will push high flows down against the bed, resulting in scour holes with gravel deposited 

downstream. 
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Pic 11 – Note how the accumulation of woody material on trailing hazel limbs (blue oval) results in channel 

narrowing with beneficial bed and bank scouring. The result is a mid-channel bar with a downstream riffle of 
well-sorted gravel. Incidentally, the eroding bank is providing a kingfisher nest site. 

 

In contrast to the depth cover provided by pools, the Buckenham also has 

extensive shallow gravel runs and riffles, as well as the occassional exposed 

mid-channel bar (pic 12). These features provide important potential 

salmonid spawning areas, along with fry and parr habitat, especially when 

in assocation with woody material or trailing vegetation to increase cover. 

Riffles are also productive areas for aquatic invertebrates such as caseless 

caddis. 

 
Pic 12 – An exposed mid-channel gravel bar, an important riverine feature. 
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3.7  Excellent spawning potential 

 

Due to the presence of fallen woody material which has initiated bed scour, 

the channel contains lengths of cleansed and well-sorted gravel. Much of 

the gravel is of the optimum particle size (10mm to 40mm) for trout 

spawning (pics 13 & 14). 

 

Close inspection of the gravel bed revealed no trout redds from the winter’s 

spawning season (refer to Appendix 9 “the Brown Trout Life Cycle”). If any 

were present, it is possible they could have been partially covered by mobile 

gravel washed downstream or even washed flat during high water. 

 

The riverbed conditions are considered excellent for trout to spawn upon. 

 
Pic 13 – Riverbed gravels are generally free of fine silt and sand, providing loose gravel suitable for trout 

spawning. 
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Pic 14 – As gravel is moved downstream it becomes sorted by flow and deposited according to its mass. Gravel 

bars present cleansed and sorted gravel suitable for spawning upon. 
 

3.7 Excellent cover provided amongst fallen trees 

Wild trout don’t need a great deal of open water, but they do need complex 

habitat cover that can afford them lies whilst expending the least amount 

of energy to obtain food. A lie with cover immediately above may protect a 

fish from predators whilst supplying invertebrate prey as they fall to the 

water. 

 
Pic 16 – Complex low-cover over the water provides an ideal trout lie. 
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Pic 17 – A debris dam provides complex cover for fish to shelter in, especially if being chased by predators. 

 

More widely, accumulations of woody material are extremely important as 
they act to slow the flow of water. Less ‘flashy’ rivers offer more stable 

environments, reducing the chance of trout fry being washed-out in floods. 
Debris dams can also aid water retention in droughts, elevating the water 

table locally. They rarely present complete barriers to fish migration, as 
water will always force its way around, or beneath the dam, if not over. 

Fallen woody material should not be removed from the channel unless 
presenting an unacceptable flood risk, which appears highly unlikely in this 

setting.  

 
Fallen trees, large branches and stems are collectively referred to as large 

woody material (LWM). The presence of LWM is extremely important within 
a river. It increases the available surface area on to which algae will grow 

and undertake photosynthesis, thus initiating nutrient cycling. The algae 
will become a source of food for invertebrates increasing the total biomass 

that a river can support. LWM provides underwater cover, offering 
protection for fish against predators.  

 

3.8 Excellent cover provided amongst tree roots 

Tree roots aid bank stability and stable banks develop undercuts. The 

habitat provided amongst undercuts combined with extensive root systems 

creates excellent cover for trout, enabling them to conceal themselves 

away when resting. The diversity of tree stock and mix of ages has resulted 



16 
 

in some extensive root systems, all contributing to habitat quality and the 

potential benefit of trout. 

 
Pic 18 – Underwater root systems provide excellent trout cover. 

 

 
Pic 19 – Alder tree roots (blue ovals) are particularly valuable in small streams as they extend out into the 

channel where they aid the process of stream meandering. 
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4.0 Recommendations 

There is huge potential to improve the Buckenham for wild brown trout. 

The presence of a large volume of fallen LWM poses opportunities to retain 

important scour creating features, and to position further LWM to create 

new habitat features.  

If a wild fishery is to be established, then it would be wise to ensure that 

habitat connection exists to the Buckenham from the River Thet as that it 

the most logical route for fish to colonise this headwater stream. Identifying 

impassable barriers is an important task, and they should be brought to the 

attention of the EA for possible future removal. WTT would be able to 

provide support on the task if required. Free access to spawning grounds is 

crucial for a sustainable trout population.  

Adult fish (those most likely to be the attention of angling) are likely to 

reside in deeper water (>400mm) pools with good marginal cover, woody 

material and flow diversity. Retention of scour-producing fallen trees is 

therefore crucial to maintaining the depth of pools.  

A selective programme of light tree management should be established. In 

addition to opening-up some areas for angling with a fly rod, more light 

should be thrown to south facing banks to encourage them to become 

vegetated. Shade should be retained over pools to keep them cool and from 

becoming choked by vegetation, and light should fall onto some riffles to 

aid marginal growth.  

Fallen woody material should be left in-river to create habitat and flow 
diversity. If material needs to be moved, it should be fixed at the margins. 

LWM could be added to the Buckenham by the following means:  

• Brash berms (pic 20): provide complex cover at, and below, water 

level. Brash from tree thinning is pinned against the bank in 

alternating directions and is securely wired down or held with battens. 

The brash lattice provides niches for invertebrates and small fish, aids 

silt entrainment and provides a rooting substrate for plants to 

establish. In time (~3yrs), the brash berm will become a vegetated 

berm if exposed to full sunlight.  
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Pic 20 – A brash berm created following tree work. 

 

• Flow deflectors: are used to increase flow diversity. They can be 

simple log deflectors (pic 21) or tethered tree stems or branches. The 

complex flow they create results in bed scour, depth cover, sediment 

sorting and sediment transport.  

• Tree-hinging is a simple approach to managing riparian trees whilst 
providing cover at water level (pic 22). Trees (large or small) are cut 

similar to hedge laying. Species such as willow and hazel respond 
particularly well. Laying retains a living hinge that secures the cut 

stem to the tree stump. With the tree-top laid at water level, it 
provides excellent over-head cover, flow deflection and, if beneath 

the surface, increased habitat for aquatic invertebrates and cover for 
fish from predators.  

• Controlled tree-felling: this sees trees deliberately dropped into, or 
across, a river to mimic natural tree fall. Once the tree is in contact 

with the water it will provide instant fish habitat, flow diversity and 
scour (pic 23). 
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Pic 21 - A flow deflector used to focus flow and scour beneath a trailing tree. 

 
Pic 22 - Tree hinging, a simple and effective technique for increasing cover. 
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Pic 23 – Controlled tree-felling both into and across the stream can replicate natural tree fall, and in turn 

create beneficial habitat. 
 

Appendix 1 contains a selection of annotated site pictures to show how 

the techniques described above could be implemented on the Buckenham. 

 

5.0 Making it Happen 
 

It is a legal requirement that works to an Ordinary Watercourse (i.e. not 
Main River, and does not fall under the jurisdiction of the EA) require 

consent from the Lead Local Flood Authority (Norfolk County Council).   
 

The Wild Trout Trust can provide further assistance in the following ways: 
• Walking the river to undertake project scoping, followed by the 

production of a Project Proposal report. 
• Assisting with the preparation and submission of an Environmental 

Permit, or by identifying appropriate exemptions to take forward 
small-scale habitat improvement works. 

• Running training days to demonstrate the techniques described in 
this report. 

 

We have 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 material, enhancing fish stocks 
and managing invasive species.  
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The DVD is available to buy for £10.00 from our website shop 
www.wildtrout.org/shop/products/rivers-working-for-wild-trout-dvd or by 

calling the WTT office on 02392 570985. 
 

The WTT website library has a wide range of materials in video and PDF 
format on habitat management and improvement: 

www.wildtrout.org/content/library  
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7.0 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.  
 

Legal permissions may be required before commencing work on site. These 

are not limited to landowner permissions but may also involve regulatory 

authorities such as the EA, lead local flood authority and any other relevant 

bodies (e.g. Natural England and Forestry Commission) or stakeholders. 

Alongside permissions, risk assessment and adhering to health and safety 

legislation and guidance is also an essential component of any interventions 

or activities in and around your fishery.  

 

 

  

http://www.wildtrout.org/shop/products/rivers-working-for-wild-trout-dvd
http://www.wildtrout.org/content/library
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8.0 Appendix 1 

 
Pic 24 – Deeper reaches of the stream should have cover added to trail on the bank tops, and to extend 

underwater to increase cover from predators. 
 

 
Pic 25 – Shallow reaches with exposed mud at the margins are suitable for brash berms, especially if light can 

be let in to encourage vegetation growth. 
 

Small treetops can 

be fixed to trail 

over the pool sides. 

Brash berm created where the margin 

grades down to water. The berm can be 

used to push flow to the opposite bank, 

thus enhancing flow diversity. 
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Pic 26 – Tree hinging and tethered LWM would increase trout lies where flow enters the pool. 

 

 
Pic 27 – Large fallen timber can be cut so that it enters the stream. With careful manoeuvring using a winch, it 

can be positioned to maximise its scour potential. 
 

Plentiful riparian trees present 

simple opportunities to hinge-cut 

trees so that they lay at the margins 

enhancing cover and flow diversity. 

Cutting the large trunk in two would 

present large timbers that can be 

positioned to create bed scour and 

flow deflection. 
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Pic 28 – Fallen LWM can be fixed if it is considered vulnerable to washout. 

 

 

 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

If there is concern at the stability of fallen 

material, it can be wired to chestnut 

stakes which are driven into the bank. 
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9.0 Appendix 2 

 

 


