
 

Introduction 

Weardale is defined by the thin silver ribbon of  water 

which snakes down from the high fells, gathering 

contributions from tributaries as it goes, until it reaches 

the Durham Coalfield. There it continues, as a lowland 

river until the tidal limit, 107 km from Wearhead before, 

eventually, discharging into the North Sea at 

Sunderland. Much of  what happens in this narrow 

channel is overlooked by natural historians but this 

chapter aims to set this right, explaining how much of  

what happens on land is mirrored, albeit on smaller 
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scales, beneath the water surface.    

We shall look at the River Wear through three 

different lenses. The first shows us the Wear as a natural 

watercourse arising on the east side of  the Pennines; the 

second shows us the Wear as it has been manipulated 

and modified by human actions over the centuries. 

These, in turn, offer us the prospect of  peering through 

yet another lens: envisaging how the Wear will change 

and evolve into the future. At a more practical level, 

lenses of  different powers are necessary if  we are to get 

to grips with the full range of  organisms present in the 

Wear: you might just see invertebrate larvae on the sides 

of  submerged stones with the naked eye but a 

magnifying glass or low power microscope will reveal 

much more detail. These beasts, in turn, rely upon much 

smaller organisms for their sustenance and, to see these, 

we’ll need to use a high-power microscope.   

The individual character of  each of  the rivers in 

north-east England is formed from the relative 

proportions of  sandstone, limestone and, to a lesser 

extent, Whin Sill. The Wear has less of  the hard Whin 

Sill than, for example, the Tees and this translates into 

fewer waterfalls which, in turn, are barriers to upward 

migration of  salmonids. The igneous activity towards 

the end of  the Carboniferous period which created the 

Whin Sill also led to the intrusion of  metalliferous ores 

into the limestone. This, in turn, lured miners to explore 

the hills. Undisturbed, the veins of  lead and other metals 

may have had a very localised impact in a few places; 

however, the warrens of  adits and shafts, along with the 

heaps of  extracted material, create far more 

opportunities for water draining through the rocks to be 

contaminated. 
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Water chemistry 

The geology of  the northern Pennines creates both the 

physical environment of  the river, with relatively steep 

gradients, leading to fast-flowing water running over 

numerous riffles, as well as influencing the chemistry of  

the water. Together, these create the habitat within 

which the ecology of  the river thrives. The alternating 

beds of  limestone and sandstone mean that, apart from 

the upper reaches of  a few tributaries which arise on 

blanket bog, the water nearly always has a neutral or 

slightly alkaline pH and there are enough dissolved ions 

to ensure that it is well-buffered against pH fluctuations 

(buffering capacity is, confusingly, termed ‘alkalinity’). 

High alkalinity is associated with tributaries such as 

Middlehope Burn where there is a large amount of  

exposed Great Limestone. Phosphorus and nitrogen are 

the two minerals that are most important as nutrients for 

the algae and plants living in the river but concentrations 

of  the former throughout the upper part of  the river and 

its tributaries are mostly too low to be detected by the 

Environment Agency’s routine monitoring. These values 

may be misleading, as not all the phosphorus available 

to plants is detected by this monitoring but, by the 

standards of  much of  the UK, the upper Wear has very 

low concentrations of  this nutrient. Most dissolved 

nitrogen will be present as nitrate and this does show a 

gradual increase with distance downstream (probably 

reflecting run-off  from agriculture); however, 

concentrations are also too low to be of  major concern. 

Metals tend to be less toxic in hard, rather than soft, 

water, so the extent to which a dissolved concentration 

converts into a toxic effect will also vary depending on 

the extent of  the limestone upstream of  any site. 
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Although Weardale is known primarily as a lead 

mining area, the most important heavy metal in the 

water of  the Wear and tributaries is zinc. This is because 

zinc, present in the veins as a ‘gangue’ mineral (see 

chapter 3) is more soluble than lead and, therefore, more 

able to interact with the physiology of  the organisms 

present in the river. Cadmium is also an important 

contaminant, but concentrations are much lower. Metal 

concentrations are highest in the upper reaches of  the 

river, and in tributaries draining into the upper reaches. 

Water draining through the adits of  abandoned mines 
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(Zn) and f.) filtrable lead (Pb). The dashed line shows the routine detection limit for phosphorus. Sites are 
ordered from upstream to downstream for the main river and then for order in which the tributaries join the 
river. Graph © Martyn Kelly.



pass over exposed metalliferous veins whilst surface 

water percolating through spoil heaps and contaminated 

land associated with abandoned mines also transfers 

toxic metals into the river. However, by the time the river 

reaches Frosterley, concentrations are much lower due 

to dilution from other sources and the character of  the 

river is less shaped by the mining legacy. 

Algae and plants 
We think of  ecosystems as being driven by the sun’s 

energy. The plants use this energy to convert carbon 

dioxide and water first into simple sugars and later into 

the whole range of  components that they need to 

function. The plants, in turn, provide the food for the 

animals that move through the system. With that 

template in mind, we now need to consider the plant 

life of  the River Wear, and how that sustains the aquatic 

ecosystem. However, by contrast with the terrestrial 

ecosystems in the Dale, a cursory glance into the river 

may not reveal many obvious ‘plants’ at all. The rocky 

substratum and the harsh flow regime, with its periodic 

scouring spates, makes this a tough habitat for most 

plants to make their home and that, in turn, raises 

questions about where the energy that drives the aquatic 

ecosystem comes from. There are two answers, one of  

which requires us to explore realms that are not visible 

with the naked eye whilst the other which may seem 

counter-intuitive to the casual natural historian.    

If  you go down to the water’s edge and, if  it is safe 

to do so, take a few steps into the shallow margins, you 

will notice that the rocks on which you are trying to 

walk are very slippery. If  you pick one of  these up and 

run a finger across the surface you will feel a slimy layer.  

This is most obvious in the late winter and spring but it 
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should be discernible all year through. If  we now scrape 

the blade of  a penknife across this slime, put a small 

piece on a microscope slide along with a drop of  water 

and then examine it, a new world will start to emerge.   

In particular, watch out for tiny, symmetrical cells, often 

with a yellow-brown colour reminiscent of  the kelps 

and wracks you see at the coast. These are microscopic 

algae called ‘diatoms’ and any sample from the upper 

parts of  the River Wear is likely to contain large 

numbers and a range of  different forms. These, along 

with bacteria that also live on the stones, are responsible 

for making the slime that you were slipping about on 

and, also, are a major food supply for the invertebrates 

that live on the river bed.    

The diatoms are an extremely diverse group, with 

over 2,500 species recorded from UK freshwaters, and 

over 220 recorded from the River Wear alone. Different 

species can be recognised by the shape of  the 

characteristic silica cell wall, and by the ornamentation 

on the surface of  this, which is extremely beautiful 

when observed at high magnification. The most 

common forms in Weardale, both main river and 

tributaries, belong to the genus Achnanthidium, but other 

common genera include Encyonema, Reimeria, 

Fragilaria, Gomphonema and Cocconeis. Several of  these 

also thrive in the tributary streams associated with lead 

mining where some, the genus Fragilaria in particular, 

can have characteristically twisted outlines. 

In winter and early spring this algae-rich layer (the 

‘biofilm’) can be several millimetres thick, with diatoms 

as the most abundant group of  algae. In late winter and 

early spring, the bed of  the river can turn bright green 

due to filamentous algae such as Ulothrix zonata, 

Stigeoclonium tenue and Draparnaldia glomerata. If  you 

190

Distorted outline of the 
diatom Fragilaria tenera 
from Eudon Beck 
downstream from a disused 
lead mine. Scale bar: 10 
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are prepared to plunge your hands into the cold 

water at this time of  year, you may also find 

prolific growths of  the wiry filaments of  a 

Rhodophyta (red alga) Lemanea fluviatilis. The 

Rhodophyta are an important group of  seaweeds 

and L. fluviatilis is one of  a relatively small number 

that are found in freshwaters. It is also, 

confusingly, not red in colour. A few of  its 

freshwater relatives are bright red but L. fluviatilis 
is a dull olive-green colour.    

During summer, the biofilm is much thinner, largely 

due to grazing by invertebrate larvae and nymphs. 

Diatoms are still usually the most abundant group but 

filamentous cyanobacteria (blue-green algae) become 

more common and green algae can be found too. 

During the prolonged period of  low flow in 2018, the 

biofilm was dominated by green algae including, 

unusually, a large number of  desmids, a group more 

associated with the boggy pools of  the high Pennines 

than the main river. Because we know far less about the 

algae, compared with other plants and animals, we have 

to be prepared to be surprised. In this case, it was 

species thriving far from their usual habitats. In Eudon 

Beck, which flows through Hamsterley Forest, the 

surprise was of  a different kind: a species of  Fragilaria 
never before recorded. F. heatherae has subsequently 

been recorded in other locations, as far afield as Italy 

(Kahlert et al, 2019). 

Larger and more stable boulders may also host 

aquatic bryophytes – principally Fontinalis antipyretica 
and Platyhypnidium (formerly Rhynchostegium) riparioides 
though several other species can also be found fully-

submerged in the river. Apart from these, true aquatic 

plants are rare in the upper part of  the Wear, becoming 
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more prolific in the middle and 

lower stretches where the current 

velocity is more forgiving and the 

substratum offers more 

opportunities for roots to penetrate.   

One of  the most striking 

changes in the ecology of  the River 

Wear in recent years has been the 

gradual increase in abundance of  

the green filamentous alga 

Cladophora glomerata. This is an alga often regarded as 

an indicator of  enriched conditions and, whilst it was 

recorded in surveys as far back as 1966 (Whitton & 

Buckmaster, 1970), the number of  records had 

increased in 1986 (Birch et al., 1988) and, in 1996 it was 

recorded throughout the upper river (Whitton et al., 
1998). The filaments in the upper river rarely form the 

conspicuous wefts that can be found further 

downstream and their abundance may also depend 

upon short-term hydrological fluctuations: the 2018 

drought, again, being responsible for relatively extensive 

growths in the margins much further upstream than is 

normally the case. Such proliferation is in contrast to 

the low concentrations of  phosphorus that are reported 

but, as mentioned above, routine Environment Agency 

measurements of  phosphorus are rudimentary. On a 

more positive note, Cladophora glomerata is relatively 

insensitive to heavy metal enrichment so its existence 

throughout the zone most affected by mining suggests 

that the metals are having relatively little impact on the 

algae and plants of  the main river. Analysis of  the 

diatom assemblages also indicates that the upper part 

of  the river is in a relatively healthy state, ecologically 

(Kelly, 2002).    
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An ecologist is not just interested in the diversity of  

organisms for their own sake. From a purely functional 

point of  view the algae and plants are the organisms 

that convert the sun’s energy into a form that animals 

can use. A river such as the Wear, supporting a healthy 

fishery, needs an extensive supply of  invertebrates as a 

food resource and these, in turn, will depend upon 

plants to meet their own needs. If  we were to calculate 

the calorific value of  the algae and plants and compare 

this with the amount required to sustain the fishery we 

would, almost certainly, notice a big deficit. This 

paradox is resolved when we realise that many of  the 

invertebrates in the river do not rely directly upon the 

algae and plants that live in their particular stretch of  
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2019. a. Closterium cf. 
acerosum; b. Closterium cf. 
moniliferum; c. Cosmarium 
cf. botrysis; d. Closterium cf. 
ehrenbergii; e. Coelastrum 
microporum; f. Pediastrum 
boryanum. Scale bar: 50 
micrometres (= 1/20th of a 
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the river. Many, instead, rely directly or indirectly on 

fragments of  plants that are washed into the river from 

terrestrial habitats. The River Wear is, in effect, an 

extremely dilute compost heap, recycling energy 

trapped in dead and decaying vegetation. Some 

invertebrates do feed directly on the algae, and both 

algae and other plants play an important role in 

replenishing oxygen that the bugs that are involved in 

this recycling activity take out of  the water. But a 

healthy river can never be considered independent from 

its catchment.   

Invertebrates 

If  we travelled far enough into the past, we would 

expect the upper ‘low order’ tributaries that feed the 

Wear to have been shaded by trees. Falling leaves would 

have provided the bulk of  these plant fragments 

mentioned in the previous section – ecologists refer to 

these as ‘coarse particulate organic matter’ or CPOM 

which, in turn, would have fuelled the riverine 

ecosystem. However, the present state of  many of  these 

tributaries no longer fits this classic model. Lead mining 

has left its mark on the landscape, toxic soils and run-

off  denuding the banks of  much vegetation, limiting the 

input of  CPOM. Dissolved and particulate metals, 

draining into the streams from these locations also 

create an environment inhospitable to many 

invertebrate species. As a result, there are fewer types 

of  invertebrate and also fewer individuals of  each type 

in the metal impacted streams. Those species that thrive 

tend to be able to exploit whatever resources are 

available (termed ‘trophic generalists’). These often 

subsist on organic detritus (material already partially 
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broken down by other organisms – ecologists refer to 

this as ‘fine particulate organic matter’ or FPOM) rather 

than directly on algae.  

If  we hunt amongst the stones on the bed of  

moorland streams such as Killhope Burn, Middlehope 

Burn and the upper reaches of  Rookhope Burn we find 

a high proportion of  ‘shredders’ – invertebrates which 

feed on autumn-shed leaves and bankside plant detritus 

that has entered the channel. This continues the process 

of  decomposition that began with microbes colonising 

the surfaces of  the dead plant material and breaking 

down the tougher compounds which has the effect of  

making the plant matter more palatable to the 

invertebrates. Freshwater shrimps such as Gammarus 
which would normally perform this role are sensitive to 

heavy metals so are absent or present only in very low 

numbers, so this role is performed by metal-tolerant 

stoneflies such as Amphinemura sulcicollis and 

Protonemura meyeri (Early Brown) and Leuctra spp. 

(needle flies). Due to feeding and digestive inefficiencies 

some of  this material moves downstream as FPOM, 

which then becomes available to a wider range of  

invertebrates further downstream.  

However, scavenging detritous is not the only way 

that invertebrates obtain the energy that they need in 

our streams. The most numerous organisms in the sites 

listed on p197 tend to be larvae of  the ubiquitous 

mayfly Baetis rhodani (Large Dark Olive) – the only 

British mayfly to be found on the wing all year. This is 

a generalist feeder which collects FPOM but also 

scrapes up algae as it crawls over and between stones 

and vegetation. This is the most abundant species in 

spring and sometimes in autumn too. The mayfly 

Rhithrogena semicolorata (Olive Upright) is also abundant 
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and feeds predominantly by scraping algae from the 

substrata. These two species are often frequent even at 

metal-polluted sites, indicating that both detritivory and 

herbivory are important energy pathways in these 

tributaries. 

As we travel down these tributaries towards the 

confluence with the River Wear, habitat heterogeneity 

increases, creating opportunities for a greater range of  

species. There are also sources of  nutrients and probable 

minor dilution or precipitation of  the dissolved metals. 

Middlehope Burn flows through woodland as it 

approaches its confluence with the Wear at Westgate. 

This, plus a drop in zinc concentrations,  results in a 

more diverse stonefly community including Dinocras 
cephalotes, a large predatory species which can be 

relatively abundant. It takes three years to complete its 

life cycle from egg to adult emergence whereas most 

stoneflies need only a single year. The catchment of  

Rookhope Burn below Rookhope village is also well 

wooded, providing a source of  CPOM for the shredders. 

Lower dissolved zinc levels and slightly more nutrients 

than the two other tributaries mentioned has led to both 

a relatively high ASPT and Ntaxa score. Generally there 

are richer and more diverse assemblages of  stonefly 

nymphs (the shredder A. sulcicollis utilising the woodland 

inputs is dominant) and caddis fly larvae (the collector-

filterer family Hydropsychidae are dominant) 

assemblages than the upstream burns and even the River 

Wear site at Daddry Shield. 

At Daddry Shield, situated just upstream of Westgate 

and the confluence with Middlehope Burn, the dissolved 

metal concentrations are still a noticeable concern but 

are diluted sufficiently to show a slight improvement in 
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The Environment Agency assesses the condition of streams in terms of the diversity and types of 
invertebrates present. The upper graph shows the number of taxa (mostly families) found in the Wear and 
three tributaries mentioned in the text, whilst the lower graph shows ‘average score per taxon’ (ASPT), which 
shows the overall sensitivity of the community to pollution. In theory, a river with little organic (i.e. sewage) 
pollution will have a high ASPT score, one with substantial organic pollution will have a low ASPT score. Data 
from Environment Agency (on Open Gov licence). Graph © Martyn Kelly.



species richness compared with Killhope Burn. There is 

also a slight increase in nutrient concentrations. B. rhodani 
and R. semicolorata still dominate the community 

although blackflies (Family: Simuliidae) are frequently 

abundant in samples on the Wear at both Daddry Shield 

and downstream at Wolsingham, and are sometimes as 

abundant as the mayflies. These insect larvae attach to 

stable substrates via a pad of silk strands from tiny hooks 

around their posterior end, and use comb-like head fans 

to capture food from the water. They require clean 

substrates for attachment and so are not abundant where 

algae are profligate. The increase in cover of  the alga 

Cladophora glomerata has already been noted, so the 

abundance of blackfly at Daddry Shield tells us that there 

is still plenty of suitable algae-free habitat here. The lower 

ASPT than is usually found in metal-contaminated 

waters indicates the presence of  those softer-bodied taxa 

(such as worms and non-biting midges – Chironomidae) 

which are often associated with eutrophication. 

However, most of  these are sensitive to metals, so are 

usually absent, apart from a few tolerant species and 

these only in very low numbers. Taxa which are 

conspicuous by their absence include  the metal-sensitive 

mayfly Caenis rivulorum (Angler’s Curse), and shrimp 

Gammarus pulex (occasionally a single specimen is found 

in samples) and, with reduced abundance the cased 

caddis fly Lepidostoma hirtum (Small Silver Sedge) and 

mayfly Baetis muticus (Iron Blue). The riffle beetles Elmis 
aenea and Limnius volckmari should be present in good 

numbers in oxygen-rich riffles of  this type of  stream but 

were much less abundant than expected. These are 

specialist collector-gatherers of  detritus which can also 

scrape algae from the substratum when necessary, thus 

taking advantage of  both these energy pathways. Metal 
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toxicity is, again, likely to be responsible and results in a 

simplified food web.  

The larvae of  non-biting midges (Chironomidae) are 

small, mainly generalist feeders that would be expected 

to be found in high abundance at all of  the mentioned 

sites; however, it is only at Waskerley Beck close to the 

confluence with the Wear at Wolsingham that they 

consistently occur as expected. This site has very 

different pressures to the upstream Weardale sites.  The 

high number of  taxa combined with a relatively low 

ASPT reflects the fact that metal pollution is not an 

issue here as Waskerley Reservoir collects much of  the 

drainage from  heather moorland. The EA is currently 

attempting to establish an appropriate compensatory 

flow regime. The regulated flows associated with 

impoundments are known to affect invertebrate 

communities through either changes to species 

composition or overall abundance. Sometimes there is 

enhanced growth of  algae, as well as deposited silt 

immediately downstream and this appears to be the 

case in Waskerley Beck. Samples collected a few 

hundred metres downstream from the dam reflect these 

conditions, with reduced abundances and a high 

proportion of  species that make use of  pools and the 

margins of  rivers (eg. the caddis flies Mystacides 
longicornis – Grouse Wing – a detritivore, and Anabolia 
nervosa –Brown Sedge – a shredder), as well as detritus 

gathering mayflies Caenis rivulorum (Angler’s Curse) and 

Paraleptophlebia sp. The beck then flows into Tunstall 

Reservoir, whose catchment includes some improved  

pasture. However, downstream from this second 

reservoir the beck runs predominately through 

woodland. Unsurprisingly with this abundant source of  

organic matter input, samples taken here are dominated 
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Caperer Caddis Fly (Halesus 
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by shredders such as the stoneflies A. sulcicollis, Leuctra 
inermis and the shrimp Gammarus pulex, as well as 

scrapers R. semicolorata and Ecdyonurus torrentis (Large 

Brook Dun) in the Heptageniidae mayfly family and 

collector-gatherers B. rhodani, L. volckmari (a riffle 

beetle) and Sericostoma personatum (the caddis fly 

Welshman’s Button). There is a general downstream 

increase in species and, as mentioned earlier, samples 

taken from near Wolsingham have a much greater 

proportion of  collector-gatherers (especially non-biting 

midges), although the taxa mentioned above are still 

dominant. Higher nitrate loadings compared with the 

other tributaries we’ve discussed explains the presence 

of  a greater number of  taxa that can tolerate more 

eutrophic conditions. These include snails, true worms, 

water hog-louse and flatworms – although the 

abundance of  shrimps indicates that conditions are still 

not too nutrient-rich. Caddis flies become notably more 

diverse too: the collector-filterer family Hydropsychidae 

(collectively known as Grey Flags or Marbled Sedges) 

construct tubular, wide-mouth nets between stems of  

moss on top of  stones, or in gaps between stones to 

intercept detritus from the water. Common species that  

take advantage of  different micro-habitats are 

Hydropsyche pellucidula (a main river species that prefers 

slower flow), H. instabilis (usually restricted to tributaries 

or headwaters) and H. siltalai (strictly rheophilic, found 

wherever water flow is fast enough); and the free-

roaming predatory Rhyacophila dorsalis (Sand Fly), 

crawling over the substrate in search of  the abundant 

midge and blackfly larvae or waiting in ambush for 

larvae of  Baetis mayflies.  

By the time it reaches Wolsingham, the main river is 

wider, so there is less direct input of  leaves and other 
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CPOM and more sunlight to boost the growth of  algae.  

Samples from here have both a high Ntaxa and ASPT 

indicating that, although metal pollution is still evident, 

the river has effectively ameliorated its impact on the 

invertebrate biota, mostly through dilution. This site is 

again dominated by either detritus gathering B.rhodani or 

algal scraping R. semicolorata along with detritus filtering 

blackfly larvae. However, the invertebrate community is 

much more species rich and this is reflected by the 

diversity of  feeding groups present. Metal-sensitive taxa 

such as the specialist detritivore mayfly Caenis rivulorum, 

a full range of  riffle beetles, worms, molluscs and the fly 

families mentioned earlier are all now present (albeit not 

always in expected abundance) – although the freshwater 

shrimp G. pulex is still absent.  

We’ve seen how the macro-invertebrate community 

at each site reflects the prevalent physico-chemical 

conditions along with food type and quantity. The 

energy and nutrients that enter the upper tributaries as a 

leaf  may subsequently be recycled through several 

different organisms as they make their way down stream 

(technically, the downstream momentum of  the water 

means that energy and nutrients ‘spiral’ rather than 

‘cycle’). As we move downstream, we see a shift in 

dominance from shredders of  CPOM to a greater 

proportion of  collector-gatherers of  FPOM, as the 

inputs from upstream are processed along the course of  

a stream or river. Collector-filterers also play an 

important role in processing detritus in the water 

column. Scrapers of  algae and diatoms attached to the 

substrate are present across all the physico-chemical 

conditions we’ve observed from metal-rich (albeit in 

lower numbers) to nutrient-rich (where they are more  
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abundant). Sometimes in disturbed ecosystems 

predatory invertebrates can be more abundant than 

usual (possibly due to less competition from fish), 

however this is not the case at our Weardale sites, 

although the following tend to be present: large stonefly 

larvae, net-spinning and free-roaming caddis larvae, 

diving beetles (mainly at downstream sites on Waskerley 

Beck and on the Wear at Wolsingham) and various fly 

larvae – all keeping the system in an active balance. 

Fish 

The invertebrates form the principal food source for the 

next trophic level, the fish, and it could be argued that 

the ‘apex predator’ in the Wear food chain are the anglers 

who pursue these fish. Certainly, the widespread interest 

in recreational fishing has provided us with much longer 

records of  the fish in the Wear than we have for the other 

organisms that we’ve considered. In 1904, for example, 

Augustus Grimble in his book, The Salmon and Sea Trout 
Rivers of  England and Wales (Vol.II), was dismissive of  the 

Wear as a fishery stating, “As this is one of  the salmon 

rivers that have been ruined by pollution, there is nothing 

to be said about its angling.”  Grimble refers to two or 

three salmon captured by rod and line in the main river 

in 1903 suggesting that due to it being a very wet year 

pollution impacts were less severe. 

The coastal net fishery was still relatively productive, 

however, peaking in 1894 with 3,750 salmon and 4,500 

sea trout landed. Quite remarkably, there was quite an 

active poaching fraternity alongside the net fishery, 

with 27 poaching convictions in 1902. 

The District River Boards, formed in 1880 started to 

demand improvements in water quality, but it wasn’t until 

the formation of  River Boards in 1948 and River 
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Authorities in 1965 that these started to occur. When 

pollution of the estuary was finally abated in the 1980s it 

resulted in the rapid increase in rod catch of both salmon 

and sea trout frequenting Weardale. The Environment 

Agency continues to ensure that water quality throughout 

the Wear catchment and particularly the pristine waters 

of Weardale remains high to support the rich biodiversity 

it supports. Ironically, with the lengths of  rivers and 

streams with good water quality at an all-time high there 

has been a recent down-turn in the number of salmon and 

sea trout caught in Weardale. Evidence suggests this is 

due to complex factors related to climate change, 

including warmer sea surface temperatures restricting 

feeding, lower sea survival and increasing river 

temperatures affecting egg and parr production. 

The River Wear is largely a natural river system, with 

fish species distribution largely following the classic 

river zonation descriptions of  Huet (1949) with species 

grouped into Trout, Grayling, Barbel and Bream Zones 

from the headwaters to the tidal limit. All zones 

typically overlap as habitat and river gradient changes. 

The river and tributaries of  Weardale are almost 

exclusively classed within the Trout Zone, although the 

Grayling Zone just starts to appear around the Bedburn 

Beck confluence. As a result of  this native Brown Trout 

dominate the upper catchment from the extreme 

headwaters and tributaries to Cowshill Waterfall, the 

natural barrier to migratory fish. Salmon, Sea Trout, 

the migratory form of  Brown Trout, and Eel are present 

below Cowshill and throughout the river system to the 

sea. 

Minor fish species, typically associated with the Trout 

Zone, such as Bullhead, Minnow and Stoneloach are 
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absent above Cowshill Waterfall, unlike their 

counterparts above High Force in Teesdale. The reason 

for this is unclear. They may never have re-colonised post 

glaciation or perhaps the extensive lead mining and 

associated pollution made them extinct and unable to 

recolonise from downstream. That however does not 

explain why brown trout still exist in the main river and 

tributaries above the falls and minor fish do not, so we’ll 

leave the reader to speculate as to possible mechanisms 

and scenarios leading to this anomalous fish distribution. 

Stoneloach occur at Wearhead, less than a kilometre 

from Cowshill waterfall and are found extensively 

throughout the Wear and tributaries to the tidal limit.  

Bullhead are evident from Stanhope, but Minnow do 

not appear in any significant number until Wolsingham 

from where they are common throughout the river and 

tributaries to the tidal limit.  

The three main potable water supply reservoirs in 

Weardale, Waskerley, Tunstall and Burnhope all 

contain native Brown Trout that drop in from the feeder 
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streams, but Waskerley and Tunstall are also popular 

recreational trout fisheries and they are stocked 

annually with Rainbow Trout.  

The Grayling and Barbel Zones largely overlap on 

the Wear which favours those species whose habitat 

requires shallow, fast flowing sections and deeper pools.  

This is typically the cobble-gravel rich reaches of  the 

river as all these species require gravel spawning sites.  

Grayling occur from just below Wolsingham to 

Durham, with some occasionally found as far down as 

the tidal limit. Coarse species such as Barbel, Chub and 

Dace and Gudgeon start to become more prevalent 

downstream from Bedburn to the tidal limit. 

The River Wear is also home to all three UK native 

lamprey species, Sea Lamprey can typically travel great 

distances up river to find optimal gravel spawning and 

they may have been frequent visitors to Weardale. So 

too the migratory River Lamprey, but the weirs 

significantly restrict their distribution to the lower Wear.  

The only lamprey currently found in Weardale is the 

non-migratory form, the Brook lamprey (Lampetra 
planeri), which is found in the main river and tributaries 

in lower Weardale. The lamprey have a fascinating life 

history, once hatched they grow into blind, worm-like 

filter-feeding creatures that live in underwater burrows. 

After about three years in this stage they transform into 

a pre-adult form called a transformer.  River and sea 

lamprey transformers head off  to sea to feed and grow, 

parasitising fish and sharks. They feed by rasping away 

flesh, feasting on the blood and tissue of  their host. 

They return one to two years later to freshwater to 

spawn. Brook Lamprey develop into adults in spring, 

when they spawn during April and May. The lamprey 

are semelparous, dying after spawning. 
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Concluding comments 

The graph on p204 showing salmon and sea trout 

catches tells a bigger story, largely positive, about the 

state of  the Wear over the past seven decades. It also 

highlights how the condition of  the Wear and its 

tributaries depends upon circumstances far beyond the 

valley itself. The upturn in salmon and sea trout 

numbers, for example, reflects improvements in water 

quality in the estuary and lower river, themselves linked 

to political decisions made in London (the creation of  

a strong regulator, the National Rivers Authority, 

precursor to the Environment Agency, in 1989) and 

Brussels (the Urban Wastewater Treatment Directive in 

particular, in 1991) whilst the more recent downturn in 

salmon and sea trout numbers has been attributed to 

warming of  the spawning grounds (Jonsson & Jonsson, 

2009; Todd et al, 2008).   

The future of  the Wear and its tributaries, then, 

depends on the interplay between local actions and 

drivers that are beyond the immediate control of  

County Durham’s residents. Many positive activities 

are already underway, such as improvements to fish 

passage to enable migratory fish to overcome manmade 

barriers, and passive treatment of  mine drainage at 

Cambokeels mine between Eastgate and Westgate.  

However, in several other respects, the future is less 

certain. Two significant factors stand out: Brexit and 

climate change. In neither case are the implications 

clear. Few conservationists, for example, will mourn the 

passing of  the Common Agricultural Policy, for 

example, but its replacement, the Environmental Land 

Management Scheme (ELMS), though promising 

much is, as yet, untested. Other aspects of  European 

206



legislation, such as the Water Framework Directive, 

have been transposed into UK statutes for the 

immediate future but will, over time, be modified.  

Again, the implications for the Wear and its tributaries 

are impossible to predict.  

Climate change manifests itself  in many different 

ways. The possible implications for salmonids have 

already been mentioned but other likely consequences 

are, paradoxically, a greater risk of  both flooding and 

drought. Wear Rivers Trust and the Environment 

Agency are working together to alleviate the former, via 

Natural Flood Management schemes in several of  the 

sub-catchments of  the upper river. The idea behind these 

is to work with natural processes in the landscape to slow 

river flows and thereby reduce flood risk further 

downstream. The summer of  2018, by contrast, saw the 

opposite situation, with a long period of  warm weather 

and no rainfall. With less water available to dilute sewage 

inputs and ample sunshine, blanket weed (Cladophora 
glomerata) was prolific higher up the river than usual. 

Warm water has other consequences too and one simple 

solution is to plant more trees along the margins. As the 

earlier section on invertebrates made clear, this should 

have other benefits for the ecology of  the river too. 

There is, in other words, no room for complacency 

when considering the future of  the Wear. The upper 

tributaries, still affected by the mining legacy, show the 

devastating impact of  humans on aquatic resources in 

Weardale whilst the recovery of  salmonid populations 

shows that improvements can take place, so long as 

regulators are given strong powers. Looking ahead the 

Wear and its tributaries face major challenges but there 

is also evidence of  beneficial actions to address some 

of  these. There is no such thing as a truly natural river 
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in northern England anymore but there is, now, a much 

better idea of  what a natural river should look like, as 

well as grassroots willingness to nudge rivers such as the 

Wear in the right direction.   

Further information 

Binomial names (common and scientific) for all species 
mentioned in this chapter are listed online at 
livinguplands.com 
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