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Grazinganimals are part of a natural landscape and we see grazing as an important part of the management
of Kingsdale Head. The habitats we have and the expected behaviour of the cattle have influenced
management decisions such as the amount of grazing pressure and the timing of that grazing to maximise the
positive influence of grazing animals whilst minimising any potential negative impacts on habitats more
sensitive to disturbancesuch as blanket bogand deep peats.

We have baseline habitat mapping carried out by the Yorkshire Peat Partnership during their condition
assessment of the site, as wellas broad habitat mapping carried out by South Lakes Ecology. This habitat
mappingalongside previous experience of grazing the site was used to develop agrazing plan and
appropriate stocking density inthe firstyear.

We have used Nofence collars forovertwo years now, that enable us to set boundaries for grazing using GPS
data, in part to ensure we are able to manage where grazing takes place on sensitive parts of the site and at
certain times of year, but perhaps more importantly to monitor grazing behaviours and better understand
how cattle are making use of the site. Following our first report analysing the grazing across 2022 this report
looks at the data collected in 2023 and where possible makes comparisons between both years. We have
produced a summary of the grazing behaviour relative to the habitats on Kingsdale Head. Peatland
restoration took place towards the end of the 2022 grazing period and we have looked at the variation
betweenyears, where possible making suggestions explaining any variation. The cattle are moved between
enclosed areas through the yearsoratherthan justtesting the grazing preference of the cattle this analysis
tests the success of our managementplaninachievingthe planned grazing density across the site fora
second year.



https://www.nofence.no/en/what-is-nofence

Method

We developed our Standard Operating Procedure for the collarsin consultation with ourfarmvetto ensure the
welfare of our cattle. The collars collect data at roughly 30-minute intervals but are to some extent affected by
varying mobile network signal strength and the location dataalso has varyingaccuracy butis usually within 10-20m
of actual locations. Only 6 of the adult cattle were fitted with collars. We had an increase in grazing numbersin
2023 from 12 to 16 including young stock and haven’t needed to puta collar on every adultanimal. The group
consistently moves as a herd and having collars foreach wasn't necessary. Collars occasionally came off or stopped
workingand had to be replaced overthe course of this yearand so whilst there was always one collar working at
any time the number of collars reporting wasn’t constant. We have corrected the grazing density calculations to
correct forthe numberof working collars atany one time, but as a result the number of working collars between 1
and 6, were used as a representative measure of wherethe cattle were atany time. This means grazing could have
happened outside of the recorded area orthat a data point may significantly over represent the amount of grazing
at any one point particularly where there was only one collar working at a time representing the grazing location of
16 cattle. As a general observation the cattle generally graze as quite atight group and the data collected this year
is still considered to represent the grazing density across the site well. On average there were 4 working atany
pointacrossthe year.

Habitat data was provided by the Yorkshire Peat Partnership and the peat condition assessment they produced.
Habitat data was collected as point dataand theninterpolated to create Voronoi Polygons representing habitat
coverage. Thisinterpolation to create the habitat layer was done using 625 data points and represents the habitat
on Kingsdale Head relatively well. Whilst there is a good distribution of survey points there are areas where the
interpolation between two survey points may mean smaller blocks of habitat are missed within the resolution of
the survey, perhaps misrepresenting which habitat cattle are grazing within. Cattle are obviously able to select
grazingat a finerresolution than the survey, forexample amongst acid grassland along steep sided gills which may
be underrepresented in the peatland condition assessment data. Some additional data was used tolook more
closely were grazing overlaps with mapped blanket bog habitats.
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Results

Table 1 - Grazing distribution by Habitat

Percentage of time spent in each
habitat Percentage of available habitat
Habitat 2022 2023 2022 2023
Dry heath 0.5] 0.12 1.56 1.56
Mire /flush/rush pasture 11.45 13.92 13.56 13.5¢
Blanketbog 12.36) 12.28] 54.28 54.28
Acid grassland 70.23] 68.21] 28.57] 28.57
Woodland 4.32 3.01 0.99 0.99
Bare ground 0.06 0.01] 0.87 0.87

Ascan beseeninTable 1 not surprisingly Kingsdale Head is largely dominated by blanket bog
habitatand consists of 67% blanket bog, mire and rush on peatsoils. Grazing however was
concentrated largely on acid grassland areas with some interaction with blanket bog habitats.
Cattle were recorded to be on blanket bog habitat 12% of the time. This was quite consistent
between bothyears. In 2022 8.38% of the 12% of bog grazing was on the poorest quality M20
vegetation type (see table 2). These are relatively graminoid dominated and with a high
proportion of Agrostis grasses which are quite palatable. That percentage has reducedslightly in

2023.
Percentage ofgrazing

Table 2 Percentage ofgrazing [time 2022

NVC time 2022

M17 1.83 3.22
M18 0.25 0.36
M19 1.86 1.82
M2 0.04 0.03
M20 8.38 6.86

Asthe habitat datadoesn’t always have the resolution to represent steeperacid grassland
slopesongill sides a10m bufferfrom ordnance survey river datawas applied toinvestigate
more closely the proportion of grazingrecorded as being on blanket boginthese areas. In

addition, close to the artificial drainage channels, which are extensive across the site, vegetation
can be more grassand sedge dominated and of a drier character. We have applied a5m buffer
to these drainage ditches toinvestigate where bog grazing overlaps with drainage and to act as
a baseline tosee if this changesfollowing restoration. The table belowshows 18% of grazing
shown as beingon bog vegetation was within 10meters of a gill or riverand 17.5% within 5m
meters from a drainage ditch orgrip. This hasn’t changed much fromyearto year.

Percentage of blanket bog

Table 3 grazing within 5m of artificial [Percentage of blanket bog
Year drainage grip [grazing within 10m of ariver
2022 17.7883 17.58431
2023 17.26121 16.13575




Table 4 - Percentage of time spent in each habitat type per month and betweenyears.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2022] 2023]2022] 2023] 2022 2023 2022] 2023] 2022] 2023] 2022] 2023] 2022 2023] 2022] 2023] 2022] 2023| 2022} 2023] 2022 2023 2022 2023
Dry heath ) ) 0 0 0 0 0 0 4 0 1 1 0 0 0 0 0 0 0 0 0 0 0 [o
Mire/flush/rush pasture 2 2 4 19 18 4 10 24 19 4 211 23 o 13 | o 23 29 25 14 713 3 19
Blanket bog ) ) 2) 4 4 3| 211 24 311 17| 38 18 0 9 4 o 13 11 9 23 14 10 o 12
Acid grassland 90| 90| 89 76| 75] 87 62| 44 4] 79 37 56| 99 77 79 100 63 60 66 56 72 77 90 71
[Woodland 8 8 5i 0Ol 3] 6) 6) 8 4 0Of 2] 3] 1 jl 9 0 0 0 0 2 7 2 7 1
Bare ground o) ) 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
total 100] 100] 100f 100f 100f 100f 100f 100f 100f 100f 100] 100 100] 100 100 100 100 100 100 109 100 100 100 100

Table 4 above shows the percentage of time spentin each habitat by month.

Heath habitat mostly existsin the livestock exclosures where vegetation has had a chance to recover
and as a result makes up a small proportion of the grazed part of the site. The most significant
proportion of time spent on blanket bog was between April and June where timewas spenton 4
particulargrazing parcels dominated by blanket bog. The high proportion of bog habitat within these
parcelsisaccountedforinthe grazing planandthese areas are grazed for a short period only,
however, given the extent of the bogthe cattle inevitably spend timetravelling across blanket bogto
reach other habitats. It's worth noting these parcels are significantly drained and grazing took place
before restoration workin 2022. There are some differencesinthe seasonality of when boggrazing
occurred between the years. Significantly in the summer, May and June on some of the big blocks of
grazing there was a noticeable reduction in proportion of time spent on blanket bog. October had
some slightincreasesinrelative proportion of bog grazing on Blackside.

Acid grasslands continue to make up the majority of the grazing particularly in August when the in bye
fields are used exclusively whilst the cattle go through artificialinsemination. This has a beneficial
impactin maintaining some of the waxcap grasslands.

The cattle were mostly excluded from the woodlands but regularly take shelteraround the edges of
these areasinwinterandinsummerforshade. The slightinaccuraciesinthe collars likely record some
pointson the otherside of boundary’s when cattle are up against fencesand walls.
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Map 1 —Heat map of grazing distribution through the year 2023

Showingthat most of the grazingis concentrated around the improved pastures around the farmhouse.
These pastures are used throughout the winterbut also briefly at the end of summerto maintain their
floral diversity and waxcap interest. Additional grazing can be seen to be mainly focussed alongthe gills
and acid grassland slopes.

Map 2 -9 — Heat map of grazing distribution in specific parts of the site in 2022 and 2023
These zoomedin heat maps show in more detail the spread of grazingin each grazing parcel in 2022 and
in 2023.

Map 10 &11 — Differences from planned grazing

Shows a comparison between the planned grazing density in Livestock units per hectare peryearand the
actual Livestock units perhectare peryear. Areasin blue orgreen were grazed less than planned. Yellow
as planned with azero difference orvery small difference. Areas shown in orange only exceed the
expected grazing density by 0.03 Livestock units perhectare, so very close to expected densities, areasin
red exceeded by 0.2 or higher.

Map 12 — Farm Map
Shows the broad habitat types across the site as well as key features such asrivers and field boundaries.




Discussion

The cattle are free to graze large, enclosed areas and these maps are representative of habitat selection and
grazing behaviour within the grazing parcels. However, across the site the grazingis managed, and cattle are
moved between field parcels to keep the herd movingand manage agentle grazing pressure across the site.
Assuch the results above don’t necessarily represent how the cattle would have utilised the sitegiven
completely free choice of grazing. The information does however let us test whether our planned
management has been successfulin achieving the planned grazing densities across the site (maps 10 and 11)
and limiting any potential impact on areas of the site more sensitive to disturbance such as blanket bogand
deep peats.

Asseenintable 1, relative grazing density has not changed much between the yearsandislargely
concentrated on acid grassland areas and relative to the proportion of that habitat on site there seemsto be
significant preference forthat habitat type where available. Whilst there does seem to be grazing on blanket
bogthere issignificantly less time spent on blanket bog habitat relative to the large proportion of this habitat
that makes up the grazing parcels suggesting that cattle are actively selecting against grazing these habitats.

Many of the blanket bog habitats on Kingsdale Head are significantly drained, between 7and 8% of the
grazinglocations were recorded on the poorest M20 bog communities, presumably associated with the
proportion of grass and sedge which makes up this habitat type. The photo below shows one cow actively
selecting out areas of Agrostis grassinanarea mapped as blanket bog. Grazing with cattle in these cotton
grass dominated areas could break up some of the vegetation allowing more moss dominated blanket bog
habitat through. Additionally, roughly 30% of grazing recorded as being on blanket bog was associated with
grazingaround rivers and drainage channels. As mentioned the method for habitat data collection and
interpolation may under representthe acid grassland slopes associated with gillsand rivers as well as the
change of vegetation adjacent to peatland drainage to favour more grass and sedge dominated vegetation.

Restoration work took place in late summer/autumn 2022 and it's expected that the condition of existing
drained areas will become wetterand over time the vegetation may change toa more moss dominated less
palatable assemblage. Ground conditions may also change and areas of rewetted peat may become more
difficultto cross. Thisimpact might already be noticeable in table two where you can see a reductionin
grazingtime inthe poorest quality M20 bog habitats. Vegetation wasn’t resurveyed this yearbutit’s possible
some of these poorest M20 area were associated with artificial drainage and rewetting has made them less
easy to access because of wet ground or the vegetation less palatable.
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We have alsolooked at the seasonal variation of the grazing by habitat type. Unsurprisingly there is awider diversity
in habitats grazed at the pointsinthe year where the cattle are grazing the larger, more diverse parcels of the site.
These parcels are largely dominated by blanket bog and are only grazed fora limited period in the summerto
minimisethe level of disturbance. As aresult, the times of year with the largest proportion of grazing on blanket bog
correlated with the grazing of these parcels. Accounting forthisinthe management plan these large areas of the site
are grazed for shorter periods of time resultingin very low grazing density across the year and limited disturbance as
seeninmaps 10 &11.

Whilstthe overall percentage of time spentin each habitat overthe year hasn’t changed much between 2022 and
2023 (table 1) the monthly comparison shows some variation between the years. Significantly the proportion of time
spentgrazingon blanketbogin 2023 seemsto be lessin May and June. This may be a result of peatland restoration
workin those significant areas of peatland grazed through the summer. We haven’t seen much of areductionin
overall grazing on blanket bog across the yearin part because of an increase in blanket bog grazingin October 2023
comparedto 2022. They typically graze blackside pasture in Octoberand as can be seenin maps 2 and 3 the grazing
was more spread outin 2023. In 2022 the cattle were walked up to the grassland slopes on Whernsideand had to be
walked down atthe end of the grazing period atthe end of October. In 2023 the cattle explored more of this parcel of
land crossing back overlarge areas of relatively healthy and undrained blanket bog on their way down to the bottom
of the valley ontheirown. This possible accounts for theincreased proportion of bog grazingin October and would
suggestthere has been an overall reductionin grazing of blanket bogs on the whiteside and blakamaya pastures
maps 6 & 7 between 2022 and 2023 likely associated with the restoration works.



Maps and data that show the relative proportion of time spentin each habitat are animportant factorin determining
how the cattle behave onsite and choose between available grazing butimportantly the grazing plan manages the
timing of grazingto achieve the desired grazing density across the year. Maps 10 and 11 test how this has been
achieved by comparingthe actual density of grazing with the target planned grazing density for the site based oniits
habitat. Importantly highlighting areas where this has been exceeded so that we caninvestigate why orifit's likely to
be anissue.

Obviously, we don’t expect the behaviour of cattle and a natural process to be uniform. It would be unusual for us
not to have areas of more or less grazing density. Infactthat natural variationislikely to be very beneficialtothe
overall mosaicand structure of these parcels.




4
3]
=
(%)
[
3]
©
+—
()
oo
—
©
+—
Ee]
Q
©
Q
Q
S)
x
Q
oo
[
N
©
—
oo
(O]
—
Q
=
3
(2]
(o]
(=]
[o\]
[
(%]
©
(&)
—
©
o/
ey
=,
Y
o
Q
€
[}
(%]
[
o
[
00 .
c -
‘«»
(%]
]
[}
o
L




You can see inthe maps above in orange areas where grazing has exceeded the grazing density expected by 0.06
Livestock units per hectare. Still very low density grazing. Artificial drainage5m bufferis mappedonin pinkand
perhaps highlights why some of these areas are used more frequently for grazing. You can see in map 10 that the
numberof these orange areasin these pastures have reduced between 2022 and 2023 perhaps representative of
reduced grazing pressure around restored drainage.

Otherareas of slightly higher grazing density shown in red were associated with the in bye fields. These are our most
improved fields which were used over the artificial insemination period inaugustand as well asthrough pointsin
the winter. This means they are grazed a bit harderat pointsin the yearbutgivenlongrests over summer until
August. There are otherareas showninred east of the farm house and road going through the middle of the map.
These are areas surrounded by drystone walls often used at higher densities through the winter for shelter. Other
areas of orange inthe below map are associated with areas mapped as woodland or some blanket bog. These are
areas with low assigned grazing densities due to the mapped habitat type, but where the resolution of the habitat
data hasn’t quite picked up on grassland areas around rivers, resultingin a higher than expected grazing density.
Slightinaccuracies of the GPS position are also afactor allocating grazing points in parcels the cattle were alongside.
None of these areasin red are thoughtto be damaged or inappropriately grazed and are in fact showing signs of
scrub and heathland recovery.
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Finally map 12 shows acomparison of grazing densities between 2022 and 2023. areas inlightordark greenare
areasthat have been grazed at a higherdensity than 2022 and areas in purple that have been grazed at lower
densities. The whitetransparent sections were grazedthe same, very slightly lower orvery slightly higher.

The majority of the increases in grazing density between the years occurred along the main gill (Long Gill) where
grazing was associated with acid grassland slopes along the river and small areas of exposed limestone. There have
been reductionsin grazing density across the large parcels on the west of the site (whiteside map 6&7) associated
with sections of blanket bog. Less time was also spent onthe exposed acid grassland slopes at the top of the east side
of the site, thisislikely aresult of the cattle coming off the hill earlier than last yearand exploring some other
sections of the large parcel that makes up this grazing block including sections of blanket bog as they head back down
to the bottom of the valley spending more time in Long Gill than in 2022.




In general, the Nofence collars continueto be a useful tool in monitoring the behaviour of the cattle, saved time and
offered welfare benefits in terms of monitoring stock. Habitat datais unlikely to ever be collected at the resolution
that a cow selectsitgrazing and GPS also has inaccuracies. Whilst this way of monitoring gives us alongtime series of
datait's no substitute for observing cattle on site, their behaviour, health and exactly what species and vegetation
typestheyare choosing. Some more detailed recording of the farm managers observations during stock checks might
inform what the cattle are grazing at certain points and times of year.

This worksstill acts as a good baselineand comparison demonstrating how the cattle use the site and where changes
invegetation might start toimpact grazingand how we plan that through the year.

We had a new herd of cattle in 2022 and on a large and complicated site like Kingsdale Head its feasible that our
cattle had a better understanding of the site in 2023, where to shelterand where to graze. They still haven’t explored
everywhere. This alongside the peatland restoration might explain some of the reductionsin bog grazingin places
where cattle are wanderingless and more quickly finding better grazing away from peatland and bog.

Peatland restoration is arelatively long process and whilst we have seen some early success in terms of changing
watertable and pooling behind dams. Vegetation change is likely to take longer and largely graminoid dominated
area are still likely to offer some grazing for cattle. We seem to have started to see some of that potential change
towards healthier blanket bog communitiesin grazing behaviouraround restored blanket bog but this work still acts
as a baseline forlikely change overalonger period.

The data collected continuesto supportthe key assumptions used to develop the management plan, showing
broadly successful implementation in grazing the site within planned grazing densities. For the small areas where the
data would suggest these densities have been exceeded, the densities are still below what would be considered
damaging and expected within the variation of a natural system.

This monitoring will sit alongside peatland condition monitoring and arange of biodiversity surveys that will inform
how Kingsdale Head is changing.
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