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The sudden death of Tony on 2 November 1979, was not only desperately
sad for those of us who knew him, but a severe loss to Moor House. It was
1 here that his research was done over 20 years. Apart from the work aspect,
i I know he had a great personal feeling for the place, blanket bog made him
"tick", he used to say.

Tony first came to Moor House as a student, whilst at University
College, in 1954, and, under Professor Pearsall's tutelage, he developed an
interest in peat. After graduating from London he joined the Nature
Conservancy and was based at Merlewood, but his work was to study the blanket
bog at Moor House. He started his field work in 1956 and from then until
1973, when the old Nature Conservancy was split, he was a frequent visitor.
But even after the change in orgsnisation he continmued his annual sampling
and one sensed a reluctance to make a final parting.
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1. GENERAL.

The Report covers the period 1 October 1978 to 30 September
1979. A time of utmost difficulty for Moor House and, in 1979,
for the Nature Conservancy Council,

In August, Brian Marsh, who came to Moor House in 1964,
left to become assistant to the N.C.C, Safety Officer at Huntingdon.
His post has not been filled. The shortage of staff is now
serious and it has been necessary to reduce the services we have
been able to give in the past.

Brian had been responsible for the Climatological Station,
and all equipment and instrument recording, since Michael Nelson
left Moor House in 1968. He carried out his duties with care am
to detail and over many years proved himgself a dependable member
of otaff.

Judith Scott joined the staff in October 1978, and, surviving
a testing firot winter, has taken on Linda Teasdale's work with
enthusiasn.

Alan Stewart also started work last October. Alan accepted
a year's contract to review knowledge on the biolofical effectg of
noor gripping (draining) and its conservation impaet. Thic is a
Chief Scientigt's Team project. A summary report is given later,

The weather, poor by any standard, is discussed briefly in
this report. The winter was one of the worst in living nemory
and compared in severity with 1947 and 1963. In February, the
path of an avalanche, which crossed the Regerve boundary wall
below Silverband, could be clearly gsecn from the M6 motorway at
Penrith. In the latter part of the winter access to the Field
Station was helped by the use of a Sno-trie, otherwise the road
was blocked to Land Rovers from 23rd December 1978 to 20th April
1979, when the remaining drifts were finally cleared after
3 days work by contractors using a tracked digger.

The snow had lain longer than previously recorded. A drift
by Nether Hearth ruin finally melted on 7 June, but large drifts
were 8till present on 20 June on Knock Fell and as far down the
west scarp as 550m OD in Knock Ore Gill. A large drift persisted
well into July in Crowdundle.

Although the effects of the winter were devastating, fencing
was shattered, many trees cut to the ground and river banks
undermined, it was followed by a summer (there was no spring),
in which sunshine was absent for long periods, adding to the



difficulties of the economic climate. For the cut back in public
expenditure led to a fall in every activity that affects the Field
Station. DNevertheless, every effort has been made to keep the options
open and maintain a presence. The investment of ecological knowledge is
the capital of Moor Houoec and it is rcassuring to know that organisations
and persons outside N.C.C. appreciate this,

It is however, a fact that this store of information would be much
creater, and more available, if all who had worked at Moor House had made
their data available to be stored in the RNescrve Records. It anazes mne
how strong the demand for information dis and the amount of interest that
is still taken in work done many years ago.

T would therefore like to ask everyone to search thir records and
make their data available to me. It will be our responsibility to
catalogue these data, make our site index more comprchensive, and be
in a position to improve on the information we provide. The Occasional
Paper series 1s a means by which data can be nade available. It is
particularly suitable for species lists, which require periodic revision.
For examnple, we were fortunate in having the British Lichenological
Society hold 2 days of their summer field meeting on the Reserve. Their
report will undoubtedly extend the lichen list published this year in
Occasional Paper No, 12,

Interest by the Game Conservancy in our earlier work on sheep
grazing and moorland management, with details of yearly grouse population
numbers, is encouraging. Dr. G.R. Potts, Director of Research, visited
Moor House and expounded the Game Conservancy North of England Grouse
Project, which has been launched to enable grouse moor owners in
northern England to manage their grouse more efficiently. We have made
data available to the Project and look forwvard to future co-operation.

A report from Dr. Potts appears later.

University interest has been maintained, in particwlar by Leeds,
Durham and University College, London, who held a field course here in
Septenber. A residential course vas also held for 6th formers fron
Leeds High School. 'This was a new and successful venture.

The following natural history account has been compiled from
P. Burnhan's report. It is intended to give a general picture of events;
for mere detailed information, the Warden's Juarterly Reports, held in
the Reserve Record, should be consulted.

The most important single influence on the wildlifc of the Reserve
this year has been the weather. As reported in more detail in other
sections of the Report, the winter was not only exceptionally long with
frequent and heavy snow falls from late Noveuwber to mid-May, but low
temperatures and repeated blizsards with much drifting made conditions
very harsh. ‘hen spring came it was cold and wet, as, with few c¢xceptional
days, were sumner and autunn,



During the dead of winter from November to March, the Reserve
had 1little to offer birds. Packs of grouse began to build up
from 20 birds to 60 bul noue were seen for 8 days after a 4-day
blizzard at the beginning of February. However, by March the
packs had built up again and before the birds dispersed towards
the end of the month, 2 packs of 150 and 40 birds were present.
In recent years snow buntings have only been seen occasionally,
upually as lone individuals. However, small flocks of 4 - 12
birds were seen regularly near Moor House during the first 3
months of 1979 and a flock of 35 was observed near Garrigill.
These snow buntings survive on the high fells during periods
of complete snow cover by feeding on the seeds falling fron
hay fed to sheep. Apart from 3 sitings in December, dippers
were absent from the Reserve from late October until mid-
April.

Among mammals, foxes occasionally ranging the fell, and
stoats both managed to sustain themselves throughout the
winter, but at least 2 rabbits escaped their attentions and
survived at Moor House during the scverest weather by feeding
on the hay stored for the sheep!

The late onset of @pring delayed the return of breeding
birds. Isolated pairs of lapwings and golden plovers seen
displayipg in March were driven down dale again by further
snow., However, a few golden plovers took up territory on

‘snow free strips of ground in early April, despite continuing

snow showers. There was some movement of wheatears, meadow
pipits; and skylarks on the west side of the Reserve at the end
of March, but these birds were thought to be in transit across
the high fells on their way to the kinder conditions of the
Eden Valley, It was not until the third week of April that
pasgerines began to build up on the Reserve with meadow pipits
not reaching a peak until late June. Continuing poor weather
once the nesting season was under way no doubt accounted for
generally low bird numbers and reduced breeding. An
exception was noted in an unusually early brood of grouse seen
on 31 May, The toll taken by the winter was also apparent in
the nmumbers of grouse picked up dead in subsequent months

(see Grouse Report). It is noteworthy that this year only 3
dipper territories were established as against 7 last year.

The continuing lack of sunshine and warmth made the sunmer a
poor one for Lepidoptera with small numbers only of green-veined
white, large white, small tortoiseshell, and orange-tip
butterflies, and northern e; gar moths being observed.
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Unusually late broods of golden plover chicks were noted in July,
their Yresence overlapping with the flocking of full-grown birds, very
Tfew of which were young of the year. As the waders began to leave and
groups of meadow pipits were passing through the Reserve in August,
other late breeding neadow pipits on the high fells were still fceding
young. Also passing through the Reserve in Aujust was a good range of
raptorial bird species including buzsard, hen harrier, peregrine falcon,
merlin, and kestrel. Only one short-esred owl was noted.

Autumn once more showed the value of the plantations to birds,
lowever stunted they may be, if regarded as “woods", they do provide
shelter and no doubt food for many birds. On a few warm days at the
end of September the pasture plantations were alive with birds, mostly
neadow pipits, on their way to lower ground.
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G (Foor House Staff).

Lack. of staff =nd of wmoney to emnloy students have wrecludod any
attewat at ficld srork this year, epart from o brief survey of the tree
enclosures. 4s Far 58 one con tell, it scems unlilzely thet the
situation will improve in the future and it may not be nossible to
continue the extensive ecological studies that have formed the programme of
the Koor House gtaff .t more than a ninimun gamnling level, This is very
wuch to be vogretied. .

The programme, which was essentially to find out the effect of
gifferent treatments (mencgement) of uwpland habitats that have been grazed
by sheep for centurices, has been described in previous Annual keports and
mblications. It has bho aim of showing the offccts (QUlOt“ilOu% or othere
rise) of certsin managements, such as the removal of sheep grazing,
excessive grazing, and burning. Wheresas nmost of the measurements ore
bot.nical, 1t was originally envisaged that the effects on fauna aend soil
would rveceive as much attention, and certain base line studies were made,
in warticulsr of a survey nature, for the anpioach was &t two levels,
Lescrve-ride survoys ant dotailed studies of small sites.

ihe surveys have dncluded those of the.comnosition of the vegetation
and its. 0xodu0u1v1ty (soe sddy, Welch and Reowes, 1864 and fewes and
Yeloh,. J69 and ofhors) and of sheen dldcrlbuthP anq ecology iEBawes and
Yeleh, 1960,, and incorporated the findings of soil'surve:s by Johnson
and Dunham (196%) and Hornung (lQ6f) ané the numerous faunsl surveys of
othur ros alch verkers, Cliratological records, maintained by the Moor
iouse ataf®, have becn utilised throughout.

The studies based on sites are grouved according to habitat, and over
the past 25 yoars the most impertent ond regular measurements have becen
those of the changes in botanicazl composition that accompanicd the removal
of sheop grezing. Axclosures rusresentative of vegetation types vere :
cvected a8 far back as 1953, The rain mothod of anslysis g becn the
measursmzat of species cover, and mors sccently of sward he density,
by using & vertically stratificd point quadrat, usually LOOG per
site. Charting of the vogetation ond close-up photography nuxe also been
omployed Thore arce 12 of these sites and they include Aoros 3

Festuga and [lardnsg grasslands, Juocus sguarrosuvs dominated VLUpCdeOﬁ,
bleniot bog of o ‘foring aspects end o snecies- rich Tlush, Nearby each of
these gites and on similer V“F‘tlbion, are »lots of a similar lay-out, and
the botenicsi commosition of thuse, untoer the existing free range sheep
grazing, has becn raocoyded, “Q,1L1onully, there e 5 othor grazed sites
snd 21 plots to follow chiunge in lNardus and Juncis squarrosus. :

On the blanket hog thwr hewe beon trials of differcnt sheon grazing
pressures and hesthor burning regimes. and the botanical effect of moor
srivping {Creining) hag boop lookcd at on Burit Hill. The prasing trials
include a ~lot that was hesvily grazed to the extent of eliminating

heathor., Sheoo worve ramoved from uhis wlot £for the rate of resturn to +the
proevious composition to be recorded. sther burning studics heve
included 2 reogiies, burming overy 10.yvoars and every 20 yoars, whilst a
gtart has boon made on JnV“Sth ting the offccts on grouso crodvctivity
of burning two 20 ha sreas with smell nerrow-striss. Lnousl counts of
grousc numbcrsfgndwhxppq¢ng.succ>~a heve been part of the »rograime.




sodeve .

Deeambor,, January,

. e

The estsblis

introduetlon of"

20 R ne pJunt 4 trial in which an
¢ttomot was i de'to change by Llwntjng sp001cs gxpoeted or known,
to have boen ﬂronoa 1 " northurn Pennines, before shoon grazing becamec
cow. o dlaca, ,,,_.,'\oios tried and the habitats in which they are being
testod sre for' T i "oxh(uSolvc Barly results were publigshed by
Eostes and Wclch”(IQTZ).

Prlhls rlth trcos started éarly in the history of the Rescrve. The
objactives were); to séo Uhctn‘“ tree cov“r could be estublished and how
Lifforont snecics orfofmbd' orfind b altitudinal trec limit: and bo

ssgoss tho offeet 01 trees on’ 80il end "'lal1zo. The aim of producing
woodlani would be to. cre £e hobitats that improved the natural wildlife,

that »rovidoed shelter gnd had op awenity value. Nether Buarta is an

ozzmplc of the latter, wheroby the 0ld mine waste would be screcncd.
Yheroas 2 mumber of trees haove beon tested (and largely failed), the scope:
for redearch in this finld is cnormous =nd failure to capitalisc on oarliasr::
f1nd1n”s ranks ns a. serious failuro. ‘ 2

Tho golioy at miesoiit is to meintcin thoge sites, “arry out minimal
reirtensince, ebservations and measuroments. & bric veport on the rosgults
of some of this.gear's svrvey findings follow latew,

b)  Climatology.

Yhilast it 'is intended to mpintain roeowds from tho CTimatological
Station zs far as poduibleé; the routine provision of data for Water .
Authoritics and\si ilar ox Ewﬂluuﬁl@ﬂp can no longoery be given, Likowise we
are no longoer ables to attond to the Lortimabrian Foter authority Trout Bock_
Gavging Station.

e

Roference hags boen pade bef w01 0o to asmocts of the year's
wsathor. SBnow lie, dufined a N snow covaers noroe then helf tho
ground rowresontative of th- ivc1oa, was noarly double the annusl avorage
for tho procsnuding 25 year UJch 121 days com ~rod to 66. Othsr winters
of hsavy snow have boeen 1062~§ S8 davs, 19568-9 94, and 1977-78 &4. The
most noterorthy.factor however, was the lutencss of thoe snow lic im 1979.
A1l temporature ruooxdlngs huVO bsen lower than avoragé for the months
‘ehruery and Yerah, but thoy weroe not the lowest rccordeds:.:
for axawple, the average rinimve daily tempirature for Jomuary was 1.20C
lowow (-8, l°C) in; 1963y EerlUIGablon hes beon much heavicr than averago,
2800000, comna xed - with 1921 0, and ncarly J/5 of this total fell es snow and
rain in Forch, . Sunshine i kaxch, Loril, May and TuWJ gas 80% of averape,
It hao boon on sverage windy year wwch g;lc recorded on 35 occasions.

2 12

,tOlC'iC”l Station is kighlighted by the
¥ by the Hetcorological Pffice who sct
3 'xtu ffcm thw long stonding Station

. The impovtence of the (i
instslletion. of a new. snomomod
great storce by the e >
at high wltitude.

c)

T lions and pessurenents:

Groogs Hole, tH

g ed-mweinly with <cots Pine, -
Rowan wnd Bively ) o e

2. Porce Burhj. g1 cof Scots, Lodgopole and

G LETNTes
Fountain: Pine '
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3. Nether Hearth, with Lodgepole and Mountain Pine, Swedicsh Vhitebean,
Larch and Sitka.

4, Pasture, originally a wide ranging species trial, but now largely
Lodgepole, Mountain and Scots Pine, Swedish Whitebeam and Rowan.

Other species, such as Bird Cherry, Ash and Willow have been planted,
especially in Green Hole, and some survive.

Information on tree performance at an early stage in the project is
available but not "reélatable to marked trees prior to 1970. We algso have
information on the number of trees planted. In 1974, 50 of each of the
Pine species were selected in each enclosure and measurements taken of
height and annual incremental growth. These mcasurements are to be
repeated at 5 yearly intervals, and, where trees have failed to survive,
further sample trees are marked to retain the sample number. The second
occasion of this sampling regime is due this Autumn. However, the severity
of last winter was so great that it was decided to make a general survey of
damage., Thigs was an opportunity to look for and attempt to trace every
surviving tree. The results of this survey are shown in Table 1 (overleaf).

Many losses occurred in 1979 and surviving trees were often badly
damaged, especially in the Pasture enclosure. A record of damage was
taken, and it was noted that trees of all sizes and ages were equally
affected. 9% of the Lodgepole Pine seedlings planted in 1978 died and
8% of the Mountain Pine.

However, annual death rate is not solely governed by winter damage.
Table 2 ghows how trees have fared in the Pasture enclosure, probably the
most inhospitable of all the tree: plantings, in the past 5 years. The
deaths of Pines in 1976 and 1977 are thought to be closely xelated to
drought conditions of 1975 and 1976,

Table 2. The decreass in the number of live trees in the
Pasture enclosure (1975 - 9).

1975 1976 1977 1978 1979
Scots Pine 200 178 111 111 42
Lodgepole Pine 207 181 152 152 151
Swedish Whitebean 158 158 158 158 131
Rowan 163 163 163 163 144
Larch _ 14 13 13 13 12
Sitka 24 23 23 23 23

These figures, together with observational ratings on performaence and
appearance, suggest thatl the most suitable species tested to date might be
provenances of Swedish %Whitersam, Rowan and Sitka, whilst where willow
cufttings and Bird Cherry suckers have taken, as in Green Hole, their success
has been very encouraging. Many of the Pines, including the Lodgepole, are
showing signs of severe damage and are unlillely to remain alive many more
years. Death of needles due to desiccation in spring frosts and physical
damage in snow storms, when the pine offers much greater resistance to
wind than the Rowan, Willow, and Bird Cherry, are serious shortcomings.
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However, as an example of the poor performance of these trees, it was
found that the mean height of Rowan (0.78m.) and Swedish Whitebeam (0.74m.)
was accompanied by 28 and 22% respectively of the trees having severely
bent trunks, 55 and 52% heeling over fron the vertical by 10 - 70°, and
32% having most of their branches stripped by the winter storm damage,
There can be little doubt that at 560m. 0.D. trces arc under severe stress,

The vegetation of Green Hole was surveyed and manped in 1957, ‘'his
gurvey 1s being repeated this year and it is hoped to use the results in a
paper to be prepared for publication.

a) A population study of the Red Grouse.

Weoather conditions and the pressure of other work has nuch affected
the arount of time available for P. Holms to carry out the field work of
this important project.

In common with most grouse noors it has been a very poor year, due
primarily to the severe winter and late spring, and wet weather during

nesting time. It was estimated that the spring population was 0.5 blrds/ha
(0.74 in 1978) and the clutch size 5.5 eggs (7 5 in 1978) Mortality
during May was exceptionally high, conmpared with recent years, and dead
birds continued to be found throughout the summer. Nevertheless, hatching
success was assessed at 90%, though the broods were small, Surviving chicks
grew well, due to the weather and feed available in nid~sumner being good,
The young to old bird ratio of 1.46:1 was the lowest for 12 years, 1.1:1
being recorded in 1967.

At the end of the summer the noor was fully recovered and in good
conditon. It will be of particular interest to see the state of the grouse
population next season.

e) Bcology and reproduction of the Common Frog, (Rana tenporarisa
temporaria\(Lino) in an upland and a lowland area.

(P. Holms)

This study forms a substantial part of & 2 year ecology course, the
Certificate in Field Biology, run by the Bxtra-lMural Departnent of London
University.

Common frog breeding vonds at an altitude of 500n. on the Reserve were
conpared with a lowland site at 80n, near the village of Belsay in
Northumberland.

An ecological charncterisation of each body of water was carried out,
together with comparative clinatological data. The times of energence fron
hibernation, spawning and tadpole development were recorded at both sites.

Spawn was kept in tanks in the laboratory under identical light and
heat regimes in order to compare development times with ndtursl populgtions.
Control experinents were done by transferring lowland spawn- tehupland water
in an attempnt to suggest factors controlling development rate, growth Tate
and nortality.

It is hoped to summarise the results obtained from this study in the
next annual report.
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I.cox gripping iz the wructice of cutting owen contour ditches on
bl nket-bos mooerlnd vzing the convoutionsl Cuthburison plough. IJraing ore
SCcm deen oud zvaced at 18- 30m. iut vl They 2re intendec to intercept

jrennge WEaT, Tekovd stundiog weter .ad et | wn crens and lower the
wotor-tible within the.nent, Bettur Rins is evact 26 to improve
azathor cover ond quality for grouse and upgrode the pgruzing potential
for vheel. Gripnping conts .rovnd 4» »nar metre, but 700 cubsidien nre
weilable from the Findotry of dguviculture, Gripping enjoyed o wids
pooul.rity in the 1950's :md 1960's in rorthorn sngland, western Scotland
LA psrts o unlond Welon, omd 1o L ULLL very much in evidonece around the
Foor Houste L.I'.R..

.0.0.0 eoncern v sroused beeovae of the votontinl donger to the
goeelenw-iich, wet, Sohaugnun dorinnted type of blunhet-bog, o peatland tyne
virtuolly unigua to bnc,Bx¢t1bh Inles. Fuytherooice, gripping under certonin
erviromaont.l condition: ouwcared to hive no obvious beneficinl effect -t
~dl. o xeview of litoeva

, bure and publiched iniorindion woio undertoken in
orcar to cl.rif: the situotion.

Bluniket-pert has a chrncterintic.lly low hyirsulic condrctivity
which rendors deen wroin ge ineffecturl. '“te“—twblo srawdewn sround
openr citches on Buynt #ill foen not oxtend more th.nl - 2., 80 of the
ground betveen & yveruniye ul.ixuc*ad oy droincge,  ‘the cover and
werfor:..nce of o warginelly improved ¢n.bnl-2m.utr1p on the
lowey nides of o, out remoino unaffected elsevhere., This very loca
Grying dscrenses cover und goecies diversity of bryophyten and frequently
olininstes Sphagrna.  Locully, lichen cover increasen corrcopondingly.

Mz offect of geiovping on 1.t bl awet-bos i thurefore very maorginsl.
Droing cut through soligsenous mires (flu Nl s) noirever huve . rore extensive
gffcet. Suhogon .y be removed over o l.orge area, thus jeouwardizing the
survivael of mony rure hydrovhilows vouscul:or nd lower nliat dnecies,

1 irprovercnt in haother growth, effected by moor-gripping,
cetod to ~ffect the grazing n0uﬂﬁticl of wmoorl.nd Tor

The weinds
woula wot be @

sheen.  Gripping is hovever often .. cue to in ero.ulng ctocking densitien,

rith the ~ssoci.ted adverse effects due to overgrazing. Grouse popul.tion
¢onniticn on olba_ntmbog roraly 1ncrc,'p followlnp open Groin.ge, 17 ot
211; the imodrovement does not 1ot beyond 2 -3 you Burning, grazing cnd
fortilizing wxe regarded oo wuch nore poweriul .gent: of chinge on the
blamzet~bog ccomyirten than koor-gripping.

Borly exverimeats it Foor JJouze shouved thot gripping irduced enrlier,
sharver .ng highor flood pouln follovvng individual x:instorwsy, Erosion
of badly-nliced grlpu,'rlth excconive chronel grodients, hoo frequently
sroduced trascherous rovines several motresdeep. Concern in rocont yenr
hos been voiced about the'*dvorwg offects of such droincge on wutercourses
domnctrosae.  Increased £lood pesks and swvonended cedinent londs hove
cxvzed declinon in £ish stochs and arobless of flood :nd witsr wurification
downatred, L R

¢ considerad to be oo nlor, coatly ~nd voually
witer .nd inerensing he thor ond othor »lant
1oof:x houever, poue o threcat to tho conservation

b ouor “1@% water-toble, and wmoy hive
snsgenent int:red

In summoars, noor 2Pip
inciiaective method of -
growth on et blw~“~
of r.ure -..Jp.gcj__e'.f'
nieuir ble cice Of.l. e_.c‘t
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The results of 2 student projects on the subject of moor gripping
are summarised in the following reports.

- £(1) An_investigation into the effects of drainage ditches on
the distribution of invertebrates.
(I.W. Jardine, Department of Zoology, Durham University).

i This % week study (May/June) used 2 sites on Burnt Hill (level

‘ top and side Slope) where drainage ditches were approximately 25 years
0ld. Sanmples were collected by pitfall trapping and wet extraction of
s0il cores. ‘ N

| -
| The distribution of 3 groups of invertebrates appeared to be affected

i by ditches on the top of Burnt Hill. The abundance of Mycetophilidae

i (Diptera), which rcquire a damp larval habitat, wan 5 - 20 times greater

: away from .the marginally drier conditions close to open ditches., A large
species of enchytraeid worn (probably Cognettia sphagnetorum) showed a 100%
increase in numbers closer to the ditches. Most spider spocieo remained
unaffected by drainage, although the ditches themselves did provide
suitable habitats for large numbers of Argiopidae (aroweb gpinning spiders).
One species however, Antistea elegans (Agelenidae) was only trapped at a
distance from, and neVer close to, drainage channels.

i None of these differences were apparent on a side slope-of Burnt Hill,

| except the preference of Argiopidae for web-spinning between branches of

f heather overhanging ditches. The only significant difference in soil

' fauna abundance between wet and dry zones there, was observed for a small,

| i unidentified species of enchytraeid worm, that was twice as abundant in
damp areas between ditches.

f(2) A study of the effect of drainage on moorland vegetation.
(R.H. Jackson and C.A, Wright, Department of Botany, Durham
University).

Two areas of different slope were studied on Burnt Hill, during 3
| weeks in May/June. Studies of water-table and vegetation cover were made
along transects across 25 year-old drainage channels.

Water-table -levels were found to be lowered only locally around
drainage ditches (less than lm. from the drain edge). The rate of drying,
following rainfall, was found to be greater close to, rather than at a
pid~point between ditches. This was measured as the fall-rate of water
| levels in bore-holes.

Point-quadrat and Domin scale vegetation analysis showed that plant
) cover, biomass and vegetation height were unrelated to ditch positions.
| The performance of Calluna in particular was unaffected at either of the
gites,

Soil core samples, also taken from a transect across a drainage ditch,
were used for measurements of peat moisture content and Calluna root
density (using Newman's grid method). Neither moisture content of the peat
nor root density was related to distance from open drains. Root density
(cm/cm3) was however correclated (r = -0,68, n = 32) with moisture content @9
at the steeply sloping site on the side of Burnt Hill.
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ITI. RASEARCH BY GANE CONSERVANCY.

a) ‘Grouse: Game Conservancy North of England Grouse Project,
(G.R. Potts, Dircctor of Rescarch at the Game Conservancy).

This 7 yecar project was started during the 1979 season. A

study of 14 moors in April included Moor- House, which was visited again in
July, this time accompanied by the Barl Pecl (Chairman of the NECGP) and
Peter Hudson (newly appointed to the project). ' - o

SQmpleS of caecal dropvings were collected on 17 April, mostly from
territorial birds. The samples contained an average of 36,000 eius of
Trichostronsylus tenuis and 4,000 Eineria oocysts per gram wet weight.
New research suggests that these levels are sufficient to adversely
influénce breeding success.

It is hoped that other NEGP work will involve Moor House in future
especially as the project nmoves into the field (March 1980). At present
nost of the work concentrates on inproving a computer model of grouse
population dynamics based on data already available.

IV. RESEARCH BY THE INSTITUTE OF TERRESTRIAL 2COLOGY.

a) Plant ecological studies on peat.
(L.J.P. Gore, Monks Wood Experinental Station).

Erosion reclamation.

Photographs of the trials at Moor House and at Longdendale (Gore, 1976)
were taken in August 1979. The fencing at Moor House is still effective
against sheep but the wire and sone posts will shortly need replacing. The
fence has now been in position for 13 years. The revegetated parts now
have some 35 species present including higher .plants, nosses and lichens.

At lLongdendale, the fences have been broached in scveral places, at
least since 1976 on 2 of the 3 plots, and on the third the fences have nore
recently been renoved altogether. Notwithstanding this lack of protection
from sheep graczing, the guccessful plots show no deleterious effects of
agrazing.,  These plots received fertilicer in 1966 and otill consiat
alrost solely of Deschampsia flexuosa although Calluna vul.aris and
Vacciniun myrtillus are steadily increasing and there are a few patches
of Dicranella hetcromalla and Cladonia spp. present. In some places
grazing 1s very intense but the ground cover is still good. This is very
encouraging since it was not known whether revepetated eroded peat could
support grazing. The North West Water Authority, Eostern Division (one
time Manchester Corporation Water Works) have conplete records of the
sheep population on Arnfield Moor for the poriod of the experiment and
these show a marked reduction in sheep numbers, a consequence of deliberate
policy, since 1969, The inportance to catchment management of grazing
in relation to the vegetative cover on vulnerable and inherently infertile
soils has thus been increasingly recognized by the nmanagers of this
catchnent area. '

Reference.

Gore, A.J.P, 1976. Brosion reclamation. 17th Annual Progress Report of
Moor House, p. 17.
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b) Conpetition between grass species.
(Helen E. Jones, Merlewood Research Station).

The project is concerned with the growth of Agrostis tenuis and
Festuca ovina under various cutting rogimes both in competition (in 151
nixed culturcs) and in monoculture, Tillers of the 2 gpecies derived
clonally from material obtained from Moor House have been grown in pots in
the greenhouse in John Innes compost. Barlier experiments showedthat in
uncut treatrments, Agrostis was nore vigorous than Festuca, though after
an initial fairly rapid decline in the percentage of Festuca, it d4id not
die completely. In monoculture it appearcd to produce less bionass, but
nore tillers than Agrostis.

The present experiment is designed to investigate the offects of
differential cutting on the 2 species when grown in a l:1 mixture. Six
tillers of each, planted alternately in pots, were left to grow undisturbed
fron November to April when the following treatnents were applied at 2
week intervals:~

1. Both species uncut

2. Both species cut to 1lOcn.

3. Both species cut to 5cm.

4. One species uncut, the other cut to 10cm.

5. One species uncut, the other cut to Scm.

6. One species cut to 10cm., the other cut to 5Scm.

giving a total of 9 combinations, arranged in a randomised block layout of
3 replicates., The experiment has 3 harvests, 2 of which have already been
taken and the third for carly surner 1980. The cuttings removed during
the 2-weekly clippings have been oven dried and weighed. Preliminary
observations confirn the better growth of Agrosgtis in uncut nixtures, but
Fegtucag appears Lo do well in cut treatments. As expected, in the

differentially cut treatments, the less sceverely cut species is much more

successful, and in some instances, the other species has not survived,

c) Risk of frost damage at bud burst on Sitka spruce.
(M.G.R. Cannell, Bush Estate, Penicuik).

Observations were taken to determine the date of bud-burst of Sitka
spruce at Moor House., L1t occurred about 4 .June in 1979, The tining of
this event was then related to winter and spring temperatures. The nunber
of “growing day-degrees" (heat-sum) grester than 5°C prior to bud-burst was
72 at Moor House, the same as at Eskdaleruir (in 1979), but less than at
Bush, Midlothian (105 day-degrees) and very nuch less than at Bush in
1961 (15% day-degrees). That is, bud-~burst occurred at the upland sites
without prolonged warning temperatures, Two possible reasons for this
are that:-

a. trees at the upland sites had their winter dormancy nore conpletely
broken by prolonged "chilling", and

b. bud-burst occurred in late May or early June even in cool upland
conditions in response to long photoperiods.

These 2 notions are being tested and will form part of a nodel to
predict dates of bud-burst from daily tenperature data. These predicted
dates of bud-burst will then be used to assess the risk of snring frost
danage at various sites.
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a) l‘J..crob;_,J charccterigticg of soils. Their relationships to
i i ¢

Pot cxperiments arce being sot up ot Merlewood with the aim of defining
the relationships between microbial processes and,

8. s0dl cheomical and physical propertics
b. plant growth,and

>, litter deoompogsition,

Five goils are being tested, blanket bog peat from Moor House being
included ng the exenple of an organic coil. Other soile are from Morlowood,
Banchory, Giosburn Forcst, and Ravenstonedalc.

Microbial tests include the weight loss of apecific substrates
(chitin, pectin, protein, lignin, cellulose), and the test plant is Radish.
Barly dead Eriophorum leaves from Moor House arc being used for the
test of litter decomposition.

Prior to tosting, the soils will be stored under various conditions
of moisture content, nutrionts, temperature or litter type eotc..

In a preliminary cxperiment plont growth and microbial teats werc
nade on 76 soils from 8 najor soll groups. A range of peats, peaty gleys,
and peaty podsols woere among the soils collected from all over Britain,
which also included brovn ecrths, podsols and gleys. Tho results will
give inforiation on the decomposition of Zricphorum litter under varying
01l conditions. The occurrence of microf.ouna is being noted,

e) Ecology of vegetation chonge in uplonds,
(Kathnyﬂnon,NerleiomlP,u 2areh otation)o

I.T.B. i ot present engaged on o study of vegetation change in the
uplands of BEngland and Wales on behalf of the Department of the Environment,
This iz as o follow up of a review on upland land use (I.T.B. 1978) which
included hypothaeses of vegutation change in rvelation to managenent. The
work is contred on 12 upland porishes vhich were selocted as a ganple of
the main uplend areas and although the studies are localised in this woy,
the results will be related to Regional and Mational conditions. The
2 parishes ncarect to Moor Housc were Luncedale and Shap. ApPPOVimately
€0 points mor parish, arrenged in o regular grid, were cxanined and
this information was used to classify the vegetotion. During the
1r*ornra+1vo stoge, probable courses and rvates of chunge between

cgotation clasases in velation to gradual chianges in management practices
WLll be investigated. A source of interprative material is sites whicre
known manngement modifications have been cpplicd and these are particularly
vaeluable whore the vegetation at the start of o change is well documented,
a0 1 the case at Moor House.,
4

To this end the following sites ot Moor House wore cxamined during

the sumner of 1979:-

The burning/grazing experiment at Hard Hill,

The grozing cxperiment ot House Hill - although this experiment was
completed in 1976, it ig hoped that some indication of the recovery
of blanket bog fron hcuvy or light grazing prossurcs can be gleaned
by comparing results at the cessation of the cxperiment with thosc

obtained in 1979.
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The meadow in front of Moor House - the management of this has been
well documented and it. should provide an end point to the change in
upland limestone grassland subjected to fairly intensive management.

Areas dominated by Juncus squarrosus (GR 758 337) and Nardus stricta
(GR 762 329) - the grazing pressure on the different vegetation types
at Moor House has been recorded and by incorporating these types into
our vegetation classés, the grazing pressures on those vegetation

classes can be inferred.

i

To ensure consistency of approach over the whole projeclt lhe gtandard
methods used in the parish surveys were applied at Moor House, but modified
as required to accommodate the size of the experimental sites. The well
documented experiments at Moor House may also provide us witha check on
how analysis of our rcocorded 1list of species places the sites in the
vegetation classes compared to their placing from independent speties
lists in the Reserve Records. The experimental sites at Moor House also
allow us to compare cover measured by different methods; and to determine
the extent to which analysis of data of adjacent controls compares with the
original record of the situation on the actual experimental sites,

Metheds.

At each sanple site a 1list of vascular plant species was recorded.
Species were recorded in concentric quadyats 1m?, 4m2, 25m2, 100m?,
200m? and where possible 5000m2, Four small Sbil samples were taken from
each site, Cover estimates were made in 5 1lm“ quadrats at the centre and
the corners of the 200m2 quadrat. Cover values were recorded to‘the
nearest 5%. '

Resgults.

The data from Foor House will be combined with those from other
areas, including the 12 parishes, and presented in a report to D.0,E. in
Spring 1980, Further information can be obtained from Miss K.D. Dickson
(I.T.E., Merlewood Research Station, Grange~over-Sands, Cumbria), or from
the project leader, Dr. D.F. Ball (I.T.E., Bangor Research Station,
Penrhos Road, Bangor, Gwynedd).

Reference.

I.T.BE. 1978. Upland Land Use in England and Wales. Countryside
Commission Publication III, 140 pp.

V. RESEARCH BY FRESHWATER BIOLOGICAL ASSOCIATION.

a) Fish populations.
(D.T. Crisp).

Sampling of fish populations in some of the freshwaters of the Reserve,

especially of trout from Cow Green Reservoir spawning in the Tees and its
tributaries within the Reserve, has continued.
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Batwocn autuar 1976 and cutunn 1976 e c~L11Vd out 2 dnvertenrate
survey of vplonds and weat bogs in northsrn Ergland on o.contrict from tho
Fature Couserveuey Council. Who survey was based on pitf2ll cotches md
the siten uwsed ranged fron neor see lowsl mossod on the Loneoshire const
to upland limestone outerops -.nd o"nnvtnbog on tle PQnﬂlnuS,uDd to the
dry hoatls of {the Forth York boors., 43 o basis for ceimarinon with othor
siten i the North of ¥nglond ve used 9 gitom on the Moor House Regorve
Thoge wrere of vorious zoil tywnes »nd had been sompled in provious y0¢r0¢

Cluster 2nolysis (vversge Iinkoos ol on the glpileritics of the
crtebrate founos of cach oite, woic usod to 1darb1i 6 twypens of aite.
“nd oligotronhic pire), Prme 1T (uplwnd bl rot-bog ), Typo IV
} nd Tyne VI (ugl n¢ grosslond) occh have chercetorictic
Lo tob;.to connuultwcu. Tynes 11T snd V form grodicnts batweun Types
Il end IV and between Typos LI and VI rerccetively

Wo found thot the 2 blorket~bos sites (uuu up ot Bog wnd adjscent to
areas vhoere nuch of the work for the I.B,P. whu,cu11¢va owt, at loor House
wore typical of the Type IT unlind blon-ct-boz group. kot only did this
confirs: the wider coplicotion of thu detoiled work that hos been coaried
ovt on the blanketv-bog ot Moor House, but it olso a2lloves us to relate
the pitfall trap cotched to popul vtion fensities .nd biomoss of
invertobrates on 2n Lres basio, sitos (4 on woxt ond one o o nirersl
2011) on the west seory Jloou of Dun Pell woere interesving i thot they
forned a group (T"po V) in which ome oth.r site orly (iu Dvntdalc> won
included. The foune on those sites included componcints from both mincral
211G veat soll iuvertebrate coppmanitics ond, in odeition, o munbo T of raroc
apecios such o5 the scﬁohylzn'dw Olophrwi aooimile v bl
the mycctophylids, Ejcomyao -
Tinula gimerthali, 211 of
of Dun Fell.

b)  Aspegto of the ceolegy of C<l.;
(M. Randall, Denaritment of Zoology, Durh.

s bheon

The ccology of the moor rush moth Colconhor )
L. over o large

studied in rclation to its nmain food plont Jur
sltitudinel ronge in northern Eongland.

Farel. of the work was carricd out on tho Fiddle Touruo IO”ion of the
oor House Rescrve, frow 215n. to the swwmit of L\nu1v Do cll, with
orple stoations ot the lower altitudes being on djocunt f”lﬁ 1‘rd A
porotive site ot Drigg (Grid rof. 8D 049S5C7) on Lhc Cumbrisn conut

was also usoed

=3

sursles of Juncus gguarrosus inflorocscencesere colloctedwvery
ok fro the ond of »uy Untll “he beginning of Noverbor. Theie were
cr.aained in the l@bor&Lor; To absess sced production bw the plont, and
the munpbers of oggs ond larvae of the noth.
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anolyses of thoe detoe collocted in 1978 show piydlar rosults to those
obtoined For 1977 (ose 19%h snm~l report) capecizlly with roespoct to

flovet and soed enpovle production by the Juncus infloruscencoes, For 1478
the reduetion in the nroportion of florets d0vulop#ng into wine soud

capsules, with inereosing altitude, con bu deseribed Ly = logistic
couction, with the forpula '
7?9

i 1o ox; >(0 0164 6.1018)

| vhers v is the proportion ripe ot cnch cltitude x (in rwulvsﬁ
I June the foncle moth loyo hor cggs on tho doveloping infloroesceneos,

tha sajority oro laid botuoen ndjrcont florets. Tho nowly hatched lorcoe

have lisited nohility and burvow into the nowrvet florst or :?“Ml o if

this has producsd secd thore is o food supnly for the lurve, 3 not

| starvotien onocues.  Counoguontly, the survivel rife of tne first ingtor

! lorvae, botuveoon hvtehing =ad beeconming oot biishod ingids scod cwpuvles, id

t duternined by the nrovortion of cupsules rinening ot caeh ~ltitude and so

groator wortality occurs At highor Jltitudes during this abtage of lozval

develonnent. '

1 At the lower sluituvden nonploed the third snd Tourth incter Coleophora

| lorvoe ore crtoekod by hymwsopterous worasiteids. Ao dn 1977, the rote of

\ porasitization, and the nunbor of anecics of ymonoptor: roared froo

| poresitized Coleoohors 1.rvac, dvcru(svd with on ircersase in o)fitudo,
However, warasitized lirvee wore only found Tren mmmoles wp to 330m. in

! _ thio soason, conn.red with 395, in 1977. This poregitization s o

1 gignificout offvet vpon the population anJHiCS of the Coloovhora bolow

| 260m., '

These 2 nertality foctors, high 'Wtzilj-i;y of the firut instor lorveo
towards the uvpser limdt of thedir gimtributiorn, andt o high rote of
porasitizotion ot tae lovest oiton, zooult in an otimal aroo or the
Colcophors, cround tho 300u. part of tie transect. I this Lon loxval
donsity is ot ita highest, resvdting in wuch grostan, dp“uxuuulua“cx tho,
Juncug seed coprulon thin mt the other :ltitudos.

¢)  Biudies ox the Comser Spndeipoc(actitis hyeoloucod)
(Shirloy Jonag, Dopartpb of Zoolog), Durhon ULLwﬂrus'sl
As part of o atudy of hobitot soelection of broeding woders in Unnor
Teosdalo work at Moor Houwse hos been concontroted on tho Comsion Scndpiper
(etitis hypoleucod).

To try to cxploir the distribution of Co”uow Sanépiper broeding within
. the Regerve, further messurcencnts of hbitat variazbles hove booen fakon for
| cenputeor analysis

Thore wes o deercase in the rusbhoev of o0irs of Comon Sandhipur
breeding on the eastern mort of the Hcuorve from 30 onirs in 1978 to
22 pairz in 1979.
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For this purpose, n scrices of oitfoell
ind in corly Foy on the Gollusie moor. Who tiapd
woeckly intorvalo (fortnlghulg TItor 29 August}
collections nade ot other lower oltituds sites (Tu
reforences N2 029499, NZ o 014447, FZ 003449,
hervestaen hove boen soparated out o the othor
srons oloe ligtod,
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Ko h estoen were capturcd until Junc., This io v
coxly instors ere relatively incctive. Ao thoy oot olier,
incroases.  Hemeo the numbers ©0lling into 31tl‘1Lf in cr'W"
SULRMST progrossod FPifth instor 1Nn¢v1duLlJ NGk
sie vory netive ot the surface.  Hencoe
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Some adults have been paired in the lab in an attempt to breed then,
Results are not yet available.

Table 1. Pitfall trap frequencies.

Numbers trapped

Number of

Date Trap Days alpinus cinerascens Other Harvestuen
June 06 0 1

15 9 1 10

21 15 0 15

28 22 0 12
Jul. 05 29 1 22

11 35 3 50 ,

22 46 0 32 1 (Nenostoma bimaculatum)

30 54 2 96 2 wo 1
Aug. 06 61 0 53

14 68 3 61

21 75 0 15

29 83 0 25 3 " n
Sept. 11 98

Table 2, Hand collections,
Numbers caught

Date alpinus cinerascens
Jul, 05 1 5

11 0 3

17 0 1

22 0 1

30 0 3
Aug. 06 0 1

21 0 8

29 0 5

e) Population dynamics of Neobisium muscorum (Leach, )
gPseudosoorpion : Arachnida)
S.J. Goddard, Dur¥am University).

No report has been received.
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£)  Spiders at Moor House.
\diie Ladds, Department of Zcology, Durhar Univergity).

The study had 3. ains:-

1. to exarine species appearing at dirfferent altitudes to see if there
was any difference in body size S Ty B

2. to examine distribution of some species over an altitude range

3. to compare briefly the faunas of limestone grass and peat bog, as

represented by pitfall traps.

Seven sites were chosen on limestone grassland. These were Rough
Sike (1800ft), Green Hole (1800ft), Moss Burn (2050ft), Currick Hill (2109ft),
Hard Hill (2200ft) and &nock I'ell enclosure (2450ft) and grazed area
(249911:)° Six pitfalls were set in each and left for an average of
15 days.

Two peat sites were used, (spiders taken in the course of another
study). These were on Burnt Hill and Nether Hearth fluts. Ten ritfalls
were set in each and left for approximately 19 days.

Results.
1. 0f species found in large numbers over an altitude range. only

Erigone dentipalpis (fanily Linyphiidae) showed a change in size; for
all 4 neasurenents rade (carap&ce width, sternun length, ferur 1
length, tibia I length)y;the aninal secers to increase in size with
altitude (see graphs). Using a x?2 test it was shown that the aninals
body size in the highest site was significantly different from sige
at lower sites at the 20% level, although the increase was not a
snooth rise,

Possible reasons for this increase are not known, but it has
been reported in other spider species, for exanple, Alopecosa
pulverulenta (Locket and Millidge)°

2. Within limitations of a small altitude range for any one species and
snall sanple sizes due to lack of time, sore animals were shown to
favour either the lowver or higher sites used. DMonocephalus fuscipes
was Tound in the lower sites (up to 2109t), Lrigone dentipalpis in
the higher sites (above 2050ft) and 2 closely related aninals,
Dicymbiun nigrum and Dycyubiun tibiale were found not to overlap in
their occurrence, .the forner being found.up to 2109ft and the latter
found only above 2200t ' . s

3. x? values were calculdbed for species found in larger nucbers in one
or both sites. At a level of p = ¢0.001, Dicynbiuvm nigrun, Tiso
vagans, Monocephalus fuscipes and Frigone dentipalpis were found to
be limestone species, Dicymbium tibiale was also a limestone species
(p = 0.01 - 0.001). Lepthyphantes zimmerrnanni and Lepthyphantes
angulatus (p :A<O°OOl)-were found to be peat species,; as was

Bathyphantes gracilis (p = 0.01 - 0.001).

Many other species werc recorded, but in nunmbers too low for analysis,

References.

British Spiders",.vol. I.- III, Locket and Millidge,

"The Spide®s of Moor House", J:M. Cherrett (Ph.D. Thesis; 1961, Nurhan.
University).

"The World of Spiders”, Bristowe.
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g Ihe Dig

( Susan \

feiversity ).

Fork wes carried owt om the distributinsn of the"Chrpbidoe (C@'le,op't-era.\r’
or. the Foor House Foture Reserve botwesn "15 ’\hv una 5 June 1979 as
port of o second yoor wrdergraduste awvoject.

@ of
ninoer:l
0LD SYnDE

I sanpiing
at. Pen Tell,

- of Knock Iell,
srnt Bill,” Reugh

Pitverll trons
nethot,  Tho cites
Provntbecl: river-bo
Curricl Hill
Sike wnd Bog

sochen o woth

on the
of U‘]lrh only
due to @

neat sitesn, L ototul of
2 were fovnd on the nel
spilleover m“—,CL,, Tron

20-

founo. on the peat arecs included, “L'_
fuli ond Tricl ulcellvc,; C

fuin]
sncelen,

CLC‘.QO )1"01 GL Ay

There wos grester diversity of species on
with a totel of 23 sypecies giving o index-of L'lX’"“E»'i ,
NMargolef ), while on the peot arveas only 11 shecics rere found, giving o
lower index of cdiversity of 4.2,

RR ¢

it

Sampling heo cortirved by there io nothing to add
conclusions reported in the lotl’l Arnual Report (1978\
S. ericac on 2 10m. x 10m. plot on Sike Hill lad boow”
helf of its previous density (ond thot of ;
regponse of the population to this trestnent is bdnc neritore

i) A.comporison ¢

and J.B. Yhidttaker University of Lovcazter). .

~

In the surmmer of 1978 monmy of the foun
set up ot Inock Feil in 1955 tuker Tox
or. the grazed ren outside the erclorure.

the cenclosure
sumples token

2. Suction on each of 2 souvsle detes, imnide and

2
outoide Gic

4, Zoll coren 6en. in dicnetor.



Results.

Juantitotive doto Tren the vuetion asmmler, nitfall. traoas nd soil
coros ~re lictad in T-ble 1. . '

In general, the herb layer of the ungrazed pito aupports rore auinsls,

osnocially Honoentera (3yiidla,e and ClCQQGlllu&G) tasn ‘doos the grezed
pitzo.  The coil cores ~lso revesl densities (noinly 4

which cre approxiiately twice oo high on the ungrazed oo on the grazed
site. '

Ouly in the pitfoll treps woere mmsbars higher on thoe grazed aite.
Theoose wworouvre setiv ity and tra ppebility which for the noin group nwhmﬂg
3

un the eateh, the Carndidae, may: bo expected uo be higher in 10Jﬂ .05
vogetation.

Dizcuvonion,
HELCNHL Lo

In Uanoral the resulto of thiz study -~greo with those of Morwrisg
{1968) ¢ Found th.t vigrazed chalk grasslonds svpported 3 to 4 times ac
pany dnvortebrotos au dld zrosmed.  Only the pdtlall teap reasuwlts agroee
with those of orton-Doyd (1&Cv' who, uning the some nethod reported

higher musbers on srazed rather than ungrnzed grossland in Argyll.

The Teune of the ungramed plet in the preseont gtudy was rather ore

alvorae e

of Dintery wore rocorded on the gragnd site, 20 wvere found on the wnETzet

Simdlerly, 12 couw anecics of Colcovtern rere taken on the grozed sito

bur 17 wero token in tho enclosuye.  Ficrgiuva osrestie. slithough guite
shw ¢ont dn the enclosure wis mot—breened on the grrzed site,

Morton~Boyd, J. 1960. Studien on the difiorences botveer the founs of
grazed ond ungrezed grasslsands in Tiree, Argyll. Proc. Zsol,

Soc. Lond., 135, 33.54,

Worris, ¥.G., 196&, Uifferonces botweun th lnxurtob sto f o of
. grozod. ond ungrazed chalk gracslend, Thc Faunee of. conplo
turves., J. Appl. Beols, 5, 601-11.

avina. ond Collerbols)

m owag that of the grozed site, For exomplo, whilst 16 L)dlllulhm
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Table 1.

W5

sSuction sairmlen of herb

T s et

Aphididae
Cicadellidae
Thyaanonters
Dintara
Hrynenontaera

Coleoptere

Potal

B Ritfall tropg

gth Adug.
10th Aug.
14th
26th

B .

Aug.

C. Soil cores

27th
2lst

June

Aug.

-~ Naah musber

12,988 +

1C,

« eLn nun

Aegexr fauns -

rean runber/x.fy

Grazed

e e A

: “Sewnt.

[ NN
o
S T TV o
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: Ul S i;;
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N = M

ot
wl
S
R )
—
5
N3
Ex
\J1

B

;_l
M

N

f_]
“ov

- ].76 o

ber of anicals/trap/Gry,

Grazed Ungrozed

9.8 4

2.4 4.4 iai.Q

8.6 + 2.1 '
3
1

5.1 4
5.0

10.7 - 3,

u,52 o

ner 52 5 8.T.

16}

Hep

razed Umla?ed

e,,ﬂ'sfzg,‘_::_,__' ,,775
18,469 3 3, 052

2,645
- 3,452

800 4




| ) ) Physiolopi

(Cellu Jone of Leeda

" Has started weseaxch into the ”routa, merdt o1, reovlr B on and,
protein turn over in tho root = atens of (ol w0l @riovhorun throughout

the ysar on the blanket bog. & report qlll Ye

&S

X) lutecolog" of the gerus Geuu.
‘lor, Unlver31t" Colloge Longom

Lh »

This investigetion continues.

“jolm“ vaginatus.

et v . ey -

1) seasonal dynanics of folio,

N S e

. Hobertson, Departnent of Plant Seiencey Dulverqaty of ILe eda)

Thig study of leal deﬁocraﬂﬁ” »hotosynthesis aiid the portitioning of
agoinilates has continued and « full ‘ogort iz pr0u1“od,£0r next year.

1 \

iﬁgaxm;knukJamakmxxumxtwba;taa,alnnle;xglaiaﬁ.aaﬁsigatM

i put sdaotation. to,
J.D. Graves, University College Lon don).

Work is continuing on & project started in 1877 <o look at the
stations nade to the uplsnd enviromrent by 2 clocely rela 3

1 and Geun rivale. These 2 gpecien hove 53 rlklaglm 6‘1'
and 1atitudinal cis tributions, G. rivole belng found at the

ada,

CL

‘o,

higher altitudes ond rore northerly la $itudes.

In the swmners of 1978 and 1879 growth experiments were comploeted at

| 3 sites, Helbeck %ood (€00 it) I'oor House (1€00 Ft) apd Frnock Fell (2400 ft).
! - The experi: enu; hare shown the G, urbarun grows vore vigorously than

1 G. rivole ot all 3 altitudes. Thic is Teupite the I fact that G, vrbanui's

] natural altitudinal linit is at about 1%00 £t in the northera Pennines.
Sinmilar results h.ve been found in growth studies cospleted in the

laboratory.

Presontly-work\js.30ntinuimg~onwpho%osyntheﬂﬂg,_&QﬁifLT»’a partiliioning
andé frost registance in the 2 s»ecies.

Clinatolozical dataare svill belng collect .”ve\cr/1 i tes,
principally from the Foor Houne and Helbuck Wood autenstic weather stations.

"-.,U.ul lJ L3

| n)  Poui-fire succession in Callung-Gomdnuted <o
(h. J. Hobbs, Denartunent of Boc‘n3, UnJ\er ;i; \by~uneﬁ).

-

Regeneration of vegetation aftor nenugenent £ires in relation to oge
. of utand before burning 13 being studied ot Dinnet H.E.R. ond (Lena: agh
Bxperinental Farm (H F.R.0.) in Scotland, sud at Foor House. [hene
provide cxanples of snoecios «rich and gnecles-—-poor 4ry neath, with Foor

| , House being used as a wet blonket bog sito.
Sites were set up lagt yoor 4t Froon Bupn dn the hone that exverinontal

; burning might be carricd out thcre this soring, Unforiunaieé)
excepbionally bad weather conditions orovented any burning, 4o wes the case
in 1978. Since next yeer ig the last year of the mrojoct, moritoering of
rogencration fron experimental burns ot Foor House is now ruled out. It ig

! 5till hoped, however, that sone exnerivent:l burw1ng izignt be dene in 1980
to provide teuperaturs dnte for Tirvew on blontet bog for comarison twith
those on dry hoeath. '




Cyudloe rlﬁ and

C.JlL

26--

Foritoring of plots in tho Hord Hil:

Te wlots, burned in 1975, Hrovidc of 5lightly lator stages in

the suctesslion, and the Short o Tong rototion plots have boon ntudied
The remilts obtained this year shouv the sane overall rolationshing on

found Jimt yeoar, but Boro ixﬂorulrt charean h v@ eccuryed, G 2

Bubus rug Love dacreased abundance, wl

long-torn oxnariront wes contintad.

,"}Onaaxu%ﬂt“”' un haoo oocrocﬂﬁﬂ olightly. Siersrum scopariun hdd
increased in abundence, while mont livoerworts ichons have Gecreased,

ectod trends, with
X apd tho canopy

These reaults are lxrg\Ty in JCCOTd”’ ce with t
Callunz: increcsing towerds co-doninence wilh B, vagir
bocoizing more clowed thus reducing the abundance of ITivoerwerts and lichens,
There doan not swpoar te be any sirple relationshin botween these trends
aad the treationt enplied, but wore detailed myslysos of the dete ave in
progreai. ’z

ex;

Toudnel shoot length of Colluna wos agein moamuraed in all treatnouts
(100 snoots wer trestnont). The s eoults neaned over 4 blocks arcs-

Ciie

. short rotation grazed - 4.85
Short rotation won-giazed 4,39
Long votation grazed 3.91
Long rotution ron-grazed o 43

o3
0

Urnburnt groazed 2.

Unburnt non~-gruozced 3.39

These results arce gimilzy to those fron st voor, with no siénificant
diffaronces betueen Long ~nd Short rotation troatronts (oplw the vnburnt
controls were gsignificsntly dilfcrcent fror: the cother trontnents, at 570
level). Thiz year, howcver, thore way o oisnificont diffornacs between
blocks, terninal sheot grosrth coserontly Increasing with clovaticon,

-

Theae nlots will be studicd gain noxt wesr and the data included in
a NMarkovian model of vost-fire succossion.

o) Carbon balence of S
(5. Dogeitt, Dooufunvnt 01

During the 1979 field scason, ncosureicnts of he photocynthetic rato
of 5. copillifoliun wore vate uulnﬂ 14C0p incownoration tochniquas. The
oquib“ont used was & 2 gos systen 28 doscribed b, Incoll (18 78) aid

previonsl: used ot Eoor House by ishnore (1975) cnd  hobovtszon (1S76)  with
s vulgaris and Briovhoxu vaginatun regnectively

In conjunction with cach neasurcnent of whotoz nthesiu a mumbaer of
oth»r variablogs wore monitored. Mong cb.ﬂb vore photow flux density,
nofg temperature, olr U ratur e ond wmons water contont.  An atboupt will
ve mede to explain the veriation in mecgured photeos: nthotic rotos wsing

theao and other varichloes.

The results from thin study will dbe conoc
net COQ ezchange obtaincd in tne loboretory waing an infrawred gas anal}scr.
In the lobhoratory photon flux’ densits, rous o rrture snd, =g far ag
o0s8ibla, nooss ﬁamur_coptsnt AT CPﬂthllLﬂ curing the ohsorvaticns. Ny
1mck of pgrecnont botveen fiold and laboratory rocults Luy indic:te the
role of onwviromiontal foctors not congidered during the Labovotory work,




_2‘7_

(o.g, termstatvre orchistory, tire from the stort of the growing 522000 )
in dotermining the photoarmthetic rate.

Ashioru, MJR. 1975, dcophysiclogidal studies of (rllune vulzoris in s
mooxrland habitat, th.D. Thesis, Unllqurm._’cy.of Lecds.

Incoll, I.D. 197¢. Ficld Studies of Photosryuthenig: Nonitoring with
14002 In: Bovironmentsl Eifectson Grop Phymiology, Lavdsberg, JoJ. and
Cutting, C.V. (Bds.). Acadenic Press. ]

Lobortson, K.P. 1978, 19th Foor House lm:l Reporid.

Ihe offecty of grmzinm proor urc on trifoliwi ropens 1.

w-
TR e AR S/ g ol e aanreal

T
(Ji11 H. C;lllJVL Ulqurﬂ1ty of “c?Efbtla upon T;vo)

Antroduction.

4 doteiled study of Prifoliinn rg L. {white clovor) wes corviod
out ot Moor Heuse Naturc Teserve curirg July ond sugvat 1976. Thin
survey woo dnitiated aftor work at Kewe:notlo Unlwerwlty on tha low
toimmerature growth potontinl of o ouell ecollecticn of plants fromﬂhcor
Houze owgeested that agriculturally uaoful b”Lutic varistion is »rovent

in %, repens on the Resexve (CGllercpnbaw,. 19’75,_&),17 erenvhaom, crd Bplor,
1976 ).

Kothod.

@loven sitos of T, ropoms gpanireses -wsis.chonen for their divorsity
in soil type, Mlcluﬁno ond agpect. A rordon garole of-BO. plinte a'tgkgp
frorm eneh s8ite -and neasuieneonts of loofiet lougt vand otolen ivtornode )
length werce node, 1o attoont to identify tho fretora affeeting the
distributicn and “orohologf of T. reneny, obuul rations and recouranients of
grazing prospure, shocy buthlﬁﬂr flov;ring,”asnocintod specion, 201iL tyoc
and poil fortility were rocordod. -

An eaditicnel oxperinent to 1zvonuigate tho effuct of ronoving
grezing pressurce on roryhology wao olso corrioed out, Wire cages to cover
an rree approxinately lu2 VT Mlgcogmgn,uitaagiﬁgkgﬁilbnzhd‘9,£p¢ 2 woriod
of 4 wecks. - ?

Rosulis.

Table 1 oumparises the inforrmaticn on cach zite. ilensuromonts of
leaflet longth acd intcrnode lengtl oro vicorded in Table 2,
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riorhslogy.

divectlyrelated to tho adacussion will be congidercd,

Table 2%
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Asmoct.

Zxceyt whoro rrazlnﬂ vrestiure vas loas 1w indigenons population in

cha rnctcrl) od by onall looved, proscrate plonts with onell internode
lengtho. Grazing aroncure iy the only foctor with which pl;rt size can be
casily coireloted. .

The coging crdi ont' win not contletely syccomsful,  On oites 1,4
and 6 the UiIQ cogos Tore pertially €lattoned ond thoe ahoop hed evidertls
boon sble. o gysze through the cosh to o snall extornt. Ploants saopled fren
inside thc- g0 2t the ord of the 4 weck cxvwerinent had sig:

Jenwves and lonser stolen intorpedes thon olonts shnsled owtsicde tho euge
ot tho somo tinc. Tho.ﬁagnitu-o of those ¢iffcronces was approzvinately
corrclated with the grazing nroguure \xvcrluncul_it ench oite.

Bteilod récords of a1l moammrcreonts ond Sbrervations are aveilable
(Colldsam, 187977 but vill -not bo proesentod nere. Only thoese itons

h]

Diseussio:

Tt dio vv1gu T fron
T reosng 18 cleoze to its
and ot sodil Tortility
Me dato From both tho

soll pit ond phosshoere thot
1962) on the Rosorve
tor liniting its Jistributica.

IR and thoe coging OX{JTlmJRt indicerte
grasing groaaﬂlv in nousihly tho isctor with wont off.et on

ificortly loreger



1 Goll

30

ovidonce freos snading cyooevinents with Lo rovono
At grozing 2lont gize thiounh ito offoct en light int01fj”y and
Uﬂ“ctr‘l comnositisn thrcughout tho siord,  Althouveh 2etunl nuwasurenonts
of thoese 2 anronetors not mace, ODsIIvetl hoight ond site
aopect Huggent that in Toble 2, tho sltur Leo Droxiiately in
the owdor of dricdinnce exporicncod, with con light bolng

e oy oy A e R
srantost en o site .

‘“cﬂfof rdc infro-red 11'ht

Th _rotos

ot Rt 5 ,
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All the results point to the importance of the graszing animal as a
distributor and recycler of ntrients, with large amounts of ions being
made available éven with water extractions on oven dried material.

The soil cation exchange capacily is high and probably (]i.l"()(','l;ib/ N
related to the high organic matter levels and so varies as organic
matter varies, in depth and seasonally.

The input of ions in rainfall is small and variable (and especially
small 4n snow) and the outnut in leachate, drips and "springs" seems to
be relatively consistent, the ion ratio being Ca pNay Mg)H K.

The statistical significance of all the results has yet to be found.

S) shdies of periglacial phenonena,
(L. Tufnell, Huddersfield Polytechnic).

Five of the Reserve's ploughing blocks had their movement recorded
for the fourteenth consecutive year. Despite the harshness of the winter,
results were very similar to those obtained on previous visits. This
reinforces the view expressed on p. 24 of the 1977 report that there is
no simple correlation between severity of a winter and rate of block
movenent,

Table 1. Movement of 5 mnloughing blocks on the Reserve
between August 1978 and August 1979.
Block numbers correspond with those in
the 1975 report.

Block No. Amount of movément recorded (cm. ).
1 5.4 '
2 3.5
3 1.0
4 1.0
5 0.0

t) The effect of barytes quarrying on the invertebrate fauna of
streams near Silverband Mine. .
(Susan Haile (formerly Susan Dick), Department of Civil
Engineering, University of Nowcastlenupoanyne). '

This account is & .supplement to the reports made in 1978 and 1977,
Further invertebrate fauna samples were taken in May - July 1979 and
levels of suspended solids were measured in the streams around the Silverband
Mine.

Knogk Ore Gill:

Results here still showed no difference in numbers or composition of
the faune in samples taken above and below the entry of the Silverband Hush,
This is not surprising since the water from Hush Stream has been entering
Knock Ore Gill on very few occasions. Levels of susvended solids in the
streamn are low (See table l).



Middle Tongue Beck:

The fauna of Middle Tongue beck now seems to have recovered from the
effects of the flood that came down the Mine Stream into Middle Tongue
beck following the bursting of the lagoon above the quarry in June 1977,
Levels of suspended solids at sites above and below the entry of the Mine
Strean were fairly low except on 2 August 1979 when levels of suspended
solids at the site below the entry of the Mine Stream were 40 mg/l. This
followed a storm and presumably the silt had been washed down the Mine
Stream into Middle Tongue beck, from the barytes quarry area.

3ilverband Hush Stream:

Levels of suspended solids were fairly high on every sampling date.
The fauna of the Hush Stream is still rather restricted, namely
chironomids, limnophilid caddis, and Agabus sp. beetles, although further
down the Hush some stonefly (Nemurella picteti) have been found.

The heavy metal content of the silt in the Hush was measured and
found to be quite high (table 2). The presence of water beetles and caddis
within the first 150 yards of the stream suggests that these metals are
not having a toxic effect or that these species are resistant to these
levels,

The recent expansion of the lagoon system and the installation of a
new pump to recycle water from the lagoon back to the mine ham made the
possibility of further overflows from the lagoon into the Hush Stream less
likely to occur.

Table 1.

Suspended Solids,

Mg/1

29.5.79  27.6.79  2.8.79  8.8.79

Middle Tongue beck  above 7 1.1 14 4
: below 8 2.7 40 4
Knock Ore Gill above 2 1.9 6 4
below 1 0.8 8 4

Mine Stream e 32,0 6 8
Hush Stream 106 e 24 26
Effldent entering lagoon e e 2187 20540 52

Table 2.

Heavy Metal Analysis.

Ne/g

Hush Stream Silt Cu Pb Zn
” 70 40 16.6.
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