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Abst r act  

 

Bwlch Corog is a massif in North Ceredigion acquired in 2016 by Wales Wild Land Foundation in 

order to demonstrate innovative approaches to the ecological restoration of upland habitat. A 

2005 vegetation survey of the area was revisited in 2017 in order to provide vegetation 

surveillance data.  An upshot was the blocking of moorland grips on the site. 

 

Changes to management ς both the blocking of grips and the introduction of wild ponies and 

highland cattle to the site  -  dictated a further requirement for vegetation surveillance in 2020.  

A series of permanent quadrats was revisited and extended, but proved inconclusive in terms of 

detecting vegetation change.  A selection of blocked grips was also examined.  Most were 

retaining water and operations had resulted in some of the characteristic plants of blanket peat 

benefitting from the management in very restricted locations.   

 

The observations are used to make further management and monitoring recommendations.    
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1 Introduction  

Cambrian Wildwood is an initiative of Wales Wild Land Foundation.  In 2017 it secured its first land 

acquisition, that of Bwlch Corog, a small massif in north Ceredigion. 

The initiative centres on the restoration of upland habitats and species whilst offering people the 

opportunity to commune with the natural world in a relatively wild place.  For more information see 

the Foundation's web-pages.  The land is grassy, but lies below the theoretical natural tree-line, an 

altitude at which tree species would, were they present, naturally give way to low scrub and true 

montane habitat, thought to be around 600m in Britain (Horsfield & Thompson, undated).  Because 

of this, the re-establishment of trees and woodland is a cornerstone of Cambrian Wildwood policy. 

The Foundation initially approached Stuart Hedley in 2017 to undertake a baseline vegetation survey 

of the land according to the National Vegetation Classification (NVC), but existing surveys were 

discovered prior to work commencing, and this finding shaped subsequent vegetation study by 

pushing it toward surveillance.  For details see Hedley (2017).  This showed (i) that between 2005 

and 2017 there had been further losses within already impoverished moorland vegetation as a 

consequence of a failure to proactively engage in site restoration; (ii) that peatland was widespread 

on the site and that restoration of blanket bog and wet heath should be incorporated into woodland 

objectives in view of the value of these habitats to wildlife and carbon sequestration. 

In the summer of 2018 a herd of Konik horses was established on Bwlch Corog, and in the summer 

of 2019 grip-blocking took place in order to re-wet the peat and create conditions favourable to the 

re-establishment of blanket bog species. These twin activities are perceived as core planks in the 

restoration of moorland vegetation, and after a year it was deemed desirable to see if they had had 

any effect. 

¢ƘŜ ǎƛǘŜΩǎ ǾŜƎŜǘŀǘƛƻƴ ƛǎ ōŜƛƴƎ ƳƻƴƛǘƻǊŜŘ ƛƴ ŀ ƴǳƳōŜǊ ƻŦ ǿŀȅǎΣ ŎƻƳǇǊƛǎƛƴƎ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǿǊƛǘƛƴƎ ǘƘŜ 

informal use of aerial photography, referenced fixed-point photography, and through use of a series 

of ΨpermanentΩ quadrats (PQs).  The PQs have essentially been bequeathed to the project by the 

earlier NVC survey in 2005, when they had been recorded not with the intention of monitoring, but 

as reference samples with which to diagnose the NVC type at that time.  As such they were not 

actually permanently marked, but because they had been accurately GPS-referenced, they offered 

an opportunity for use as a baseline from which to monitor change. Although accurate relocation of 

the quadrats is in fact very unlikely in the absence of a permanent marker because of the vagaries of 

typical GPS devices, the magnitude of change across the twelve-year period 2005-2017 essentially 

over-rode this and allowed deductions about vegetation change to be made.  The PQs were 

therefore the obvious choice to use again in an investigation of change across the three-year period 

2017-2020.  

Fieldwork took place on 9 and 10 September 2020.  English plant names in the text follow Dony et Al 

(1986), Latin names of vascular plants follow Stace (2019), and those of mosses and liverworts 

follow Atherton et Al (2010).  In the main text, both English and Latin are given at first usage, 

thereafter Latin only.  
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2 Method  

2.1 Permanent quadrats   

The GPS references of the PQs are given at the head of Appendix 1.  For their location on an aerial 

see Hedley (2017).   

Points were located with a Garmin Etrex 10 hand-ƘŜƭŘ Dt{ ōȅ ǳǎŜ ƻŦ ǘƘŜ ΨŦƛƴŘ ǿŀȅǇƻƛƴǘΩ ŦǳƴŎǘƛƻƴΦ  

Given the difficulties imposed by variable satellite reception and the physical problems of moving 

over much of the very hummocky ground at Bwlch Corog, the following procedure was used. As 

distance to the waypoint fell to c 15 m, pace was slackened and particular attention paid to the 

bearing arrow and conditions underfoot so that a steady, uninterrupted and straight path could be 

ǿŀƭƪŜŘ ǘƻǿŀǊŘ ƛǘΦ  !ǘǘŜƴǘƛƻƴ ǿŀǎ ǘƘŜƴ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ΨŘƛǎǘŀƴŎŜ ǘƻ ǇƻƛƴǘΩ ǊŜŀŘƛƴƎΣ ŦƻƭƭƻǿƛƴƎ ŀǎ ƛǘ ŦŜƭƭΦ  

As soon as a zero reading was given a temporary marker was dropped to register the point.  Where a 

zero reading was hard to obtain, the vicinity was vacated to a distance of c 10 m in order to work 

back to the waypoint for a second or third time.  Following a zero reading there was a short wait to 

allow the reading to stabilize. 

Quadrat samples taken at the GPS reference are 2 x 2m, following 2005 (and 2017) practice.  No 

reference was made in the 2005 reports about whether the grid-reference equated to the centre of 

this square or to one corner of it, but to reflect typical practice and reduce potential error this was 

taken to mean the centre.  Once the GPS reference was located therefore, an actual quadrat of this 

size of string and corner pegs was pegged out around this point, and with its western side aligned to 

due north using a compass. 

Once established, all species of lichen, moss and higher plant were recorded within the quadrat 

using the DOMIN scale (Appendix 2).  This is a cover scale with blocked cover values structured 

around readily-appraised fractions of the quadrat, such as one third to one half, or one half to three-

quarters, which is more practical and reliable than estimating % cover. 

Up to 15 minutes were taken to comb through dense vegetation searching for small and etiolated 

specimens at ground level.  Some other variables were recorded, including dung.  This was 

measured by estimating volume in cm³, as per the 2005 survey. 

In order to gain further information in species poor vegetation, species additional to those in the 

quadrat were also recorded where they fell up to 10 m outside. 

2.2 Surveillance of Blocked Grips  (Pool Surveillance)  

Blocked grips were a new feature on the hill in 2020.  The technique deployed involves the removal 

of peat turves from either side of the grip with an excavator bucket attachment on a tracked vehicle, 

and their subsequent use to dam the grip downstream by placing them into the grip channel then 

tamping them down.  This results in a series of roughly circular depressions which fill with water, 

and which will display a tangibly stepped profile where the profile of the original grip is steep. As 

there had been no opportunity to take a pre-blocking baseline, it was decided to make a simple 

survey of a sample of the resultant poolǎ όΨǇƻƻƭ ǎǳǊǾŜȅΩύ.  All or most of the pools on a non-randomly 

chosen sample of eight grips were thus censused for substrate (peat or mineral), whether they still 

retained water or not, and the presence of certain key indicator plant species, sometimes coupled 



Bwlch Corog: 2020 Vegetation Assessment  

Stuart Hedley October 2020   3 

with an assessment of abundance.  For the latter, the pool was defined as the entire circular 

depression created, including both standing water and the fringing belt of bare damp peat which 

was present in almost all instances.  Some photographs were taken. The grips in question are shown 

below in Fig 1. 

Note there is at present no definitive map of blocked grips at Bwlch Corog.  Maps in Hedley (2017) 

were produced from the interpretation of aerial imagery not systematically checked on the ground, 

and contractual maps used for the grip-blocking contractors derived from them are different.  2019 

imagery on GoogleEarth differs again, bearing more resemblance to the 2017 maps and showing 

ǘƘŀǘ ŦŀǊ ƳƻǊŜ ŘŀƳǎ ǿŜǊŜ ƴŜŜŘŜŘ ǘƻ ŀŎŎƻƳǇƭƛǎƘ ǘƘŜ ŀƛƳǎ ǘƘŀƴ ǿŜǊŜ ŜƴǾƛǎŀƎŜŘ ƛƴ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩs 

documentation.  The grips evident from this imagery are shown below in Fig 1, but note that the 

map is incomplete as the aerials were taken prior to completion of the work.  A definitive map will 

probably be useful in the future, but it is perhaps best to wait for new satellite imagery to inform 

this.  

 

 

 

 

 

2.3 Other observations  

In moving about the site other observations were made in a non-systematic manner.  A request had 

been made in particular to establish whether grazing animals were having any beneficial or adverse 

effect on the vegetation. 

A further two PQs were established in places deemed likely to show change in the years ahead.   

Fig 1.  Blocked grips at Bwlch Corog.   The full extent is not quite shown for reasons given in the 

text.  Grips subject to a pool survey shown in light blue. 
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3 Results  

Results of the 2020 PQ recording are given in Appendix 1 and of the pool sampling in Appendix 3. 
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4  Discussion  

4.1 Permanent Quadrats  

Re-recording of the permanent quadrats in 2020 three years after their last recording in 2017 has 

revealed no evidence of significant change, either positive or negative.  This is likely to be because 

insufficient time has elapsed since changes to grazing and water management were put in place.  

However, it has also highlighted that accurate quadrat placement is not possible under current 

circumstances.  Marking with a system of posts and ground-level feno markers is being put in place 

to rectify this. 

Quadrat 1 returned conspicuously lower species diversity than three years ago.  This perhaps 

reflects further losses of species to the overwhelming dominance of Molinia, with those hanging on 

in 2017 finally giving up the ghost owing to light starvation and perhaps root competition, but could 

equally be due to a slight alteration of positioning this year, as with the exception of Molinia all the 

species are present as single or scattered individuals.  It is perhaps most likely that both are 

occurring.   Weathered dung (thought horse) was found in the quadrat, showing that grazing animals 

had had access to the area, even though at the time of survey it lay outside of an electrically-fenced 

enclosure. 

Quadrat 2  

Quadrat 3 is from one of the better relicts of blanket bog, unaffected by gripping, and as such is 

richer vegetation with Molinia less prominent than in other quadrats.  The majority of species 

display presence and cover-values consistent with the vegetation being largely stable.  However, the 

lower value for Eriophorum vaginatum and the absence of Trichophorum again suggest some 

misalignment of the quadrat, as a reduction in DOMIN value of 6 to 4 is unlikely for the former, as is 

ΨŘƛǎŀǇǇŜŀǊŀƴŎŜΩ ƻŦ ǘƘŜ ƭŀǘǘŜǊΣ especially as it was not found in the surrounding zone either; both 

species are perennial  tussocky plants if anything likely to have benefitted from re-wetting.  Larger 

values for Molinia and Pleurozium schreberi may reflect real increase.  Horse dung was found within 

2 m of the quadrat but there was no evidence of grazing or browsing damaging the vegetation.   

Quadrat 4 is another blanket bog relic in which the majority of species also display presence and 

cover-values consistent with the vegetation being largely stable and the quadrat consistently placed.  

However, unlike Q3, this quadrat potentially registers changes in vegetation following grip-blocking, 

as it lies on the main, almost level saddle mire at the top of the site, with former grips draining both 

to the north and south now having been blocked.  Higher values for Sphagnum capillifolium might be 

construed as a positive sign related to this, and the retention of the more exacting S. papillosum 

from the area is also welcome, though corresponding increases that might reasonably be expected 

in eg Narthecium,  Erica tetralix and Eriophorum angustifolium are not seen in the data. 

Quadrat 5. As with the previous, this quadrat potentially registers changes in vegetation following 

grip-blocking, lying as it does in the well-marked summit valley mire.  The occurrence of Cladonia 

portentosa, a localised and conspicuous lichen, in both 2017 and 2020 suggests that the quadrat is 

approximately in the right area, but other values such as the inexplicable sudden rise in the Molinia 

and the heather values equally suggest minor but significant realignment.  If this is the case the 

apparent ongoing decline of Spahgnum papillosum cannot be taken with any certainty. 
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Quadrat 6 has a fairly good correspondence between species between years with no inexplicable 

differences, and is probably accurately placed.  The vegetation  

In spite of this inconclusive picture, it can be seen that wherever Eriophorum angustifolium and E. 

vaginatum had been found, their cover values appear to have fallen or the species were not found 

at all in 2020.  In contrast, wherever Molinia caerulea had been found (all quadrats), it increased. 

4 .2 Pool Surve illance   

Results from the pool survey are given in Appendix 3.  In total 205 pools were assessed. 

4.2.1  Retention of water after one year  

26 pools (13%) were dry a year after creation (Figs 2-4, Photo 1).  The number is not very useful for 

extrapolation across the whole site as the sample was not a random one, but the deliberate 

selection of grips did reveal the strong correlation between exposure of the bedrock and pool 

failure.  Excavation of turves which exposed the underlying bedrock usually failed to hold water, 

whereas those in which a layer of peat was retained usually held water.  The soil profile was not 

properly studied but the retention of water in the peat pools is probably because a thin layer of 

impermeable clay beneath the intact peat continues ǘƻ ǎŜŀƭ ǘƘŜƳ ŀƴŘ ƳŀƪŜ ǘƘŜƳ ΨǿŀǘŜǊǇǊƻƻŦΩΦ  

Typically, pools thus failed on the distal stretches of blocked drains where the gradient steepened 

and the underlying peats became thinner (see grips A, B, D, G).   Where pools failed on deeper peat, 

this was because peat dams had been insufficiently tamped down into the grip, and water escaped 

into the next lowest pool. 

In some full pools, dead or moribund Molinia was evident.   

 

 

 

Fig 2.  Pools on grips in the south of the site.  The number is accurately represented, though H was 

incompletely surveyed.  Pools coloured blue are holding water at September 2020, those coloured 

white have failed. 
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Fig 3. Pools on grip D in the north part of the site.  Coding as Fig 2. 

Fig 4. Pools on grips in the central part of the site.  Coding as Fig 2. 
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4.2.2  Revegetation of pools ï non -specialist species  

After one year all pools had had at least some re-vegetation, but in just over a quarter (28%) this 

was composed only of widespread non-mire opportunists such as creeping soft-grass Holcus mollis.  

A further 9% had soft rush Juncus effusus in them.  Though a natural component of several mire-

types, Juncus effusus is also a widespread, relatively unspecialised and highly competitive plant 

which is probably increasing in the countryside in general and has invaded moorlands in the north of 

England following drainage in the mid 20th C (Hedley, ref) and Fig...   Future management on Bwlch 

Corog should take potential dominance of this species into consideration. 

Although it was not systematically censused, several pools contained a further mire species, star 

sedge Carex echinata, come from seed and/or rhizome fragments. This is of note as the species is a 

plant of poor fens, not a plant of blanket bogs in the strict sense.  Poor fens are where water trickles 

or flows over wet peat, as opposed to places where the bog derives its moisture from rainfall alone.  

Its presence indicates either that there were poor fens in the area historically or, more likely, that 

ǘƘŜ Ǉƭŀƴǘ ǊŜǎǇƻƴŘŜŘ ŦŀǾƻǳǊŀōƭȅ ǘƻ Ǉŀǎǘ ŘǊŀƛƴŀƎŜ ƻǇŜǊŀǘƛƻƴǎ ōȅ ΨŎƭƛƳōƛƴƎ ǳǇΩ ǘƘŜ ƎǊƛǇǎ ŦǊƻƳ ƴŀǘǳǊŀƭ 

flushes and streamsides which they intersected. The presence of this plant, especially with species of 

sphagnum such as S. fallax and S. palustre alerts us to the fact that reversion to vegetation 

characteristic of the undamaged site may be difficult, or only attainable in parts of the remaining 

peat mass. 

4.2.3  Revegetation of pools ïspecialist species of blanket bog  

Discounting pools with only non-mire species or Juncus effusus, the remaining two-thirds of pools 

(63%) had begun to be recolonised by at least one desirable mire species.  In many instances, this 

was bulbous rush Juncus bulbosus alone.  Juncus bulbosus (Photo 3) is an excellent colonist of bare 

Fig 5. Grip G, showing the correlation between failed pools and peat depth.  The pink hatch is 

areas of deep peat as mapped in 2017, probably missed in the vicinity of the northern two pools 

which have in fact retained their water. 






















































