The Border Mires

a conservation history
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Foreword

The Border Mires are some of the most
important peatlands in the United Kingdom:
following 40 years of restoration they are
also amongst the best. Over the past 25
years the Border Mires Committee has
overseen this conservation programme.

The Committee has many years of
experience with the restoration and
management of these fascinating sites. The
strengths of the group have been shown by
the success in achieving good quality
restoration. If the Committee has a
weakness it is in publicising the, often
groundbreaking, work that we have
achieved. This account is an attempt to
record the work and changes over the past
40 years to help redress the balance a little.

Angus Lunn and Bill Burlton have a
combined interest in the Border Mires
extending over about 70 years and thus are
ideally placed to review our achievements to
date.






















In establishing new plantations, the Forestry Commission ploughed the moaorland
with specially adapted tractors and ploughs in order to plant on the turves
upturned from the furrows while at the same time creating drains (grips) in order
to lower the water-table. As a result, even when trees were not eventually
planted, the Sphagnum carpet was adversely affected and the vigour of heather
increased. These changes together eliminated or reduced the populations of
most of the characteristic mire species. Additionally, the lowered water table
allowed natural regeneration of Sitka spruce on the mires, with further adverse
effects on water-tables (through increased evapo-transpiration) and on floristic
composition. The groundwater mound theory of mire hydrology {which applies to
thick lenses of peat) claims that tapping the groundwater mound at any point will
lower the water-table throughout the mire, so damaging surface hydrology and
altering the vegetation over the entire system (and eventually lowering the peat
surface through shrinkage and oxidation). Even marginal drainage therefore has
deleterious effects throughout the mire, the more so as such drainage, together
with evapo-transpiration by the tree crop planted on the margin, leads to local
peat shrinkage (hydrologically equivalent to digging peat at the margin).

The coroltary of all of this is that blocking drains anywhere on the system,
including at the margin, shouid have an opposite and whole-bog beneficial effect,
and this is the rationale of much remedial work. However, it is stifl unclear
whether the luxuriant growth of heather which characterises many bogs set
within the forest is caused entirely by water-table lowering, or is rather a
consequence of the cessation of sheep-grazing. Perhaps both are implicated -
water-table lowering on the bog crown and absence of grazing on sloping
margins.

Conservation history

The sites were largely unknown to naturalists until after the Second World War.
Many (in Northumberland} came to notice as a result of vegetation mapping by
Lunn in the mid-1950s (published in a generalised form in 1976), although
independently of this Butterburn Fiow had become an SSSI in 1959 and Coom
Rigg Moss had been declared a National Nature Reserve in 1960. At this time
FC was rapidly expanding its plantations, which eventually involved drainage of
even the wettest mire sites and afforestation with Sitka spruce and/or lodgepole
pine. After the Northumbertand and Durham Naturalists’ Trust (now
Northumberiand Wildlife Trust) was set up in 1962 it turned its attention fo
negotiating to save the best of the mires which had not yet been planted. The
Trust considered an initiat report, listing the main sites and classifying them by
conservation importance, in 1965. This was followed by a further assessment
report in 1967, confirming the most important sites. As a result, in 1970, eight of
these mires were feased by the Trust from the Forestry Commission as nature
reserves (the original Border Mires): most of these would otherwise have been
afforested and destroyed. It was then that the collective name “Border Mires”
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The area around Grain Heads Moss as it appears on an 1860s Ordnance
Survey map

was coined, to describe all the mire systems in the area. The sites were Falstone
Moss, Felecia Moss, Gowany Knowe Moss, Haining Head Moss, Hobbs Flow,
Hummei Knowe Moss, The Lakes and The Wou (part of which had been leased
by the Trust from the previous owner in 1968). Haining Head Moss, Hummel
Knowe Moss and the Wou are only partly on Commission land, but the non-FC
sections are adequately protected as 8581 units {and the non-FC part of The
Wou is now owned by Northumberland Wildlife Trust). After the lease expired on
the eight reserves, they were absorbed into the collective of Border Mires,
although NWT retains an agreement to regard 21 Northumberland sites as its
reserves along with Buiterburn Ffow in Cumbria which it does so in coliaboration
with Cumbria Wildlife Trust.

Early conservation action by the Trust’s conservation volunteers, from 1971 at
Haining Head Moss, was o block drains with peat dams (cut by hand from turfs
upturned from the drains), which proved to be very effective. During the next
decade UK forestry policy changed and from 1986 the FC has led a partnership,
the Border Mires Management Committee (see box on page 11), which accepted
responsibility for commissioning applied research and for conservation actions
on {eventually) a list of 55 mire sites in Kielder Forest, including Spadeadam in
Cumbria. Many of the additional Northumberland sites were identified in a survey
by Smith and Charman (1988}, based on up-to-date maps and aerial
photography, and the Spadeadam mires were incorporated in the early 1990s,
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interpreted as *blanket bog”. Thus the 29 Border Mire SSSI sites are also
designated as units within a SAC. The Border Mires are within the Border
Uplands Natural Area.

Although not part of the Border Mires in the original sense of deep peat systems
{nor counted in the total of 55 sites), the Kielder Western Moors (the unplanted
blanket bog above the forest on the Northumberland-Cumbria boundary) are
managed by the Border Mires Committee and have their own management pian.
The area is within the Kielder Mires SSSI {(as the “Glendhu Hill, Sighty Crag and
Humble Hill" part) and is within the SAC. Many other mires in west
Northumberland/east Cumbria are not on FC managed land but, with one or two
exceptions, have similar ecological characteristics. Muckle Moss and Greenlee
Lough are National Nature Reserves.

The details, including conservation status, of the 55 Border Mires are listed on
page 16.

Surveys and reports

Following the initial Northumberland and Durham Naturalists' Trust reports, a
series of other surveys and reports have informed the activities of the Border
Mires Committee:

1. Smith and Charman (1988}, and Charman and Smith (1992), described in
detail the vegetation of 34 of the Northumberland sites, and Smith subsequently
related this to the National Vegetation Classification (1993).

2. Holmes (1992) reassessed the conservation value of the mires, largely
confirming the initial classification by the Trust and the appropriateness of their
subsequent designation as NNRs and/or SSSIs. His criteria were area, extent of
Sphagnum-dominated vegetation and amount of drainage attempted.

3. Lowe (1993} surveyed the natural hydrological boundaries (effectively the
extent of the peat lenses) of 48 Northumberland sites by reference both to
former vegetation types and the occurrence of peat depths greater than one
metre. He was able to measure the areas of planted and non-planted (open)
mire surfaces, respectively, and found that 63% of the total area was open mire.
This information, together with similar data gathered by White (1994a,b,¢) on the
Cumbrian sites, was the basis of subsequent management actions in clearing
afforested sections to the site boundaries, and pianning restocking limits so as to
leave adjacent input slopes draining to the mire surface unplanted.

4. There have been several invertebrate surveys, including of large heath and
small pearl-bordered fritilary butterflies, Odonata, spiders and carabid beetles,
Wainwright (unpublished} demonstrated an association between the large heath
butterfly and the drier margins of the mires dominated by hare’s-tail cottongrass
and heather, and Dennis & Eales (1999) noted that it was the larger mires which
contained the large heath populations,
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Site Name Map Arci County N § MOD | S8SI SAC N Non Ram-
No. (ha) N it unit N $881 sar
P 12
Andrews Knowe 29 1.9 N Y Y
Archies Rigg 30 .9 N Y
Bell Crag Flow 27 1503 N Y Y Y
Barry Hilf Jiast 6 51.7 C Part Y Y
Berey Hill West C Pan Y Y
Blind Moss & Hunle Wimer 35,36 104.2 N Y Y Y
Birky Grains | and: 45 4.8 N Y
Birky Grains 2 § 31 28.9 N by
Buuerburn Flow 12 446.7 C Y Y Y
Byreshields Hill and: 6l 9.8 N Y
Stotl Cragas | 60 43.8 N Y
Statt Craggs 2 N Y
Chirdonthead Moss 46 9.2 N Y Y
Chirdon Bumn Moss 4234 28.0 N Y Y
Chirdonhead 2 37 1.0 N hd
Chirdonhope Moss 48 9 N Y
Christys Moss and: 32 49.6 N Y Y
Raobing Knowe N Y Y
Cocklaw Moss il 16.5 C k
Coom Rigg Moss 9 73.6 N Y Y Y Y Y
Deer Hill 66 62.0 C Y
Jarls Seat 14 14.3 N Y
Falstone Moss 49 20.6 N Y Y
Felicia Mosy 21 42.7 N Y Y Y hd
Foalsiand Riga 5 63.5 C Y Y
Gair Sike Hil} 38 79.3 C Y
Ciowany Knowe 50 20.5 N Y Y Y Y
Grains Heads Moss 05 £61.2 N Y Y Y Y Y
Grey Mares Hili I I 54.9 C bl Y
Grey Mares Ll W 2-4 28.2 C Y Y
Haining Head Moss pt 26 30.9 N Y Y Y Y
Havelaw Moss 23 20.9 N Y Y
Hawthorne Maoss 28 5.3 N Y Y
Hobbs Flow 13 40.8% N Y Y
Horse Hill Moss 24 16.1 N Y Y
Humimel Knowe Moss pt 31 9.5 N Y b hi M
Jamies Lodge 34 15.9 N Y
Leng Moss 8 32,4 C Y Y hd
Mary’s Ripg 14 0.9 N i Y
Muckle Gowany Knowe 20 1.8 N A Y
Muckle Knowe Complex 52-50 103.6 N Y
Paddaburn Moss 37 64.9 N Y Y
Prior Lancey Moss 7 28.8 C Y Y Y
Pundershaw Moss 25 281 N Y Y Y
Rabbit Crag 11 408 N Y
Shilling Pot 34 3.4 N v
Stour Cleugh 57 68.& [ Y
The Lakes 22 14.7 N Y Y Y
The Rigg kY 9.6 N Y
The Shanks 40 352 N Y Y
The Wou pt 63 19.2 N ¥ Y Y A
Wedpes Rigg 64 31.0 N Y Y Y
Wihickiope Nick 41 12.5 N Y
Whiteside 59 19,8 C Y
Yellow Mire 10 275 N Y Y

Numbers 15-18 and 62 are other FC mires outside the Border Mires
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funding, including matching in-kind contributions, was £300,000. A huge number
of volunteers worked for Northumberiand Wildlife Trust on damming and conifer
regeneration removal, The Border Mires Management Committee steered the

project,

The very considerable achievements of the project, which took piace on 14 of
the major SAC Border Mire sites in both Northumberland and Cumbria, despite
access problems during the foot-and-mouth disease outbreak in 2001 which led
1o the project being extended, were:

(i) the installation of 3455 dams in ditches {including in cleared piantation areas),
together with the further development of damming techniques;

(i) the removal of 239 ha of conifer crops from and adjacent to mires, with
assessments of the effectiveness and costs of the various techniques;

(iif} the clearance of 90 ha of Sitka spruce regeneration;

{iv) the creation of 130 wader pools, using explosives.

The lessons learned also set the direction of subsequent restoration work.

As a result of the project it was considered that over 500 ha of open (never
planted) mire wouid achieve favourable ecological condition, and that 246.5 ha
of cleared {formerly planted) mire was steadily improving in quality. Additionally,
technical papers on grip-blocking, tree clearance (where much was learned},
wader pool creation and monitoring were prepared and distributed. Two well-
attended seminars cascaded the results of the project, which was also publicised
in the local and national media, and the project partners visited, and learned
from, cognate LIFE projects in the UK and Ireland. A report, edited by Burlton &
Hutt (2003), summarised the results.

After the LIFE project the Ministry of Defence resumed management of three
Spadeadam SS8I sites, but requested that they continue to be considered along
with the other Border Mires.,

Because the SAC includes high-altitude blanket bog (as well as the Border Mires
in the original sense) one of the sites included in the LIFE project was at
Kielderhead Moor (a National Nature Reserve since 1998).

When the project ended there was stilf much outstanding remedial work on some
S88I units and many of the non-858i sites. The LIFE project accomplished
about a quarter of the task. It was also clear that further clearance of spruce
regeneration was likely to be necessary for some years until forest restructuring
reduced Sitka spruce seed influx and/or water tables became consistentty high
enough to retard seedling establishment. There is, in fact, doubt as 1o whether
higher water tables alcne can be effective. However, the project demonstrated
that landscape-scale restoration of bog o favourable condition is possible, and
once the hydrology is appropriate recovery is surprisingly quick.

This work on active mire restoration has taken on a new importance and urgency
with the need to store as much carben in peat as possible fo mitigate climate
change.
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on site and with the accumulated operator expertise, the opportunity was taken
to extend the project to include the non-harvesting work on the non-SS8S1 sites.
The total cost of the project was £1 042 000 which was very substantially less
than the criginat estimate. Northumberland Wildiife Trust, National Park and
other volunteers carried out damming and regeneration removal work. The
following had been achieved in just 2.5 years:

Area harvested 361ha
Number of trees harvested {estimate) 800 000
Regeneration cleared 124ha
Drains blocked 15km
5SS brought info ‘unfavourable recovering’ 1158ha
condition

The breakdown of operational costs was:

Cost (£)
Additional road construction 390 000
Subsidised harvesting 45 000
Mulching 424 000
Regeneration clearance 49 000
Ditch-blocking 49 000
Staff costs 85 000
TOTAL 1042 000

The original long-ierm plan to secure favourable or recovering condition over
about 25 years was therefore felescoped into 2.5 years. Apart from a small part
of The Wou, all SSS| sites are clear of timber, ditches blocked and regeneration
removed, and are classed as favourable (Butterburn Flow) or unfavourable
recovering. The only work remaining on non-SSSI sites is removal of harvestable
timber (and drains in plantations blocked as necessary), which will be done in
accord with felling plans.

Over the lifetime of the work on the Border Mires and including volunteer time it
is estimated that over £2 million has been spent in achieving our goals.

To celebrate the near-completion of Border Mires rehabilitation (two years ahead
of the PSA target} a barbecue was held at Bellcrag Flow in August 2009.
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