
Overview and origins 

Much of Weardale’s landscape today is far from natural, 

shaped by a long history of  human intervention. Of the 

area around Stanhope, in 1880, William Morley 

Egglestone wrote, “We find along the margin of the river 

Wear excellent meadow land, on the brow of  the hills 

we have summer pasturage for cattle, and on the 

mountain tops extensive heather clad sheep-walks… 

There is some tillage land about Stanhope and westward 

to Eastgate, but the largest portion of  cultivated land is 

meadow.” He also noted that, “the valley was the great 

iron and lead mining field, and hunting ground of  the 

Bishops of  Durham and here were forests and forest 
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castles, deer and deer parks.” Though far less well 

known than the Arctic-Alpine assemblage found in 

Upper Teesdale, one river catchment to the south, Upper 

Weardale has plenty of  botanical interest of  its own, 

shaped by its unique history.  

Changes in the vegetation still further back in time 

can be seen by looking at the pollen record since the end 

of  the last ice age, some 10,000 years ago. Pollen grains 

have a thick, waterproof  coat of  the polymer 

sporopollenin, which gives them great longevity but also 

provides distinctive surface patterning, specific to 

particular genera or even species of  plants. Pine pollen, 

for example, is easily recognised by the two air-filled 

bladders which allow it to travel long distances on the 

wind. Pollen which falls onto damp ground can end up 

trapped in mosses such as Spaghnum. Under cold, wet 

conditions Sphagnum often fails to decompose and will 

eventually accumulate as peat, which will preserve at 

least some of the pollen grains within it. By coring down 

through layers of  peat in boggy areas and looking at the 

type of  pollen in slices taken at different depths, 

scientists can start to see how the vegetation of  a 

particular area has changed over time.  

Brian Roberts, Judy Turner and Pamela Ward from 

Durham University (Roberts et al., 1973) have looked at 

two small boggy areas on the margins of  occupied land 

in Weardale to get a picture of  how vegetation in the 

area has changed over the last 3,000 years, when peat 

started to accumulate as the climate cooled. Steward 

Shield Meadow lies in an exposed part of  the upper 

catchment of Stanhope Burn, which flows into the Wear 

from the north, whilst Bollihope Shield lies near 

Bollihope Burn, south of  the Wear. If  the vegetation is 
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divided into broad categories of  ‘trees, shrubs and 

herbs’, pollen cores from both sites show that the area 

was largely mixed deciduous woodland, with some pine 

trees, until around 2,100 years ago. Although Neolithic 

and Bronze age artefacts have been found in Weardale, 

including a hoard found in Heathery Burn Cave, just a 

mile or so south east of  Steward Shield, humans seem 

to have had limited impact on the vegetation until 

around 2,100 years ago, well into the Iron Age. The 

pollen diagram from Steward Shield suggests that, by 

the late Iron Age, these upland areas had largely been 

cleared of their Scots pine and, at that point, pollen from 

the daisy, heather, grass and plantain families became 

much more abundant at both sites. For over 1,000 years, 

the land was largely pasture or heath, with some possibly 

under cereal cultivation. A Roman altar from Bollihope 

records the bagging of  ‘a boar of  outstanding 

proportions’ suggesting ‘pig-sticking’ by army officers 

amidst the groves and open tracts of  the valley sides.  

There is documentary evidence in the Boldon Book 

of  1183 for farming communities at Wolsingham, 

Frosterley and Stanhope and it seems likely that these 

same farmers used more upland areas for pasture in the 

summer, before these eventually became more 

permanent settlements; the name ‘shield’, comes from 

the Middle English for ‘summer pasture’. The Bishops’ 

Master Forester’s accounts record the keeping of  both 

cattle and sheep, with horses, on large designated 

grazing areas linked to valley bottom settlements. 

Eventually, probably during the thirteenth century and 

as populations increased, locations such as Steward 

Shield and Bollihope Shield became upland islands of  

‘improved’ agricultural land, set in favourable spots 

away from the spreading arable fields and meadows 
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infilling the valley flanks (Roberts, 2008). At Catterick 

Moss, near Bollihope, the old field boundaries, ridges 

and furrows are still evident.  

Along the valley bottom and sides, land east of  

Eastgate was also gradually improved in the twelfth and 

thirteenth centuries, enclosing new farmland up the 

valley sides to create chains of  steadings still present 

today. These were set above the frost hollows, where 

cattle could readily walk uphill to graze but from where 

their dung, accumulated in byres during the winter 

months, could also be carried downslope on sledges to 

fertilise arable fields and meadows. However, by the 

early fourteenth century, upland areas were being left to 

revert to scrubby woodland during a period of  

agricultural depression. A general recession, reinforced 

by famine and plague, and cooler wetter climatic 

conditions, was further compounded in Weardale by 

attacks from Scottish armies in 1317 and 1327. Cattle 

were slaughtered and outlying farmsteads abandoned.   

Tree cover increased again as a result, though not to 

previous levels, before decreasing to current levels 

around 200 years ago.   

West of  Eastgate, upland areas of  Weardale were 

reserved for hunting by the Prince Bishops of  Durham 

and an enclosed deer park was created in the upper 

Dale in the late-fourteenth or early-fifteenth century.  

Although parts of  the forest were protected, rapid 

deforestation occurred throughout the fifteenth century 

as economic activity accelerated and timber was cut and 

used for smelting lead ore. By the mid-fifteenth century, 

the woodland resources of  upper Weardale were 

seriously depleted. As economic activity increased, so 

did the population and the number of  farms and small 
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homesteads on the edge of  the moorland. By the early-

nineteenth century, much of  the lower moorland was 

enclosed for use as pasture and cereal cultivation and 

new pine and spruce woodland was planted, giving a 

landscape similar to that we see today. You can still see 

ridges and furrows in abandoned fields in the upper part 

of  the dale around St John’s Chapel where optimistic 

farmers tried to grow barley and oats with rather 

limited success.   

The importance of  lead in Weardale is covered in 

chapters 1 and 3. The legacy of  mining remains today 

— waste heaps and contaminated land sparsely 

vegetated by a range of  specialist metallophyte plants 

which can tolerate, or even thrive on, high 

concentrations of  heavy metals such as zinc and lead.  

Notable botanical finds  

Some rare Lady’s Mantle species, such as the vulnerable 

and declining Starry Lady’s Mantle and endangered 

Velvet and Large-toothed Lady’s Mantles respectively, 

have an English population almost entirely located in 

County Durham. Clustered Lady’s Mantle is also 

vulnerable and declining. Dr Margaret Bradshaw MBE 

has done much work on this complex genus in Weardale 

and Teesdale. Starry Lady’s Mantle has been recorded 

on roadsides and in meadows in the upper Dale, from 

Wearhead to Wolsingham, around Tunstall reservoir 

and in Hamsterley Forest, though it has become much 

more scarce over the last 50 years. Clustered, Velvet and 

Large-toothed Lady’s Mantles are also declining in both 

valleys and mostly restricted to Teesdale now. The main 

population of  the latter was lost when Hamsterley 

village green was was ‘tidied’ over-enthusiastically.  
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Weardale is the northernmost extent of  the range for 

two nationally scarce ferns – Limestone Oak Fern and 

Rigid Buckler Fern. Both are associated with old mine 

workings: Limestone Oak Fern on an old mine wall 

near Swinhope and Rigid Buckler fern near old mine 

workings by Ireshope Burn.   

At the northern end of  Tunstall reservoir, there is a 

small marshy area where the nationally-scarce Thread 

Rush is found – Northumbrian Water has designated 

the marsh a private nature reserve to protect it. It is also 

found near Burnhope reservoir; a rare example of  a 

scarce species slowly spreading in the region. Marsh 

Speedwell, also found around both reservoirs, is sadly 

not faring so well.   

Pale Forget-me-not is another water-loving rarity 

found both in Teesdale and around Killhope, in fellside 

flushes, whilst base-rich flushes make Sallygrain Head, 

in the hills between upper Weardale and the South Tyne 

valley a good site for rare saxifrages such as Marsh 

Saxifrage and Mossy Saxifrage as well as the more 

common Starry Saxifrage and Yellow Saxifrage. 

Chickweed Willowherb is found in this area.  Nationally 

near-threatened Ivy-leaved Bellflower, which prefers 

damp acidic soils, is well established in Weardale, in the 

upper part of  Stanhope Burn and around Burnhope 

Burn. Bog Rosemary is also found, rarely, on Stanhope 

Common SSSI on wet peaty heathland. 

Both Common and Intermediate Wintergreen are 

amongst the less common species found in Hamsterley 

Forest, one of  the few areas where Intermediate 

Wintergreen occurs in England.  

From a conservation point of  view, the good news is 

that many species which are declining nationally, or at 

least in England, are finding refuge in the wet, infertile 
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upland soils of  Weardale and populations are relatively 

stable. Species include Hairy Rock-cress, Harebell, Star 

Sedge, Flea Sedge, Carline Thistle, Melancholy Thistle, 

Marsh Cinquefoil, Crosswort,Wood Cranesbill and 

Mountain Pansy. 

About 60 per cent of  the listed records in the County 

Durham Rare Plants Register are in SSSIs or NNRs, 

just over 20 per cent are in Local Wildlife Sites and just 

under 20 per cent are in sites with no designation. Being 

within a designated site is not the only important factor 

in conservation of  a rare species, but it certainly helps.  

Some rare species, such as the Lady’s mantles, are 

mostly found in undesignated sites and ploughing of  

meadows and close grazing of  pastures seems to be 

largely responsible for their recent decline. 

Grasslands in Weardale, especially lower down the 

valley around Auckland Park, host many of the brightly 

coloured Waxcap fungi (Hygrocybe spp.), such as 

Blackening Waxcap (H. conica), whose fruiting body 

develops as a bright orange cone and slowly blackens 

with age. Waxcaps grow in short-sward, nutrient-poor 

grassland and are seen as a good indicator of unimproved 

land. Like hay meadows, waxcap grasslands are declining 

as a result of modern agricultural practices so efforts are 

now being made to conserve this habitat and its fungal 

flora (Rotheroe et al., 1996). 

 

Flora and vegetation of upper ground  
Upland grazing lands and the moorland margins  
Fringing the majority of  the moorlands in Weardale, as 

elsewhere in the northern Pennines, are large semi-

improved grassland allotments and pastures leading 

upwards to extensive, unenclosed, rough grazing.  
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  Rush-pasture occurs in these less improved 

allotments, pastures and wetter intakes, where drainage 

is strongly impeded. This is characterised by an 

abundance of  Soft Rush or Sharp-flowered Rush. 

Yorkshire Fog is often the most common grass, with 

Creeping Bent sometimes common in the drier areas. 

Herbs include damp-loving Lesser Spearwort, Marsh 

Bedstraw and Cuckoo Flower. The sward is quite easily 

distinguishable. Prominent tussocks of  rushes are 

surrounded by generally species-poor, short grassy 

ground due to heavy grazing between the clumps of  

rushes. Festuca ovina – Agrostis capillaris – Gallium saxatile 
grassland, typical of  such areas, is found on the steeper, 

unenclosed slopes of  Weardale, recognised by its short, 

closed sward, sometimes rough and tussocky in nature. 

Coarse tussocks of  Mat Grass are found on poorer 

quality, ill-drained, impoverished acid upland soils.  

When a strong grazing pressure has eliminated heath 

species, Mat Grass can almost be present in 

monoculture (often being termed ‘white moor’, in 

contrast to the ‘purple’ moor dominated by heather).  

Grouse moor management acts as an economic 

driver for habitat management in upper Weardale and 

Heather is rotationally burned in spring or autumn 

(Muir burning) as part of  this. The rationale is that 
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areas of  more mature vegetation 

provide cover for the game birds 

whilst the new re-growth, stimulated 

by burning, is a more palatable food 

source. The effects of  this are clearly 

seen in the patchwork of  burned 

areas of  varying ages across the 

landscape.  

Burning initially results in a 

species-poor, tussocky grassland 

dominated by Wavy Hair Grass, 

with few herb species; often just scattered plants of  

Heath Bedstraw and Tormentil with the regenerating 

Heather. Grazing is, once again, important in 

maintaining this community.  

On shallow gradients with wetter soils and on the 

high plateaux above the Dale, Heath Rush becomes a 

dominant component of  the vegetation. It can often be 

seen from roadsides on the wet ground of  the moorland 

edges, where strong grazing pressure is being exerted, 

or grading into blanket bog, where species associated 

with bogs persist in small quantities.  

The moorlands 

Above the limit of  fields enclosed for grazing, you 

approach the moorlands that are such a striking feature 

of  the North Pennines around mid- and upper-

Weardale. Cooler temperatures at altitude combine 

with exposure to the prevailing westerly winds to reduce 

the length of  the growing season compared to lower in 

the valley. Bryophytes (mosses and liverworts) and 

lichens, which depend on external moisture in their 

environment, then become an increasingly important 
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component of  the vegetation. Some such species have, 

over millennia, played a key role in determining the 

dominant vegetation of  the Weardale uplands, the 

peatlands. Here the soil is largely organic, formed from 

the very slowly decaying remains of  mosses, mainly of  

the genus Sphagnum.  

These mosses have indeterminate growth — they just 

keep on growing slowly, accumulating peat at a rate of  

0.5 to 1 mm per year, under ideal growing conditions.  

The older plant parts become buried as the plant grows 

upwards from the tip, or capitulum, and are eventually 

compressed beneath the younger growth. Their decay is 

limited by the cold, often waterlogged and oxygen-poor 

ground conditions, as well as by the chemical 

composition of  these mosses. Sphagnum contains large 

amounts of  phenolic tannins, and a chemical with 

antiseptic properties, sphagnan, which prevents microbes 

and fungi from breaking down the plant matter. 

Sphagnum was often used as a field dressing, to pack the 

wounds of  casualties of  the wars of  the late-nineteenth 

and early-twentieth centuries. In addition, these plants 

encourage peat formation (paludification) by exchanging 

ions held on their surfaces with the environment, 

lowering the pH considerably to around pH 4.5. This 

limits the number of  species which can compete with 

them to a minimum and maintains the open habitat in 

which mosses thrive. The resulting partially decomposed, 

compressed organic medium is very low in both nutrient 

content and in hydraulic conductivity (hindering water 

flow downwards). This, in turn, maintains the wet or 

waterlogged surface the mosses need.  

Blanket Bog 

Blanket bog, a mantle of  peat greater than 40 cm deep, 
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is a specific type of  internationally-rare peatland. As the 

name suggests, blanket bogs cover the landscape, for 

example on the high ridges of  Burnhope Moor. The 

depth of  peat in blanket bogs isolates the vegetated bog 

surface from the mineral bedrock on which it initially 

formed starting approximately 8,000 years BP (before 

present) and allows the surface retention of  water. 

Development of  a wetter, colder climate in the North 

Pennines about 3,000 years ago (see section 1) first saw 

blanket bog replace existing forest. 

Blanket bogs are, by definition, entirely precipitation-

fed, or ombrotrophic, systems. They are nutrient-poor, 

as water has no opportunity to run over mineral soils 

and pick-up dissolved nutrients. Their low nutrient status 

is key in determining their species composition, with 

Sphagnum moss predominating. Sphagnum cuspidatum 

grows partially submerged in pools of  water on the bog 

surface whilst others such as S. capillifolium, S. fuscum 

and S. papillosum as densely packed hummocks, rising a 

little above the surface water-table. S. fallax grows as 

‘lawns’ on the bog surface.  

Common Cotton Grass competes with carpets of  

moss in the wettest parts, whilst Hare’s-tail Cotton Grass 

and Heather are found in slightly drier parts.  

Sometimes, there is also Purple Moor-grass, where peat 

growth is no longer active. Other notable species include 

Deergrass, Crowberry and Round-leaved Sundew. 

Blanket bog often now, in upper Weardale as elsewhere, 

occurs in a mosaic with other habitats such as upland 

heathland, acid grassland and flushes. Bogs in which 

peat is still accumulating through the growth and 

impeded decay of  Sphagnum and Cotton Grass are 

described as active. However, many bogs have been 

degraded through drainage and inappropriate 
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management and are no longer forming peat (Brodin, 

2001).   

Upland heath 

Heathland vegetation occurs widely on mineral soils 

and thinner peats than blanket bog. Heather is often the 

dominant plant visible at a distance, giving a purple hue 

to much of  the upland peatlands of  the area in late 

summer. With it are the occasional Bell Heather, 

Bilberry and Crowberry with an understorey of  

bryophytes and lichens, protected in the moister micro-

environments beneath the open heather canopy. Upland 

heath in Weardale is a key habitat for a range of  native 

birds, including raptors, reptiles such as Adders and a 

range of  amphibians.  

Heavy grazing of  such heath, especially by sheep, can 

lead to the suppression of  dwarf  shrubs and ultimately 

to its conversion to acid grassland. In the Wear valley 

locality there is about 8,000 ha (hectares) of  upland 

heath-acid grassland mosaic present. As mentioned 

earlier, Muir burning in spring or autumn is carried out 

to manage the land for grouse. This surface burn of  

vegetation is carried out during damper periods of  the 

year to try and avoid the loss of  surface peat layers, with 

their attendant moss and lichen cover (Brodin, 2001). 

However, the amount of  mature heather is reduced as a 

consequence, reducing the natural matrix of  diverse 

plant ages in ‘pristine’ upland heath. Little such 

unmanaged heath remains in the Weardale area.  

Upland flush vegetation 

Set within the different grass, heath and blanket-bog 

components of  this upland landscape, like a number of  

bright jewels, are flushes of  different vegetation 
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composition. They include soligenous mires (receiving 

water and nutrients from surface and/or groundwater 

sources, as well as from rainfall) and the Molinia 

grasslands and rush pastures mentioned earlier. The 

soil, which may be peaty or mineral, is waterlogged — 

the water table lies close to, or above, the surface for 

most of  the year. Waters here contain higher 

concentrations of  dissolved nutrients from passing 

through or over the bedrock. Acid flushes are generally 

species-poor but support a number of  species including, 

for example, Flat-Topped Bog Moss (Sphagnum fallax) 

that can tolerate higher nutrient concentrations in their 

growing medium. This species often forms a bright 

green carpet which, combined with the deep reds of  

other Sphagnum species, stands out from the more 

muted greens and browns of  the 

remainder of  the local landscape.  

Here too might be found an 

abundance of  Soft Rush and 

grasses such as Red Fescue, often 

with an understorey of  other 

mosses, including Hair Moss 

(Polytrichum commune). If  waters 

locally pass over/through base-

rich materials then a richer moss 

and liverwort flora can be seen, as 

well as some of  the rarer 

saxifrages mentioned in 

Section  2. Usually sheep graze 

this habitat, along with the 

surrounding grassland/heath. Generally, these flush 

habitats are too wet to be burned and so have remained 

relatively unmodified in the recent past. They remain 

important as a nesting habitat for waders as they 

119

Acid flush in upland, 
unenclosed grassland above 
St John’s Chapel, upper 
Weardale © Bob Baxter 



support a varied invertebrate fauna, feeding both adults 

and chicks.  

The uplands of a Weardale of the future? Peatland 
restoration 

The peatlands surrounding the Wear valley today are 

mostly in various states of  degradation, partly as a 

result of  historical local and national atmospheric 

pollution. Local smelting of  ores was followed by 

national use of  coal, oil and gas for power generation 

and by industry. Phytotoxic gases such as oxides of  

sulphur and nitrogen in the atmosphere and their 

solution products (sulphuric and nitric acids, sulphate 

and nitrate ions) in precipitation have led to loss of  the 

Sphagnum species vital for peat formation.  

Legislation and a move away from fossil fuel burning 

for power generation in recent years has reduced the 

deposition of  atmospheric pollutants but the degraded 

landscapes remain. There are some 9,000 ha of  bare 

peat today in the northern Pennines, with clear 

examples to be seen from the roads leading out north, 

south and west from the Weardale valley. The impact 

of  pollutants has been exacerbated by land 

management practices between the 1960s and mid-

1980s, when upland peat was drained wholesale, using 

drainage ditches or grips, to dry the surface for more 

productive sheep grazing. The North Pennine peatlands 

remain some of  the most heavily drained in Europe, 

with ditches visible as linear or herringbone features 

across the landscape above the Weardale valley. Drying 

of  the surface and subsequent erosion leads to extensive 

areas of  bare peat and ‘hagging’ — islands of  un-eroded 

peat in a complex network of  gullies. 

Pristine, intact, upland heath and blanket bog and the 
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peat-forming plant growth they support play a vital role 

in the management of  water supply and flood 

prevention, as well as in the sequestration of  carbon 

dioxide from the atmosphere through the process of  

photosynthesis and plant growth. This carbon can be 

locked in the peat for millennia, keeping carbon dioxide 

out of  the atmosphere for extended periods. 

Consequently, there is presently much interest in 

reversing drainage to promote the growth of  peat-

forming species and so promote carbon sequestration as 

part of  the UK mitigation response to climate change.  

Blocking grips to retain water encourages the silting 

up process and grips can become rapidly recolonised by 

Sphagnum and other plant species (RSPB). This can be 

done using ‘peat dams’ (plugs of  cut peat) to block the 

drain at intervals, using ‘solid dams’ of  wood or plastic, 

for long-term service especially in wider drains, or bales 

of  plant material such as heather and rushes. Each 

raises the water table to the surface once more and, in 

time, promotes further re-vegetation by, for example, 

Bog Asphodel, Cloudberry and Round-leaved Sundew. 

As well as sequestering carbon, the reinstatement of  wet 

flushes (see earlier) in this manner also boosts numbers 

of  invertebrates such as cranefly and chironomid larvae 
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which are food for both managed Red grouse and other 

upland birds. 

The North Pennines AONB Partnership’s Peatland 

Programme has run since 2006, aiming to restore 

damaged blanket bog, to raise understanding of  the 

issues and to promote both scientific research and best-

management practices. Early work focused on addressing 

the thousands of  kilometres of  drains (‘grips’) dug into 

the peat in the second half of the twentieth century; more 

recent efforts have focused on the slow process of 

revegetation of  bare peat, to stabilise it against further 

erosion and promote a fully vegetated growing peat 

surface once more. An example of  this restoration can 

be seen on Wolfcleugh Common, above Rookhope in the 

AONB Partnership’s collaboration with the landowner, 

Natural England and the Environment Agency, to restore 

extensive areas of  bare peat. Here coir rolls and stone 

dams have been used to slow down the flow of surface 

water over the bare peat. Steep sided erosion gullies have 

been reshaped to encourage revegetation, and seed-rich 

Heather brash has been harvested and spread over the 

bare peat. This helps protect it against further damage 

from wind, rain and frost and creates a hospitable 

environment for seeds to germinate. In addition, active 

regeneration is taking place by reintroducing Sphagnum 

moss. This is being done using clumps of moss (handfuls 

transplanted from healthy donor sites), plugs (nursery-

grown strands of  moss), pellets (spores of  moss coated 

in clay) and beads, gel or slime (fragments of  moss 

suspended in various substances to allow for easy 

spreading by hand or spray pump).  

Despite this work, a combination of  the direct impact 

of  changes to precipitation and temperature and the 
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indirect impacts of  changes in water management and 

drainage continue to pose a threat to these habitats, in 

Weardale and beyond. Peat uplands are particularly 

vulnerable to higher temperatures, changing 

precipitation patterns and wild fires associated with 

droughts and heat waves so more global mitigation 

measures are crucial for their future. 

A journey down the Wear 

To give a sense of  how the more lowland flora changes 

throughout the valley it makes sense to follow the river 

down from Killhope Lead Mining Centre to 

Wolsingham, with some diversions on the way.   

Killhope to Wearhead 
Killhope, though above the confluence where the river 

truly becomes the Wear, sits firmly at the upper end of 

the catchment at 480 m OD (above ordnance datum) and 

serves as a stark reminder of  how much humans have 

influenced the landscape hereabouts, with its mine 

entrances, hushes and piles of  spoil. These have a 

Calminarian flora of metal-tolerant plants such as Spring 

Sandwort, Mountain Pansy and Alpine Pennywort.   

Spring Sandwort and Alpine Pennywort are both 

metal hyperaccumulators; they take up and move heavy 

metals such as Zinc, Lead and Cadmium rapidly 

through the plant and sequester them where they do no 

damage, both in the relatively inert cell walls and by 

excreting them onto the surface of  the leaves through 

pores known as hydrathodes (Neumann et al, 1997).  

They do this by means of  enhanced levels of  metal 

transporter proteins in critical cell membranes. The 

leaves are shed when overloaded with metals. One 
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theory is that these high levels of  toxic metals deter 

grazing herbivores. Nationally, Spring Sandwort has 

‘Near Threatened’ status and County Durham has a 

significant proportion of  the national distribution.  

Mountain Pansy has an alternative strategy, making use 

of  arbuscular mycorrhizal fungi associated with their 

roots. These bind the metals and protect the roots from 

taking them up (Bothe & Slomka, 2017).  

There are many other patches of  Calaminarian 

grassland in Weardale — on ore washing floors by 

Middlehope Burn above Slitt Wood, by Bolt’s Burn at 

Rookhope and on the hillside between West and East 

Blackdene, for example.  

The hillside above Killhope was planted with 

conifers by the Forestry Commission in the twentieth 

century but, where those have been felled, they are now 

being replaced with native species such as Hawthorn.   

The open banks of  Killhope Burn itself  host an array 

of  damp-loving plants such as Marsh Thistle, Pale 

Forget-me-not, Northern Marsh-orchid and Water 

Avens. Out-crossing, bee-pollinated Water Avens 

hybridises freely with its inbreeding relative, Wood 

Avens, producing a wide range of  odd looking 

intermediate flowers (G. x intermedium) in so called 

‘hybrid swarms’ (Jordan et al., 2017). 

Above Wearhead, the burn wanders through more 

mining spoil heaps set in grassland rich in buttercups, 

Pignut and Wood Cranesbill.   

Wood Cranesbill is another plant with an unusual 

breeding system; populations can contain plants with 

both regular hermaphrodite flowers (as above) and 

female flowers. This is known as gynodioecy and is an 
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intermediate stage between hermaphrodite and fully 

dioecious plants, where the sexes are in separate plants.  

The flowers and stigmas on female plants are longer-

lived than on their hermaphrodite neighbours, giving 

them the reproductive advantage needed to keep both 

types in the same population (Elzinga & Varga, 2017).  

Wearhead to Westgate 
Downstream from Wearhead, where Burnhope Burn 

joins and the River Wear formally starts, is a stretch of  

riparian woodland characterised by Cow Parsley, 

aniseed-scented Sweet Cicely, Red Campion and more 

Pignut and Wood Cranesbill.   

Beyond that are a series of  species-rich upland hay 

meadows, full of  Yellow Rattle, Red Clover, Germander 

Speedwell, Meadow Cranesbill, Ox-eye Daisy, 

Eyebrights (Euphrasia spp., including Euphrasia arctica 

subsp. arctica) and Pignut, alongside the usual grasses, 

Common Daisy, Meadow Buttercup and Plantains.   

Upland hay meadows such as these, found scattered 

along the upper part of  the Wear valley particularly 

upstream of  Westgate, are nationally rare — the North 

Pennines is home to some 350 ha of  the 900 ha found 

in the UK as a whole. As a UK priority habitat for 

biodiversity and an Annex 1 habitat of  the European 

Union Habitats Directive, maintaining and enhancing 

them is important. Their value lies as much in their 

species richness (up to 30 species per square metre) as 

in the fact they are home to rare plants such as 

Globeflower and Starry Lady’s Mantle. 

Between May 2006 and October 2012, North 

Pennines AONB Partnership ran the Hay Time project 

to restore and enhance some of  these hay meadows, 
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previously damaged by agricultural improvement. 

Adding nutrients in the form of  fertilizers to soils, as 

well as herbicide use, reduces biodiversity by selectively 

enhancing the growth of  some vigorous plant species 

(often grasses). Other species, which can survive in 

harsher environments but may be slower growing and 

unable to take advantage of  higher nutrient levels, will 

not be able to compete.    

Restoration was carried out by spreading green hay 

from the most diverse meadows locally across 93 other 

fields; an area of 236 ha in total. Baseline and monitoring 

surveys showed that species richness (the total number 

of species found) increased in meadows where green hay 

had been spread and so did the presence of  ‘positive 

indicator’ species characteristic of  upland hay meadows; 

grasses such as Common Bent, Sweet Vernal-grass, 

Crested Dog’s Tail, Red Fescue and Yellow Oat-grass as 

well as herbs such as Pignut, Eyebright, Meadow 

Buttercup, Yellow Rattle and Red Clover. 

One of  the problems with a project with finite 

funding is sustainability, so the Hay Time project went 

on to provide landowners and farmers with advice on 

how to manage the restored meadows. Traditionally 

this has involved grazing livestock in the fields in spring 

and autumn — their dung and trampling provides a 

wide variety of  habitats in a small space. Without 

livestock, the meadow needs to be cut several times a 

year to prevent rank grasses dominating but should be 

left uncut between mid-May and August to allow flower 

seeds to ripen. When it is cut, the hay should be dried 

in the field so seeds fall to the ground, adding to the soil 

seed bank, but the cut vegetation should then be 

removed, to remove nutrients from the meadow.   
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Management like this is labour intensive, so much of  

the latter part of  the project involved working with 

farmers, local residents, young people and visitors to 

educate  them about the special qualities of  upland hay 

meadows and try to get them involved in looking after 

the habitat. The AONB Partnerhip’s successor to Hay 

Time, Plugging the Gaps Project trained volunteers from 

various groups, including schools, smallholdings and 

local organisations, to carry out conservation activities. 

The volunteers collected wildflower seeds from 

roadside verges and wildflower-rich meadows in 

summer 2017, focussing on declining species such as 

Wood Cranesbill, Globeflower, Melancholy Thistle, 

Lady’s-mantle and Great Burnet.  Volunteers were 

trained in seed sorting, storage and propagation and 

grew the collected seeds over winter in their own 

gardens before planting out the year-old plug plants into 

carefully chosen upland hay meadows and local 

community spaces in autumn 2018. The aim was to link 

together existing flower-rich sites to create an unbroken 

network. In summer 2018 a wildflower nursery was 

created on the old Allendale First School playing field, 

with the help of  local communities, to create a space 

for wildflower plug plants to be nurtured.  This 

continues to be run as a community project, led by 

volunteers and supported by an Allendale-based social 

enterprise, although the project ended in April 2019. 

Equally importantly, the Nectarworks project, run by the 

AONB Partnership between March 2013 and summer 

2017, focussed on the role which flower-rich banks, some 

within upland hay meadows, play in supporting 

pollinators. Surveys found large numbers of  hoverflies, 

beetles and bees associated with the banks, include rare 
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species such as the Moss Carder Bee (Bombus muscorum). 

Current concerns over plummeting invertebrate numbers 

mean that looking after these habitats is a more pressing 

concern than ever and maintaining species-rich grassland 

is a priority within the North Pennines AONB 

Management Plan for 2019-2024.   

Away from the River Wear itself, a series of  wooded 

valleys known as denes surround the tributaries running 

into the Wear from the north and many of  these have 

their own interesting floras. Deciduous woodland lines 

the lower sections of  Middlehope Burn which joins the 

Wear at Westgate, Rookhope Burn which joins at 

Eastgate, Stanhope Burn and Waskerley Beck, which 

flows into the Wear at Wolsingham.   

Slitt Wood 
Slitt Wood, along Middlehope Burn, is a mass of  

flowering Primrose, Common Dog Violet and Barren 

Strawberry in the spring, with plenty of  Ramsons, 

Wood Anemone, Dog’s Mercury and Opposite-leaved 

Golden Saxifrage too.  

However, the site is a SSSI largely because of  the 

Calaminarian grassland found around the remains of  

Low Slitt and Middlehope Shield mine workings and 

ore works. Spring Sandwort and Mountain Pansy 

flourish on the thin, metal-rich soils, as at Killhope.   

The area also has a rich lichen flora. Blackthorn trees 

near Middlehope Shield are blanketed in Usnea and 

Evernia, testament to the cleanliness of  the air nowadays 

— another big change since the heyday of  mining here, 

in the nineteenth century, when the smoke of  mineral 

line steam engines would have filled the valley. 

The lichens include some metallophytes associated 

128

Common Primrose                      
© Heather Kelly

Common Dog Violet                   
© Heather Kelly

Opposite-leaved Golden 
Saxifrage © Heather Kelly



with the Calaminarian grassland such as Peltigera 

species and rarities such as Dirina massiliensis sorediata 

(only the second modern record for County Durham).    

Wetland areas, once the site of  reservoirs for 

waterwheels used to crush metal ores and now 

sustained by mine drainage water, support abundant 

growth of  Watercress, Marsh Marigold, sedges and 

rushes. 

Rookhope Burn also flows through patches of  

deciduous woodland and semi-improved grassland with 

species such as Common Knapweed, Tormentil, 

Harebell and Devil’s-bit Scabious before it joins the 

Wear at Eastgate. Nationally scarce Shady Horsetail 

flourishes by the burn.  

Eastgate to Stanhope 
The Wear itself  between Eastgate and Stanhope passes 

through more open riparian woodland with Bird 

Cherry amidst the Alder and Hazel trees and a rich 

understorey of  herbs; Primrose, Red Campion, Cow 

Parsley, Bluebell, Crosswort, Water Avens, Goldilocks 

Buttercup, Cuckoopint, Wood Forget-me-not, Lady’s 

Mantle and more Wood Cranesbill.   

Red Campion, though very common, is an 

interesting, dioecious species with the sex of  individual 

plants determined by visibly different X and Y 

chromosomes, as in humans (Charlesworth, 2016).  

The theory goes that plants evolved distinctive sex 

chromosomes as a result of  two, separate mutations; the 

first creating female plants and the second male plants. 

This seems to have occurred many times in different 

species so some species have been dioecious for much 
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longer than others. Natural selection will only allow a 

mutation to spread in a population if  it confers some 

sort of  advantage. The suggestion is that a male-sterile 

(female) plant might benefit in a population which 

consists largely of  hermaphrodite plants because it will 

avoid the effects of  a reduced gene pool (inbreeding 

depression) which can follow from self-pollination and 

so will produce ‘fitter’ offspring than other individuals 

of  the species. In addition, reallocating resources from 

the production of  male parts to female parts may allow 

the plant to pour more resources into its offspring 

producing more, or larger, seeds. For a species to 

become fully dioecious it requires a second mutation to 

produce male only plants. In Red Campion these 

changes are believed to have taken place about 10 Ma 

(million years ago), relatively recently in evolutionary 

terms when you consider that flowering plants first 

appeared around 130 Ma.  

Goldilocks Buttercups are unusual in the Buttercup 

family, Ranunculaceae, in having imperfect flowers, 

with deformed petals of  various lengths. This species 

(or, more accurately, aggregation) reproduces by 

apomixis, ie. it produces seeds asexually, without 

fertilisation. This lack of  exchange of  genetic material 

has led to the existence of  several hundred subtly 

different agamospecies. 

Some of  the floral diversity along this stretch of  the 

Wear is due to the alkaline soils. The river cuts through 

a deep layer of  Carboniferous limestone, though quarry 

ponds to the west, north and south of  Stanhope are all 

that remain to show where the ‘Great Limestone’ was 

extracted on an industrial scale in the late-nineteenth 

and early-twentieth centuries.   
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Stanhope Dene 
The lower part of  Stanhope Dene, which carries 

Stanhope Burn to the Wear, is home to mixed 

deciduous Beech-Oak woodland which, though it looks 

natural was ‘laid out’, complete with seating, rustic 

bridges and a bandstand, during the Durham coal strike 

of  1892. The woodland floor on the east side of  the 

burn is carpeted with Lady’s Mantle and there are 

Northern Marsh-orchid by some of  the old quarry 

ponds near the path. There is also Bird’s-nest Orchid to 

be found, if  you are lucky.   

This pallid-looking orchid, rare in the north of  

England, is a parasite, almost devoid of  chlorophyll and 

so unable to photosythesise for itself. It only emerges 

above the ground to flower and will not do that every 

year. Many orchids rely on a fungal, mycorrhizal, 

partner for germination but Bird’s-nest Orchid takes 

things a step further, relying entirely on a specific 

Sebacina fungal partner to supply all the sugars it needs 

throughout its life. The fungus, in turn, relies on a green 

plant partner (usually a Beech tree) to supply it with 

carbohydrates in exchange for the mineral nutrients and 

water it helps the tree obtain. In effect, the orchid is 

parasitising the trees around it, using the fungus to 

connect it. Bird’s-nest Orchid is so dependent on its 

fungus that its ability to produce flower spikes at all is 

limited by weather-dependent fungal growth, so some 

years it remains entirely below ground. 

It is worth remembering that woodland like that at 

Stanhope Dene depends heavily on its network of  

mycorrhizal fungi, which also remains out of  sight 

beneath the ground for most of  the year, with only the 

emergence of  fruiting bodies in the form of  mushrooms 
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and toadstools in autumn to show its existence. Most 

plants, especially trees, form symbiotic relationships 

with fungi. These help plant roots scavenge for nutrients 

such as phosphorous and nitrogen by vastly increasing 

their surface area and by secreting enzymes into the soil 

which break down organic material. In return, the tree 

supplies the fungus with the sugars it needs to grow.  

Not only that, but more recent research (Gilbert & 

Johnson, 2017) has shown that mycorrhizae can 

connect different plants into networks which can help 

prepare individual plants for attack by herbivores and 

pathogens. If  one plant in a network is attacked, signals 

can be sent via the fungal hyphae to prompt others in 

the network to beef  up their defences. 

Higher up Stanhope dene, on the west side, the 

limestone is exposed around an old quarry and here 

there is grassland and wood-margin vegetation; 

Common Dog Violet, Bitter Vetchling, Pignut, Wood 

Cranesbill and more Lady’s Mantle. Further up still are 

the remains of  Stanhopeburn lead mine workings, with 

the tunnel flues from the smelting mill still visible where 

they run up the fellside. The bedrock here is sandstone, The moor above 
Wolsingham  © Ian Turner



producing more acidic soils and the landscape is 

dominated by typical upland heath vegetation 

mentioned on p116 ; Heather with patches of  Heath 

Bedstraw, Heath Speedwell and Tormentil. Steward 

Shield meadow, where the pollen cores mentioned on 

p106 were taken, sits amidst this heathland. 

Stanhope to Wolsingham 
Downstream of  Stanhope the Weardale Way spends 

less time by the river and more in the upland heath 

areas. The iconic ‘Elephant Trees’ (Beech) on the 

skyline between Frosterley and Wolsingham are all that 

remain of  the woodland hinted at in the name 

Forsterlegh (a forester’s clearing). First recorded in 

1239, this name indicates just how much the landscape 

in this part of  Weardale has changed. 

The disused limestone quarries here are where 

decorative ‘Frosterley marble’ (dark limestone rich in 

fossils of  solitary corals such as Dibunophyllum 
bipartitum) was extracted from at least the fourteenth 

century and used in both local churches and Durham 

Cathedral. The waste tips around the quarries provide 

another good habitat for calcicole (lime-loving) plants, 

including Autumn Gentian in later summer. 

Tunstall Reservoir, Waskerley Beck, Backstone 
Bank and Baal Hill Woods 
Waskerley Beck flows from Northumbrian Water’s 

Tunstall Reservoir into the Wear at Wolsingham, 

though Backstone Bank and Baal Hill Woods. The relic 

of  ancient upland Oak and Birch woodland was once 

part of  the much larger Wolsingham Park estate 

belonging to the Prince Bishops of  Durham from the 

foufteenth century, managed both as a deer park and for 
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timber and charcoal. The ‘Bishop’s Oak’, at the north 

end of  Baal Wood, is believed to be about 400 years old.  

The woodland is now semi-natural due to planting 

of  some exotic species before Durham Wildlife Trust 

bought the site, however diversity remains high, in part 

because of  differences in soil and drainage down the 

valley. Alder trees predominate in wetter areas, with a 

small population of  Small-leaved lime in one side valley 

and Hazel where the ground is drier. On basic soils 

there is Ash, Wych Elm, and Bird Cherry; on more acid 

soils, Sessile Oak, Birch species, Holly, Rowan and 

Hawthorn. 

Ground cover is also diverse, particularly on the 

damper and more basic soils. Soft Rush, Meadowsweet 

and Tufted Hair-grass occupy wetter areas and ferns 

such as Male Fern, Hard Shield-fern and Lady-fern in 

the drier areas.   

In spring, the ground is carpeted with Bluebells and 

Ramsons, with Common Dog Violets, Wood 

Anemones, Sanicle, Woodruff  and Bilberries where the 

tree cover is more sparse. 

Hamsterley Forest 
Away from the Wear itself, to the south of  Wolsingham, 

the 2,200 ha of  Hamsterley Forest also deserves a 

mention. The commercial part of  the forest, planted by 

unemployed miners and shipbuilders on behalf  of  the 

Forestry Commission in the 1920s and 30s, consists 

largely of  Sitka Spruce, Larch and different Pine species 

but stands of  Beech and other broadleaved trees 

increase diversity on the lower ground. The trees host a 

wide range of  mycorrhizal fungi many, such as Fly 

Agaric with spectacular fruiting bodies in autumn. 
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Hamsterley also hosts some less common fungal 

species, such as the tiny Apricot Jelly or Salmon Salad 

fungus, now known as Tremiscus helvelloides. The fungal 

mycelium grows in buried, rotting wood which can 

make the small clumps of  ear-shaped, gelatinous 

fruiting bodies appear to be growing on the soil.   

There are around 300 ha of  open ground in 

Hamsterley Forest, mainly around Bedburn Beck, and 

these include Low Redford meadows and Frog Wood 

Bogs SSSIs. Low Redford meadows, in the floodplain 

and on the slopes above the beck, is notable for its rich 

assemblage of  plant species including Wood Cranesbill, 

Great Burnet and Cat’s-ear. Frog Wood Bog is 

important for its mire vegetation, rare in County 

Durham. One part of  the site is dominated by bog 

mosses such as Sphagnum and the other by Soft Rush 

and Hare's-tail Cottongrass. There are also areas of  

grassland with Purple Moor-grass  and a secondary 

woodland of  Downy Birch is developing.  

The current Forestry England management plan for 

the forest aims to protect these SSSI sites, to maintain 

remnant semi natural sites and to convert other areas 

back to native broadleaf  species, grown as continuous 

cover, to create a more diverse and resilient woodland, 

with a greater range of  species and habitats. This has to 

be done at the same time as maximising the value of  

sustainable timber production so some hardwood trees 

will also be planted. A more diverse woodland will have 

greater resilience to potential pests and diseases and a 

broader suite of  commercial species will provide long 

term sustainability and the potential for local woodfuel 

production, contributing towards climate change 

mitigation.
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Durham Wildlife Trust nature reserves 

Baal Hill Wood 
This reserve, near Wolsingham, is a surviving relic of  

ancient woodland and designated a Site of  Special 

Scientific Interest (SSSI). Originally upland oak and 

birch woodland, it now has large areas of  birch with 

some exotic species (giant redwoods and monkey 

puzzle) planted under previous ownership. It is home 

to the famed ‘Bishop’s Oak’, a magnificent English Oak 

over 400 years old. Small-leaved Lime is an uncommon 

find. It is perhaps best seen in spring, with bluebells and 

wild garlic in flower and later when the delicate flowers 

of  Enchanter’s Nightshade bloom on a Shakespeare’s 

Midsummer’s Night!  

Low Barns 
This wetland reserve, bordered by the River Wear, 

contains mixed woodlands and species-rich grasslands. 

It is a SSSI to protect wet woodland dominated by 

Alder. There is a good range of  plants, many of  which 

like Cuckoo Flower are the food source of  butterflies 

and other insects. It’s a great place to learn how to 

identify trees from their buds in winter – Alder with dull 

grey/purple ‘boxing gloves’, Beech with ‘cigars’, Horse 

Chestnut with chunky bright dark-brown sticky buds 

and Oak with clusters of  rounded dull-brown buds. In 

late spring look out for small low patches of  Moschatel, 

also known as ‘Town Hall Clock’ because its flowers, 

likewise, have four sides (and another on top)! A recent 

find by volunteers clearing overgrown vegetation was 

Skunk Cabbage – an unwelcome alien that can cause 

problems.  
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Summary 

It should be clear from this chapter that Weardale is 

home to many important plant species and that the future 

prospects for many of  these remain rosy, as increasing 

attention is paid to protecting their habitats and restoring 

habitats degraded over time. The AONB Partnership will 

soon launch its Tees-Swale: naturally connected project, 

inspired by the government’s Making Space for Nature 
report. With a substantial grant from the National 

Heritage Lottery Fund, the project will seek to restore, 

‘expand and connect habitats across the uplands of 

Teesdale and Swaledale, enhancing wildlife and 

delivering multiple public benefits’. Project staff  will 

support farmers, landowners and conservation agencies 

in developing the skills needed to sustain the High Nature 

Value farming systems which work so well in upland 

areas. Although this project does not involve Weardale 

directly, lessons learned will no doubt be applied 

throughout the North Pennines AONB Partnership. 

On a less positive note invasive plant species, 

particularly those associated with riparian environments, 

continue to travel westwards up the valley. Himalayan 

Balsam, Japanese Knotweed and Giant Hogweed have 

been found as far west as St John’s Chapel. Keeping these 

species in check to avoid them damaging valuable 

habitats is clearly an increasing challenge. 

Climate change means we will increasingly see our 

native flora at risk as their range is curtailed and invasive 

species thrive. It must be tackled urgently for many 

reasons, not least to avoid making all our local 

conservation efforts worthless. The good news is that 

changes to the Weardale flora, by restoring peatland to 

sequester carbon, can be key to this process.  
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Further information 

Plant and animal names change over time as new 
classifications emerge and common, vernacular names 
can be confusing. For clarity, binomial names (common 
and scientific) for all species mentioned in this chapter 
are listed online at livinguplands.com. 

Bothe, H and Slomka, A, 2017, Divergent biology of  facultative heavy 
metal plants, J. Plant Physiol., 219, 45-61.  

Charlesworth, D, 2016, Plant sex chromosomes, Annual Review of  
Plant Biology, 67, 397-420.  

Durkin, J, 2016, County Durham Rare Plants Register.  

Egglestone, W M (1882-3), Stanhope and its Neighbourhood, 
Stanhope, via Darlington. 

Elzinga, J A, and Varga, S, 2017, Prolonged stigma and flower lifespan 
in females of  the gynodioecious plant Geranium sylvaticum, Flora, 
226, 72-81.  

Gilbert, L, and Johnson D, 2017, Plant-plant communication through 
common mycorrhizal networks, in How Plants Communicate with 
their Biotic Environment, Ed. G Becard, Advances in Botanical 
Research, 82, 83-97. 

Hamsterley Forest current management plan (on 
forestryengland.uk website) 

Jordan, C Y, Lohse, K, Turner, F, Thomson, M, Gharbi, K and 
Ennos, R A, 2017, Maintaining their genetic distance: Little evidence 
for introgression between widely hybridizing species of  Geum with 
contrasting mating systems, Molecular Ecology, 27, 1214-1228.  

NNRs - National Nature Reserves, managed by Natural England. 

Neumann, D, Zur Nieden, U, Schweiger W, Leopold, I and 
Lichtenberger O, 1997, Heavy Metal Tolerance of Minuartia verna. 
J. Plant Physiol., 151, 101-108. 

North Pennines AONB Partnership Hay Time project  

Roberts, B K, Turner, J, and Ward, P F, 1973, Recent forest history 
and land use in Weardale, Northern England, in Quaternary plant 
ecology. The 14th symposium of  the British Ecological Society, 
14,207-221. 

 

138


