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T. GENERAL

a) Introduction

The Report covers the period 1 October, 1976 to 30 September, 1977,
a year in which there have been changes in staff, permanent, temporary
and attached personnel, that have much affected the smooth running
of the Pield Station.

In October 1976, Linda Teasdale (now Robinson) married and
subsequently retired at Easter, Linda came to Moor House from school

3n 1967 and over the years that she was here made herself virtually

irreplaceable, participating in a wide range of duties, from segretarial
to botanical, and even estate work, all willingly. Meanwhile, the
office is neglected and in the absence of typing and clerical assistancg,
difficulties are nunerous, So we hope that when Jill is older, Linda

will be back,

Another serious loss is the retirement at the end of the summpr, of
Mps, Dunn, she has been Hougekeeper for 7 years. Her friendlingss and
congern for hostel user's confort are well known,

Over the winter the Scientific Officer post previously held by
Ry Williams, was filled temporarily by D, Tattersfield, whe on
Linda's retirement accepted the vacant Assistant Scientific Officer
position, He left at the end of September, For the first six months
of 1977 Miss I, Wood, a geographer, was temporarily employed,

It was with great regret that we heard of the death last winter
of Alex. Mason., Alex, who had lived for many years at Birkdale, had
bgen gamekeeper of Dufton Fell, He looked after Moor House during
the interim reriod (1951~52) between its purchase and occupation by
Conservancy staff, A good field naturalist, he was a valued friend and
during the first part of his retirement from Lord Hothfield's employmgnt
acted as an honorary Reserve Warden, from 1962-1970, An appreciation
was written for the local paper,

The Freshwater Biological Association, Cow Green Section, which
had occupied laboratories at Moor Ifouse since 1968, left in 1977,
Dr. P, Armitage was transferred to the River Laboratory, Wareham,
Dorset, in June, and Dr, T, Crisp and staff moved to Lartington, in
Teesdale, in September,

b) Reserve Management

Although the programme of replacing old fencing gets disrupted
by lack of staff time and the unpredictability of the weather some
progress has been made., The Nether Hearth tree enclosure and the
long=term grassland exclosure on Little Dun Fell have been completely
re~fenced, the latter with the help of a Snowcat in transporting
stakes across from Great Dun Fell. As a contribution towards the
commemoration of the Queen's Silver Jubilee, the Conservation Corps
has made a stert in fencing Hardshins Mine, at the Reserve entrance,
by the River Tees, Half a hectare is involved, The plan is to
introduce trees and shrubs, such as pines, rowan and willows, end
by methods such as diverting old water leats into the area constructing
a wet area., Judging by the success of other tree enclosures on the
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Resprve the effect on wildlife, especially birds, will be considerable,
However, there will be difficulties; apart from the latent zinc and lead
toxiedty, and harsh physical nature of the mine waste, the main problem
for guccessful scrub and tree establishment will be in controlling
rabbits and excluding sheep,

The storms and a long neriod of snow lie during the 1977 winter
weTe particularly severe on the tree plantings., Thirty percent of the
Scots Pines have dled in one enclosure and 'some of the deaths are
attributable to winter damage. The results of a survey of this
enclosure are given later,

Snow and poor spring Weather prévented heather burning, which must
be completed by 31 March, and held up much of the work on draining,
‘planting and maintensnce, The backlog in repairing and renewing enclocure
fences is comsidarable, “! p

Cumbria County Council has accepted the responsibility of maintaining
the Pennine Way, which is eroding in some places severely, as it
traverses the summit ridge. The Council has agreed to submit a project
for-aid to the Manpower Services Commission and it is eéxpected that a
Job Creation Programme team will be assembled to carry out extensive
remedial work next summer. Official way marking will supersede the
carved signs erected by us in 1974, and now largely removed by
sowrenir hunters (vandals), who have also removed, and possibly stolen,
a Reserye sign complete with post, Damage, and mlsdemeanour By the

. _jpublic, and mining operators, is mostly confined to the wost and summit
-areas of the Reserve., Overspill of mine elfluent from” the Silverband
Mipe occurs and a project to monitor streams is described later in this
Report, However, vandalism by persons unknown is affecting this, and

. other projects where sample traps are involved,

Failure. of the ski-ing fratemity to accept responsibility resulted
. in the scheme to permit ski-ing under licence coming to an end, As a

~ temporary sxpedient ski-~ing was permitted within the original area
boundaries, but with more snow and better ski~ing conditionsg than for

a number of years the possibilities of trouble were great., Fortunately
Mr. J. Rose had the assistance of Roy Walmsley (Task Force North),
whilst snow=blocked roads reduced pressure on occasion, Once again
Brian McArthur, honorary warden, helped with wardcening in the latter
‘part of the season, when Mr, Rose left for Ravenglass Local Nature
Reserve,

¢) Natural History

The Warden reports the sighting of two bird species, a Tree Creeper
and Stock Dove, new to the Reserve list which has been published as
an Occasional Paper this year, The decrease in Dippers breeding on the
Reserve this year - there were only 6 pairs — may be due to the severe
~winter, Thoeré was also a decline in the number of duck recorded during
~ the breeding season, and neither Grey Wagtail nor Wren was found
breeding, Short Eared Owl was another failure, although two palrs were
present throughout the spring and early summer, The only species to show
a marked increase in breeding numbers was Redshank, otherwise the
ramaining species were present in their usual numbers,

It has been a poor year for moths and butterflies. Only five
-species of butterfly were recorded: Green Veined White, Smell White,
Small Heath, Small Tortoiseshell and Peacoclk,
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The leaves of some Willow and Birch trees were eaten by sawfly
larvae, and Puss Moth caterpillars were found on Willows,

Although Rabbits were much reduced by the winter, nmumbers increased
again in late summer whilst the Fox population has been very low throughe
out the year.

d) Survey and Research

For the first time a Nature Conservancy Council in~house project
hasg been based on Moor House. The project, a survey of Grade 1
upland sites in northern England, is part of a wider exercise initiated
in collaboration with the Regions concerned, by Dr. Art Lance,
Upland Ecologist, of the Chief Scientist's Team, originally to cover
Scotland only.

Two teams have becn recruited for six months; onc toam for
north-west England (Dr, D, Horsficld and Miss J. Brodio) and another for
north-east England (Miss A, Pickering and Miss G. Hutchings). A £ifth
member, B, Larking (Job Creation Programme) has been engaged to draw the
resuliting vegetation maps using air photographs and ground survey data,

Although the objectives of the project are several the main aim
is to survey the sites, assemble the data, principally botanical and
put this into a form in which conservation value can be assessed,
Agricultural improvement, afforestation and recreational uses pose,
of ten unpredictable, threats to the conservation interests of much
hill land, Ultimetely advice on the management requirements of these
areas will be needed and the survey will give a firm base on which to
give this, Advice on the conservation of wildlife, and where possible
methods by which conservation value can be enhanced, depend on
reliable information on the distribution within sites of the
commnities they comprise and the conditions under which these occur,

By using similar phytosociological methods of data collection
mutual advantage will be achieved by co—-operating with the National
Vegetation Classification commissioned by the NCC., This will further
the alms of the National Vegetation Classification in producing a new
clagsification of the British vegetation,

The method of survey employed involves collecting quadrat data of
plant groups from areas selected as representative, cover being
assessed on a Domin rating. Vegetational boundaries from field and
alr photograph interpretation are drawn on 0,5. maps of 1:10,000 scale,
Six colour codes distinguish the main vegetation groups within which the
more precise vegetation types are shown by number code.

The following sites are being surveyed:-

N.W, Region ~ Crossfell, Bellbeaver and part of Yad Moss, Appleby Fells,
including High Cup Nick and Warcop Fell, Mallerstang and
Swaledale Head, and Helvellyn and Fairfield,

N.E. Region ~ Geltsdale and Tindale, Kielderhead, Cheviot, Simonside and
Harbottle, all in Northumberland with the exception of
Geltsdales,
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The project is supervised by br, M, Rawes, assisted by other
Moor House staff, The absence of administrative help has made this an
exceptionally time consuming task, which has seriously affected the
regular field programme of the Field Station,

The use of ‘the Reserve by Universities has coutinued although it
mugt be said that most of vhe studies are of morginel value to the
Conservancy. Hrom Durham Dr. J. “oulson, with Dr, J, Butterfield as a
Fesearcn fellow, uses 10 sites oxn the Reseirve in his NCC commissioned
gurvey of North England titled "The Geogruphical characteristics of
Moorland using inverbtebrates”. Dr., Coulson continues his work on the
moorland irvwertebrates and the factors affecting their abundance. He
also has a number of students under supervision; Martin Randall is in
the first year of a Ph.D. study of parasitism in Coleophora alticollela,
the moth whose larvae are found on Juncus seed beads, Shirley Jones
h%lmda;mdmmmwyS%ﬂmcfsmﬁmmgwﬁbm,lﬂpﬂhﬁmdrﬂw
sandpiper, prior. to starting a Ph.D, this antumm; and two under-
graduates have looked at the biology of the dipper, their numbers,
territorial size and food supply. Dr., S, Goddard, of the same
department, has started a comparative investigation of inverteébrates
on lightly and more heavily sheep—pgrazed blanket bog, She has also had
a student looking at the biology of ceriain cnchytraeid worms,

Dr, Lewis Davies was persuaded to =pply for assistance under the

Job Creation Programms to look at aspects of stireanm blology relevant
to possible prescnt and fubture pollution from the opcn cast mining
activities at Silverband, wherc barytes is leing extracted, A
graduate and technicion are empleyad.

From Lancaster University Dr, J. Whittaker has continued his
sampling of Cercopids. Professor H. Wooihouse (Leeds) has two students
involved in physiological studies of plant growth; Adam Kwolek completes
his Ph,D, work on CJ7“*NW this year and Ken Rohertsen is looking at

m run vagzinatum, Duacan Maoh ay-(vestfield
Gollege), qupe“v*uod by Dve RaS, Clymo, has Tinished o year's sampling
of Sphagnum on Burnt MHill end Teter Hayward, from the same College, has

collected mosses for laboratory study.

An ambitious orograims of work on the effects of sheep grazing on
limestone soils was started by Gurnar Ulisnis (5heffield), whilst
Lance Tufnell (Huldersficid) continued his long-term study of periglacial
activity, mainly at sitss or. Great Dun Fell, Dr, J, Ollerenshaw and
Dr, Stewart (N@wqa”tle) hoped to test ths frost resistance of grasg and
clover varieties under ficld conditions, but at prezunt the problems of
lead and zinc toxicity in many soils have intsrfered with their plans.
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1T, SCIENTIFIC ~ Moor House Staff

a) Climatology (R.B. Marsh)

The weather summary for 1976 is given in the appendices and
observations covering the reporting year are shown below the 24 year
meale

Table 1

Oct Nov Dec Jan Feb Mar Apr My Jun Jul Aug Sep Yes

Maximum -~ Mean 9¢5 541 3.6 2.4 1.9 L,0 7.1 10,7 13.9 4.8 14,7 12,5 8,
1976~77 8.9 Le7 0.5 0.7 1.7 L4o9 5o1 10,4 12,7 15.6 15 11,3 7o
]ﬁﬂimum - Mean 3.7 001 "“107 "203 "505 "‘107 ”001 2'5 505 7-2 703 509 1'
197677 45 =041 =3,7 ~3,9 ~2,6 ~0,2 =0,7 0,5 3.8 6,9 6,7 5.8 1,
Moan—-z(Max+Min) 646 2.6 0,9 0,1 ~0.7 1.1 3.5 6.6 9.7 11,0 11,0 9.2 5,
1976=77 6.7 2.3 =1,6 =1,6 =0.5 2.3 2,2 5.5 8.3 11.3 10,6 8,5 L.
Mean earth 7e8 L7 2,8 1.8 1.6 2,0 3.8 6.4 9,9 11.6 11.7 10.3 6,
1976=77 802 a7 2.7 1.5 Aok 2.7 3.1 5.8 8.6 1141 1141 9.3 5
anxaﬂfﬂi@mMSLEZDJ+3181%.8UJ11%%;&0()ﬂh51ai8ﬂMJ5ﬁ131&h31&ﬁ
1976-77 239 2 1654 3024 520,9 198,5 1794185, 7 80,5 Yks 6 86,2 103% 8 181, 6 2388,
Mean sun{hr/day) 2.55 1.39 0,91 O A 1075 2676 Lo O 5019 5.97 L4e73 4e 55 3,37 361
197677 1649 1492 0,99 1401 1,49 1.78 3.39 7435 6.22 6,05 4,93 2,61 3,2
Mean air frost/daysk 14 20 22 21 21 15 7 1 + + 2 127
1976=77 1 14 29 25 23 15 15 12 L. 0 1 0 139
Mean ground frost 10 19 22 2, 2, 2, 20 12 7 L 4 6 176
197€=77 /days 11 23 31 29 27 20 21 22 7 L 8 5 207
Mean snow-lie/days + 5 11 15 16 12 5 1 + 0 0 0 65
1976~77 0 o 31 29 17 8 5 0 0 0 0 0 .
+ = less than % day

s The most obvious point demonstrated by this table is that all

temperature means are below average while the number of days of air

and ground frost and snow lie are above average., Maximum temperatures
only rose above the average in two months, March and July. This implies
that the recent warm period of climate has ceased and this year compares
well with 1968-1969 and 19691970, see Table 2,



Table 2

196869 69=70 TO~71 71~72 72=73 73~Th Th=75 T5-76 T76~T7

Maxd mun=Mear 768 8a1 8.6 8.1 8.6 8.1 8.9 8.9 7.6
Winlmunl_Mean 1 7 1.7 2q2 1.9 2@2 107 2.3 2.11- 10L|-
Méanz(MAX + Minl.7 Lo 9 Sl 5.0 5l Le9 5.6 He b L.5
Earth 6o 5.9 6.6 Bol 6ol 6.0 6olr 6.5 5¢9
Rainfall(mn) 1555.8 2061.3 1650,5 1586.3 1662,9 1844..5 2111,9 1495.9 2388, 2
Sunshine-av.

”ﬁi/dlgf By 2,95 3.4k 3,32 2,89 3.39  3.30 3,61  3.52 3,27
A:gagzost 10, 40 119 116 127 133 12l 122 139
Grg:;l;i frost 175 182 178 194, 195 208 207 200 207

Snow lie-days 94 102 53 61 S bk L7 bk 9

December and January had figures that correspond to those of the early
1960's. The December max1mum tenperature was the lowest we have recorded,
the previous lowest being 1,6°C in 1963, and there were records for air
- frost, ground frost and days of snow lie, January was the coldest since
1963 and total precipitation, mostly as snow, was a record high.

In contrast, March was the warmest for 10 years with the highest
minimum temperature since 1966, but the lowest amount of sun recorded
since 1969, The next three months were cold and air frost was recorded
in August, but not in September, an unusual record.

This informmtion points to the local climate reverting to normal,
if this is how the pericd 1953-1970 can be described.

DM, Tattersfield,

Whilst vegetalion maps and ailr photographs give a base against which
major and generalised changes in vegetation and physiognomy can be shown,
the time scale in which we are involved requires a more detailed
investigation, WNevertheless it is important to repeat overall surveys
from time to time and this year Miss I, Wood was engaged to re-map, from
air photographs (1956 and 1975), the bracken areas on the west side of
the Reserve., A report is held in the Reserve Record, Whilst there are
difficulties in interpretation with two sets of photographs it appears
that bracken has not so much changed in extent as in its boundaries,
receding in some places and increasing in others,

Miss Wood also looked at changes in the course of the River Tees and
measured the amount of bank erosion and build up of shingle at seversl
sites. These two studies are a foundation for repeat examination,
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The detailed study of bobanical composition, and its change, is
centred on 17 monitoring sites, representative of the Reserve's
vegetation, The sites normlly have an area from which sheep are
excluded, some now having been maintained for 23 years, and grazed
plots, Apart from these sites others previously analysed and open to
grazing, may be used.

Effect of present day sheep grazing of the open fell

In the study of a poor grassland dominated by Juncus squarrosug
(Moor Rush) it has been shown that there have been significant '
increases in 10 years in Festuca ovina (Sheeps Fescue) , Carex nigra
(Common Sedge), and Juncus itself as well as a number of mosses.
Festuca and Nardus stricta (White Bent) have likewise increased on a
Nardus grassland, Although there are likely to be seasonal differences,
the numbers of sheep (under investigation this year) using these
grasslands vary from those recorded in the last survey in 1966,

The high-level fescue grasslands of Little Dun Fell and Hard Hill
have been re-examined. Although the point quadrat data have yet to be
analysed it appears that only small changes have taken place since the
last, but incomplete examinations in 1974 and 1970 reapectively.,

Effect of removing sheep grazing.

Significant increases in cover of Deschampsia flexuosa,
Eviophorum vaginatum and Galium saxatile have occurred in a
Juncus squarrosus grassland after 10 years without sheep grazing,
As elsewhere Juncus has declined under enclosure and so have
Festuca ovina and Eriophorum angustifolium,

In the case of the Nardus enclosure the only significant changes
in 10 years has been an increase in Galium saxatile and Nardus itself
and a decrease in Agrostis tenuis. A spectacular increase in
pleurccarpous moss cover has been recorded and the overall plant cover
has increased from 2,8 to 3.6 species hit/point quadrat. In the Juncus
sward the cover increase has been less than O.1.

Preliminary examination of the Little Dun Fell and Hard Hill field
results show that in the first fescue enclosure there has been a
substantial increase in Deschampsia flexuosa and Carex bigelowii over
the past 3 years, whilst on Hard Hill there has been a decline in
Pestuca ovina, Nardus stricta, Carex bigelowii and Juncus squarrosus.
Both sites have been fenced for 22 years.

The increase in Carex bigelowii cover after removing sheep grazing
has been measured on numerous occasions and its increase in leaf size
has been observed. Miss J, Drage (Sheffield), in a student project paid
for by NCC was encouraged to look at this sedge and measure differences
under grazing and enclosure. Her report for the Reserve Record details
differences in leaf size and shape and in root forms.




Effect of burning

R. Hobbs (Edinburgh), employed temporarily, made a brief study to
assess the relationships between performance (growth anl flowering) of
Calluna vulgaris (Heather) and age of stand, and also to illustrate any
i fferences due to site. Age of stand is related to burning. He found
considerable diff'erences between sites, but that within a particular site,
pe rformance varies with age of stand, reaching a maximum and declining ss
the stand matures, The results are given in a report for the Reserve
Record.

c) Natural grasslend commmities (M. Rawes)

It has only been possible to make occasional checks on the performance
of the introduced plants., Dwarf Willows in Rough Sike enclosure continue
to flourdish and cuttings of Moor House grown Salix phylicifolis have
taken and are growing well. Saxifrags aizoides, which has increased its
status by seeding on ledges and by the Sike, and Draba incana have
flovered particularly well, Angelica sylvestris is spreading rapidly
and encourages the prospect of the developuent of a tall herb vegetation.

d) Red Grouse = Moorland Management (M. Rawes, R.B. Marsh and
P, Holms)

An improved map recording the pogitions of heather burns was drawn
by Miss I. Wood from air photographs, Inebility to burn this year delays
the assessment of burning as an improving factor in the management of
blanket bog for grouse. Counts of birds continued as in previous years,
but the time spent on the swvey was less than desirable,

P, Holms's report followsi-—
Introduction

With the exception of the Dipper (Cinclus cinclus), the Red Grouse
(Lagopus lanqus sootlcus) ig the only year round bird resident in this

area. The aim of this work is to gain a more accurate picture of annual
fluctuation of the population,

Area counts are carried out on a fortnightly basis. Counts of adult
breeding birds in the spring, of nests and eggs in the summer, and of the
young birds in August.

This season follows a year of high aubtuwmn numbers. April and May
minimum temperatures were approximately two degrees below average and
June was colder,; so heather growth was later than usual.

The Study Areas

The eight study areas vary but all are between 500 and 650 metres
in elevation., They have a total area of 141 hectares.

Yethed |

The grouse were flushed using a pointer which .ranged on either side of
the observer, The birds were identified as cocks or hens, young or old
and in the case of territorial birds, plotted accurately on area maps, All
counts were repeated as even single birds missed, constituted a gross wrror.
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The spring population wes similar to that of the previous year
(0,69 birds/ha) when the autumn counts showed a young to old ratio of
2,82/1.

The first chicks were found on 19 May, three days later than last
year, The mean hatching date was the 24 May compared with the 22 May in
1976, No predation of grouse chicks by black headed gulls was witnessed
this year though they were quite abundant on the Reserve.

Table 1 Spring density of Red Grouse per study site, 1977.

Site Area (ha) No. Adults Birds/ha
Bog Ind 104 2 10 0.98
Burnt Hill 20,3 14 0,69
The Drive 20,2 12 0.59
Hard Hill 2 e O 6 043
Hard Hill A 21,2 16 0,75
Hard Hill B 24,5 16 0.65
Green Burn A 15,6 12 0.77
Green Burn B 1.7 12 0,82

[t}

Overall Average 04 71

Breeding Success

The table below shows the August counts to estimate breeding success
as a ratio of young to old birds, Over a period of two weeks two counts
were carried out on each of the eilght study sites., An overall young *to
old ratio of 2,6/1 is good and compares well with 2,8/1 in 1976 and
2.2/ in 1975,

Table 2 Sample counts to estimate breeding success, 1977.

Ares Adults Toung Toung/01d Av, for area
Bog End. 7 18 2,6/
5 12 2./
13 31 2,0/1 2,5/1
Burnt Hill 8 20 2,5/1
13 35 2.7/1 2,45/
The Drive 11 32 2.9/1
N 11 2,8/1 2,8/1
Hard Hill 2 3 7 2.3/
10 2, 2.0/ 2,55/
Hard Mill A 5 13 2.6/1
7 20 2.9/1 2.5/1
Hard Hill B 6 18 3. 0/1
9 2 2,6/1 2,95/
Green Burh A 6 16 2,6/1
8 21 2,6/ 2,6/1
Green Burn B 8 23 2,9/1 2.75/1
Overall Average = 2,63/1

Chick Ringing

Ringing began in the first week of June when most broods were at
least ten days old, When flushed at this early stage the brood disperses
in all directions and the dog must be used to locate chicks individuelly.
Plastic expandable pigeon rings were used at this stage until the chicks
could not be caught easily, at about six weeks.

All the chicks captured were aged accurately using the primary
moult and development method (Raymond Parr, 1975).
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Hegting

The nest of a Merlin (Falgo columbarius) was found between the
Green Burn census areas A and B early in May. All work stopped on the
areag from that time; there is therefore no grouse nest data available
for these sites this year. The young to old counts were however,
carried out as usual on these areas.

A total of 16 nests were located on the main study areas. On the
Drive a nest was deserted, two eggs having been taken by gulls, The
remaining eggs were lying adJacent to the nest and partially covered by
sphagnun moss, Not far from the nest a hen had been killed by a fox.

Clutch size was down this year, only averaging 7.81 on last years
8.69. Overall hatching success was 95,8%

Table 3 Betimation of clutch size 1977,

Site , Total Av,/Area
Bog End 9, 8 17 8.5
Burnt Hill 8, 6, 8 22 753
The Drive 6, 9, 8 23 7.6
Hard Hill 2 7 7 7.0
Herd Hill A 8, 8, 8 2l 8.0
Hard Hill B 6, 9, 10, 7 32 8.0
Green Burn A ) a
Green Burn B no data

total No. of eggs 125
~overall average 181

It has been a good breeding season, following a year of moderate
spring numbers and a high young to old xatio, Though the spring
growth was later than usual, young heather growth was in abundance
at the critical early nesting period,

e) Tree growth and effects on habitats (M, Rawes and R.B. Marsh)

Overcrowding may be responsible for the death and poor performance
of many trees, To enable the trees to be managed a start has bheen

“made on dividing enclosures into compartments and thinning the trees

to at least 1%-m intervals. The enclosure, the Pasture, that has
suffered rost from storn daiage has been the first to receive
attention. Last winter wes particularly severe on this Llentetion
and nunerous trees were killed and more demaged tc such an extent
as to raise doubts on the future of this enclosure,

R, Hobbs undertook a census and found that 28% of the Scots Pine
were dead, 22% were bent and 25% had the top portion of the tree dead.
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Lodgepole Pine suffered no deaths and was less damaged although the top
portion of 31% were dead. The hardwoods, Swedish Whitebeam and Rowan,
showed variable amounts of damage and growth, a large proportion being

damaged or suppressed by conifers, Hobbs' report will be placed in the
Reserve Record,

III. RESEARCH BY THE INSTITUTE OF TERRESTRIAL ECCLOGY

a) Plent ecological studies of veat (A.J.P. Gore, Monks Wood
Experimental Station) '

1+ Routine clipping and sampling of the long-term experiment (Gore, 1975)
at Bog End was carried out in August. Annual clipping and removal of the
© plant material to peat level since 1958 has shown changes in proportions
of the main species but there has been no overall decline in yield, 1In
1977 the more sloping plot 14 hgg a total standing crop of 73 g2 and
the less sloping plot 1B, 89 gm ~. These were not significantly different
and were not appreciably different from the ogerall means of the first

10 years namely: 83 gm™= (Block A) and 69 gm™“ (Block B) but which were
significantly different, Evidence from this experiment suggests that
annual total removal of above ground material is not associated with a
decline in  fertility.,

Interestingly, Calluna vulgaris and Deschampsia flexuosa continue,
each year, to occur on plot 1A in spite of the drastic disturbance caused
by clipping. These species do not occur on plot 1B,

Ref: Gore, A.J.P, (1975) J. appl. Ecol., 12, 3L49-366.

2. Water balance studies. The RF interference at Holme Moss was not
overcome., A new Automatic Weather Station has been installed at Snake
Pass, Snake Pass is about 5 miles to the south of Holme Moss at a

similar altitude, I'irst results are encouraging in that the solar sensor
is recording properly at Smake Pass., The records from Moor House continue
to be satisfactory and continued help from Brian Marsh is gratefully
acknowledged.,

b) Competition between grass species (Helen E. Jones, Merlewood
Research Station) '

This experimental attempt to compsre the growth of Festuca ovina and
Agrostis teruis in pure stands and in competition with each other is
continuing.

A second experiment has just been completed in which the two species
were grown for two seasons in monoculture and in 1:1 mixed culture, and
either left uncropped or cut at 2~weekly intervals, Six harvests were
made during the course of the experiment, One set of uncropped pots
was placed at Moor House for the duration of the experiment, to compare
growth in the natural site with the growth made in the greenhouse by the
unc ropped treatment at the sizxth harvest., Preliminary results indicate
that Agrostis tenuis is more vigorous than Festuca ovina in the uncropped
mixture, although Festuca ovina is not wiped out, Results from the cut
treatment were variable, partly because the cutting regime was too severe

“in the very hot summer of 1976, but it appeared that Festuca ovina was
more able to compete then when uncropped. From dry welghts of tops and
roots at each harvest, the relative replacement rate of the one species
over the other can be calculated,

It is intended to conbinue with the experimental approach, and to study
the effect of differential cutting on mixtures of the two species,
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TV, RESFARCH BY THE FRESHWATER BIOLOGICAL ASSCCIATICON
a) Stulies on frestwater fauna - fish (D.T. Crisp)

Apart from our aubuwm exanination of spawning reservoir trout in
the Tees system within the Reserve, mogt of our work is now comwentrated

at Cow Groeen.

The routine work at Cow Green is expected to continue for several
years, Additional Freshwater Biological Association studies in tho
general area are expected to begin soon in connection with the transfer
of Kielder water to the Tees, This work will mainly be done in the
Tees and its tributaries in the Middleton — Barnard Castle region and
a temporary laboratory is being set up at Lartington. The Cow Green
group will also use this temporary laboratory. We are most grateful
for the facilities and help giveh 't us by the Nature Conservancy Council
at Moor House during the past ten years and hope that a fruitful and
cooperative relationship between Nature Conservancy Council (Moor House)
and the new Freslwater Biological Association unit will continue,

During 1977 thermographs have been sot up in Mattergill Sike and
Red Sike., It is expected that these will run for about 1 year,
V, RESEARCH BY UNIVERSITIES

a) A study of the factors influencing the abundance of

i ertebrates on blanket bog (J,C. Coulson and Jemnifer E,L. Butterfield,
University of Durham)

The data from this study have now been analysed. In addition to
the results given in the 17th Annual Report there is now information of
the relative rates of decay of the same.plant material on blanket bog
and on mineral grassland., These are summrised in Table 1. Surprisingly
the rate of decay of all but two substrates was higher on peat than on
mineral soils. Phleum pratense leaves were alone in having a significantly
more rapid decomposition rate on the mineral area.

Paired samples of different vegetation types in fine mesh (ZOp) and
coarse mesh (8001) bags were used to assess the contribution of soil
animls to decomposition processes., We found that the proportion of
substrate taken by animels varied according to the type of soil on
which the bags were placed and according to the pvlant material itself,
Animals made a substantial contribution to the decay of Rubus and
Calluna (27.4% and 4.2,6% respectively on peat and 65.2% and 35.4% on
mineral soils) but very little to the decomposition of Eriophorum
vaginatum on either soil,



Tatle 1

1,

Percentage loss of weight due to decomposition of vegetation

in cosrse mesh bagy on oeat and mineral soils for a twelve
month period {except in the case of the second Rubus which
was exposed for 3 months ~ July to Qctober).

Vegetation substrate Mineral soils Peat soils 't for
N % loss + SE N % loss + SE  difference
Phleum pratense leaves 10 81,2+3,0 10 57,1413 Tobtt!
- Festuca_ovina leaves 10 L42.643.6 10 48,9¢1.2 167
Juneus squarrosus leaves 10 .06 Oia 7 10 32,3+3.8 1.4
Rubus chamaemorus leaves 10  44.3%5.8 10 70,842.1 B AARL
Rubus chamaemorus leaves '
Eriophorum vaginatum ’ -
léaves ' 10 38, 8+343 10 44.2i2.4 1.3
Calluna vulgaris '
v oung Bhoots 10 3he7x2.5 10 4B.4x5.6 2.2
Svhagnum recurvum shoots 10 18, 6+2. 8 10 Upe 242, 1 13
bam'p 05 'Y ap 01 1Y = p 001

b) Survey of invertebrate animsle on upland sites (7. . Coulson and
Jemnifer E,L, Butterfield, University of Durham)

This survey is being carried out at a serieg of selected sites over
the whole of the north of England, Five sites on Dun Pell and four sites
on the eastern part of the Reserve are being monitored by pitfall
trapping. We have information of the fauna of these areas from a number
of years and this will prove useful as a haseline for comparison with
the other sites and to supply information on the relationship between
pitfall trap catches and absolute abundance.

c) Sampling of streams near Silver Band Mine to assess effects of
barytes quarrying (L. Davies, University of Durham)

Methods

Samples by the kicking-notting method, and by metal trays (filled
with the natural substratum meterials, lifted after 2+ wecks and animlo

- removed) have been ‘obtained, The main components have been sorted and

most identified to varying degrees of precision, Other methods have been
used on certain streams, Where appropriate, streams have been sampled
above and below the point at which possible pollution effects enter as

a result of the barytes quarrying near the site of the former Silver Band
Mine,

Regults

In the interests of brevity figures for numbers of animals are given
only where there was some difference between sampling points on a
particular date,
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(1) Xnock Ore Gill

No difference in numbers or composition of %the fauna was shown in
6 sets of samples, above znd below the entry of the Silver Band Hush on
6 dates between 28 June and 27 Sentember 1977. Throughout this period
the lower 300 m length of the KHush has been dry, so the sbsence of any
detectable faunal effect on Knock Ore Gill is not surprising.

(2) Middle Tohgue Beck

Marked reduction in numbers of three stone-fly larval species. below
the entry point of the small stream draining part of the quarry site, as
compared with above the stream entry, is shown in Table 1 which also
showva that there was a marked reduction in adult and larval Klimdnthid
beotles (species not yet determined), This effect did nct aprly to the
only abundant my~fly larvae (Baetns rhodanl), nor to Chironomid larvae,

Evidence on the spot show that a major flood came down the small
tributary into Middle Tongue Beck about 7-10 days prior to the first
sampling date of 28 June 1977. This flood was due to the bursiing of
the peat dam storing clean water above the quarry site. Tne flicsd
water ran through part of the quarry site amd washed away all fixne
material and gravel from below the entry into the Beck, ard so has
presumably altered the nature of the substratum below this point, This
is thought to be the reason for the reduction in Stone fly lakvos and
Elminthid's shown in Table 1, a reduction of which mrsists tL Zatu.
The lack of effect on Baetis rhodani argues againsi any pollublen effesnt
by toxic material, since may-fly larvae in general are as suuceptible
to metals and other poisons as are stone flles.

A small mine tributary 1tself often has low flow and supports
chironomid larvae in silt pockets in its bed, which fact olso eugeests
no acute toxic chemical levels at present.

(3) Silver Band Hush stream

The volume of flow down this Hush is rather smll in summer, and
this makes it difficult to sample quantitatively. The vaoiiling wont
below the quarry and crushing mill often discharges a snall velume of
brown silt-rich water into the Hush which is thus visibly sgilt-covered
along its narrow stream bed for the first 50-100 metres toiow its
starts Qualitative examiration showed no visible macroscopic enimals
for the first 100 metres or so, From 100 to 500 metres diedance however
the stream does contain Limnephilid. caddis larvae, votbar Seatlos Ag
sp.) and some chironomid larvae, all sugcesting that mytal or othcer
toxic material levels are not high in the settling pond overflow water
at oresent, The possible danger would appear to reside in the deleterious
effects of inorganic silt material if discharged in quantity into fno
Hush, and from there washed into Knock Ore Gill, :

Jars sunk into the bed of the Silver Band Hush stream as silb-
measuring traps showed that 0.5 to 4 cm of silt was dennsitzd in two
weeks in Septerber 1977 at voints 200 to 500 metres distance from the
mine. This shows that the settling-pond system is not sufficiently big.
to be self-containing in this regard, and this sitvation wlll =ot -woso
with time unless the pond system is cleaned or enlarged,

More detailed studies on the Silver Band Hush stream and onz or two
other small streams are plamned for the immediate futurc,
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Table 1

Numbers of certein insccts in kiddle Tongue Beck, above and below the
entry of the smell tridutary drnining part of the Silver Band site (1977)

Seasples 5-50 m above Samples 5-50 m below
mine stream entry mine stream entry
D L P D L P
28 June 105 157 172 L 13 10
15 July 18 6 21 3 15 9
8 September 24 5 1 1 “ 0
27 September G, 9 2 1 L6 1
E4 EL EA. EL
28 June TET 198 0 3
15 July 2 38 0 0
8 September L L2 0 11
27 September 2 AN 1 7
D = Dinocras cephalotes
L = Leuctra moselyi All stone-fly larvae
P = Protonemura montana
EA = Elminthii adults
EL = BElminthi.! larvae

d) A study on the _effects of altitude on the 1nss\t parasitoids of
the rush moth, Coleophorq alticol s 1la (M.G, M, Randall, University of
Durham)

The larvae of Coleonhora alticolella feed mainly on the seeds of the
rush Juncus squarrosus, snd are found on the western slopes of the
Reserve, This year they occurred up to an altitude of 580 m 0.D,
However, the hymenopterous parasitoids, which attack the larvae of this
moth, wers not found above 335 n

This sumner sampling has been carried out on a transect from 24.0 m
to 610 m, on the Middle Tongue area of the Reserve (and on farm-land
below the Keserve boundary). The development of the moth larvee and the
incidence of parzsitism =% these altitudes are being compared with
similax oopulatlons of the same moth on lowland areas (15 m) at
Drumburgh Moss (O S. NY58725A; and on the Ravenglass Gullery; Local
Nature Reserve (0.5, 2065965

The role of Juncus effusus as an alternative source of food for the
moth larvae, and any difference in the parasitoids attacking the larvae
on the two species of rush, is also being investigated,
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e) Shudies on the Comon Sandpiper (Trings hynoleucos).
(Shirley Jones, University of Durham B R

In 1977, wenty-eight pairs of Common Sandpiper bred on the Reserve,
Only four pairs bred on the western part of the eserve on Crowdundle
Beck, A total of twenty adults and two fledglings were colour ringed
for future studies of survival and terri torial behaviour,

In general, streams more than 3 m wide were used as breeding areas
and the larger islands were of ten selected as nest sites. Nests were
made in grassy tussocks (usually Nardus stricta), the distance to the
nearest water being, with one exception, less than 10 m.

The first eggs were laid in mid-May and the average clutch size was
3.2 eggs. The earliest hatching date is estimated as 6 June and the last
clutch hatched during the second week of July. Fledging success is
estimated as 1,6 young por pair,

£) Population dynemics of Neobisium muscorum éLeaCh}
(Pseudoscorpiontirachnida). A prelitinary revnrts (Sed. Goddard,
University of Durham) '

Neobisium ruscorum is the only species of pseudoscorpion recorded a®
Moor House, Previous workers investigating the soil arthroped community
have reported only occasional specimens of this species, A sampling
programme devised specifically for N. muscorum has revealed that this
species occurs at much higher densities than previously reported,

The samplj_ng programme began in October 1976 at Sike Hill, Each
month, ten 0,1 m“ sample units of heather litter are taken by the
stratified random sampling technique, The pseudoscorpions are extractaed,
from the litter in Berlese funnels. '’

q
Previous investigations of the life cycle of N, muscorum (Beier 1’9’5-58;
Gabbutt and Vachon 1965; Gabbutt 1970: Goddard 1978) have shown that twe
generations a year are produced, a spring generation and an autumn \
generation, In environmentally extreme situations, the spring generation
is suprressed: it was thought that this might be true at Moor House,
The samples token in the autumn of 1976 revealed high densities (360/m<)
in October, with a high proportion of the population (55%) occurring es
the deutonymphal shape. N

\
Sampling was not possible over the winter months due to snow \
conditions, but when sampling was resumed, ‘the density of the population
had fallen to 20/m* (April, 1977) with no life stage predominating, \

So far (September, 1977) no increase in population density has
occurred, and ar further year's sampling will be necessary to slucidate
the life cycle of this. species at Moor House,

%
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g) The ecological distribution of the Pnch/traeld WOTI
Comnetbtia sphagnetorun (Margeret Aspley, University off “Durham)

WLy

The intention of this project was to study the microhabitat
distribution of four Mesenchytraeus species and hence ‘observe their
differing roles in primary decomposition, lHowever, due perhaps to the
time of year, or effect of 1976 drought, only 12 HEHMQrs of the genus
were found in the study weriod. This compares with Soringett, 1967 who
found Mesenchytragys Sanguineus %o be an important species in Juncus
squarrosus bog. The only worm found in large enough numbers to study
quantitatively was Cognettia sphagnetomun,

Gm%st&wnfmmummmswpﬂﬂmwamgwmelammdsoﬂmta
survey of numerical distribution according to depth and/or organic

content of the soil could be carried out, High numbers of worms were

found living at a depth of 2-4 cm in layers containing roots and well
decayed vegetation (normally Juncus squarrosusl.

Cognettia sphapnetorum reproduces by fragmentation at Moor House
and high numbers of fragments were found in the top two cm, to suggest
that this is the site-of fLagmentaclon due to hipgh temperabures
(average temperature at 1 cm was 15 °C on the days of samnllng) Larger
worms, 5-25 mm seem to live below 2 cm, meybe due to food preference,
less extreme temperature change comrared with the top 2 am, or higher
humidity.

h) The feeding ecology and breeding biology of the DlOpGr
(Clnclus cinclus). Elizabeth Wyers and Peter omith, University of Durham)

A study was carried out on the general ecology of the Dipper

(Cinclus cinclus) on the Reserve, from 16 May to 9 June, 1977, Particular

emohasis was placed on the feeding ecology in relation to territory size.
Pourteen territories and twelve nests were found (tiver Tees - 8,
Trout Beck - 2, Knock Ore Gill - 2, and Crowdundle Beck ~ 2). Most of

these obutted eaoh other, or were soparatcd by a length of 'inter—territory’.

rieasurements of stream width and depth were made, Stream bed
structure, moss and algal covering were also recorded, The _territory
sizes ranged from 450 m to 2350 m in length and from 1340‘m2 to 16210 m2
in area, [IMull details are shown in Table 41, No correlation between
territory length and width was seen (r = -0,20), Territories did not
appear to shorten further downstream, where streams were wider,

The streams were divided into areas of definite, posgible and

non—foedlng portions using field observations of feeding hehaviour,

Factors taken into account in determining feeding areas included
stream depth, speed of flow, the nature of the surface and of the
gubstratum. Definite feeding areas were composed of fast-flowing,
shallow water running over vebbles and small boulders., The surrounding
water surface was often broken with rocks projecting through it. Non-
feeding areas were composed of deeper, sluggish or non-flowing water,
Water flowing over bedrock (sedimentary or whin sill dolerite) was also
clasgified as non-feeding. Possible Feeding areas included those where
Dippers had not been observed feeding in, but which could be used for
feeding, Oaly a small provortion of the total territory area was
def'inite feeding area (generally less than 10%). Inter-territory areas
had significantly less definite and possible feeding areas than did the
territories,
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A guantitative survey of the available food in each territory was
made, After a preliminary samoling survey, three methods of sawoling
were compared for their efficiencics., The method finally chosen was a
kick-saummling method based on that of Morgan and Egglishaw, 1965,
Twelve standardized kicks were made, L0 cm in length, each one digging
deeper into the substratum, upstream from a net. Afterwards the stones
from the area sampled were scrubbed (with a scrubbing brush) and the
scrubbings filtercd through the net. Definite and possible feeding
areas only were sempled; two transects of four samples being taken
from each territory and inter-territory.

The fauna found comprised of the larvac of Ephemcroptera,
Plecoptera, Trichontera, Diptera and Coleoptera, Of these Ephemeroptera
Jarvae were tlhe most numerous, with all itens tending to increase in
number downstream, Trichoptera, Ephemercoptera, Diptera and Plecoptera

. larvae were taken to be prey items, This agrees with Jost, 1975, who

writes "the princiyle source of food includes Ephemeroptera, Plecoptera,
Irichoptera, Diptera, Gamuaridae, Coleoptera etc,”

The sampling results were combined with the measurements of area to
give relative indices of the total food available in each territory and
inter-territory. Territory size did not apnear to be correlated with
the amount of available food -present, but inter-territory areas had
significantly lower indices than did the territories.

Table 2 shows a decline 'in the number of breeding pairs on the
Reserve over the pas’t year., Two factors are possible for this decline:
the long, dry summer of 1976 and the long winter of 1976 to 1977.

We believe that the latter was responsible as winter downstream
movement was observed for the first time ever last year (Jim Parkin,
pers, comm,) Nest sites found included peat banks (6), bridges (2),
waterfalls (2), stone walls (1), and rock faces (1), Double brooding
was observed for the first time ever on the Keserve,

Observations on general behaviour included flight, swimming and
locomotion undsrwater, locomotion on land, dipping, winking, grooming
and resting, psrching, singing, defecation, and behaviour towards the
observer,

Finally, we wigh to thank Mr. M, Rawes, Jim Parkin, and the staff
at Moor House for their help and encouragement; Dr, J.C. Coulson and
Dr, 8. Goddard for their supervision; and the Technicians of the
University of Durham for the loan of eqguipment,
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Kvock Ore Gill, lower2350
Knock Ore Gill, upper2300

Crowdundle Beck,

Lower 1525
b ™A "
Crcwdund+e Beck, 1675
upper
Table 2
1974
1975
1976

1977

20,

Width (m)

A

0) ""’ .

2uh2,0
2.2:0.08

e

ﬁ\?_—r

6,901,
10, 64141
12,514

9.2:0.7
- 222:0.00

7.€:048

12169

Tabde 1 Measurements of terrilory size
‘Territory Longth (m)
Force Burn:
Teer 1000
Force Burn 75
Total 2975
2. 1150
"Black Bib" B75
Crook Burn:
Tees 1400
Crook Burn 675
2075
5. 600
Tees Bridge
Tees 725
Trout Beck 250
975
Fall Crag, lower L50
Fall Crag, upper 1100
Trout Beck Bridgs 575
Trout Beck, upper 750

17
18
19

10,

1500119
27.1+8,1

1o T+145

10.9:0.7
26,9416, 2

1 8t

)+ ;Z
12,6¢1.0

‘\

17.0+2,0
16,740, 7
27,4411, 7
V0 007
8. &+0, 9

7.7+0,8

9.3+0,7

Numobers of breeding vairs on the Reserve, 1974~1977.

Ares (mz)

12500
2630

15130
13000

9720

14520
1690

16210
6960
5960
1370
7330
1970
190
2070
1320
5070
1760

2740

1590
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1) putecology of the gemus Geua. (X, Taylor, University College
® London) —

The field experiment described in the 1974 and 1975 reports was
repealzd in October 1976 to June 1977. The rabbit proof exclosures
were again used with an altitudinal range from 24.3~-7h6 m. Seedlings
were raised in standard potting compost from seed collected from the
o same local nomulations, Green Hole (Geum rivale) and Helbeck Hell,
Braugh (Goum urbqghml.

BSome of the data is presented in the Table., The most striking
featurs of these results is the greater success of Geum urbanum at
highere altiudes, completely opposite to the results for the previous

o experiment, The plants of Geun rivale wers also larger but flowering
was Arastically reduced au comaared with 1974~5, The obvious climatic
dit'tsrenze hetween the two experimental periods was the long winter
snow-11e during the course of this 1976 cxperiment,

lean oven-dry wt (g)
e Site altitude meaxn no. above roots total
(m) inflorescences ground

— Geum rivale

Kaock Fell 746 0 0, 511 0. 37k 0. 885
® Rough Sike 5.8 0 5 0.755 145 2,209
' Helbeck Wood 365 1.6 1,290 1.382 2,672

Geum urbanum

Knoclk Fell 76 163 1, 103 0,956 2.059
o Rough Sike 52;..8 2. 3 g 0#97 20 317 3. 814
; Helbveck Wood 365 5.0 2,869 2,072 Lo 9
!{J 3 4 study of the movement of solutss and parvicles through the
' surtaco Jayers of poat bogs (D. MacKay, Westfield Jollege).
® The experiments which were started in May 1976, to look at the

moveneyt of tracer substances fthrough Sphagnum profiles, have continued

this year,

The sites into which the tracers had been injected were left
undisourbed until June, This gave a 413 month period during which
vertlicel and horizontal movement could occur., In June cores were
talen from these sites, so that the new distribution of +the tracers
covld be detomined, A number of precautions had %o be taken to
enstye that the tracers did not rove as a result of coring and
subseguent hmndling. To this end a corer was designed that not only

® caused minimal mechanical disturbance to the core, but also

prevented water draining from it before freezing. The frozen cores
were then cut into segments and transported back to London for analysis,

At vresent the concentrations of tlie tracers, vhich include metal

results on cores taken at the start of the exveriment, show that allk
tracer material ig deposited initially within 1 cm either sidq/ﬂf/the
intended position., More than 90% of this material “s associsted with the
sites rather than in the moveable water phase (excerit polien).

Purther results will be obtained during the coming year and will he
sunmarised in the next report.

' ions, dyes avd pollen are being measured in the segnents. Preliminary. =



22,

k) Adaptation to growth at low temoeratures in geotyoes of ~ it

Lrifolium repens (J,H, Ollerenshew and R,H, Baker, University of
Mewcastle upon Tyne).

Irntroduction

It was clear from the data presented in the previous report that
certain genotypes of Trifolium revens collected from the Moor Houge
Reserve were adapted to grow at low termperatures., However, other
genotypes from Foor House exhibited little growth at low temperatures
and sppearcd to be winter dormant.

Further experiments have been conducted with the object of
establishing whether there is any physiological basis to the adaptation
of these genotypes from Moor House to growth at low temperatures. When
growth is adapted to low temperatures there is evidence that there are
associated changes in the rates of photosynthesisg and dark respiration
(Pisek, 1973). The higher photo gynthesis and dark respiration rates of
plants from high altitude and/or latitude are thought to compensate
for the lower temperatures and shorter season experienced (Mboney and
Billings, 1961).

Methods

Two ecotypes from the Moor House Reserve, one of which was known to
exhibit good and the other poor growth at low temperatures, and eight
genotypes of the cultivar 8,1 were grown in a cold cabinet at 59C and
two growth rooms at 10° and 15°C for a period of six weeks, Fluorescent
tubes provided a light intensity of approximately 15 W/MZ over a 10 hour
photoperiod, Conditiong in the cold cabinet and growth rooms were
maintained as similar as possible, except for temperature., The eight
genotypes of 5,184 had previously been selected from the range of
genotypes i1 Tthe cultivar for ability to grow at low temperatures. The
two ecotypes and the genotypes from cv. S.184 were recorded for stolon
growth, new shoot weight production and new leaf and stolon development
as reported earlier.

The method of obtaining rates of photosynthesis and dark respiration
rates of the two ecotypes and the cultivar at 5 , 10" and 15° is
described in Ollerenshaw, Stewart, Gallimore and Baker (1976).

Results

As was shown in previous reports, ecotype Trout Beck 1 was better
adapted to growth at 5 C than the ecotype Meadow 3 (Table 1). Trout Beck
1 also showed better growth at 5%C than the selected genotypes of the
cultivar 8,18, Similar results were obtained at 10° and 15°C (Table 1).

Trout Beck 1 had higher rates of dark respiration and photosynthesis
than Mcadow 3 and the selected genotypes of cv, 5.18k at all three
temperatures (Table 2). The ratio of photosynthesis to dark respiration
shows that Trout Beck 1 had a greater excess of photosynthate than Meadow
3 at all three temperatures but similar to cv. 5,18 at 10° and 15°C. As
a result of its higher rates of respiration the more cold-adapted
escotype Trout Beck 1 may be better able to use photosynthate for growth
at low temperatures than Meadow 3. This is substantiated by the amounts
of snoot weight produced by the two ecotypes over the period of the
experiment,
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Hence it may be concluded that the ecotype Trout Beck 1 is
“hygiologlcally better adapted to grow at low lemperatures than the
ecotyne Meadow 3 and the cv.S.184, especially as only the betbter
adapted genotypes of ov,3.18. were used in these experiments.

Table 1 Average rate of stolon extension (mn stolon/week), dry weight
increment of shoot tissue (mg/week), average number of new
leaves and secondary stolouns (number/stolon/wesk) of two
T, repens ecotypes and cv,3.134 grown at 5%, 10° and 15°C
(mean of 15 wlants)

Ecotype Stolon - FHOOT Fo. of now No, of new
growth. et leaves stolons
5oC
Trout Beck 1 1.78 5. 65 0.72 0. 14
lieadow 3 0.4.9 1.76 0.13 0,08
Cv.5.184 1400 b 31 0.,4.2 0.12
10°¢
Trout Beck 1 10.4.3 21453 3.1k 0,70
Meadow 3 5,22 9. 02 2,43 0.4.9
(}v'so/'&l- 6033 16¢l{-2 2. 52 Oo 38
15°C
Trout Beck 1 20,33 41,50 he 78 0. 87
Meadow 3 15,08 22,58 L3 0. 80
GiraSa 18k 15.25 32450 5,00 10 09

Teble 2 Rates of photosynthesis (P) and dark respiration (R) of two
T. repens ecotypes and cv.3,184 at three temperatures
%gD

(mgCCp/gD. M /h) .
Ecotype P R B/R
5°C
Trout Besk 1 104 51 1,1 9. 31
Meadow 3 3453 0.77 L 58
CveS.18, 6.72 1.10 611
10°C
Trout Beck 1 23,37 1+ 55 15, 08
eadow 3 11.67 1ol 8.16
GVQSI1&[- 17.00 -1./”*- 14'91
o
150
Trout Beck 46,96 2,9 15.86 .
Meadow 3 19,38 2,30 8¢ 4.

Cv,S,. 18, 38,75 2.83 13,69
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1) A study of two_ environmental factors affecting the growth of
S pha gnum (P, Hoyward, Westfield College)

e i it AR nrd

An experiment has been started to investigate the effects of water

supply and shading on growth. Material was collected in April from
Bog End and Burnt Hill and transported hack to London where the experiment
was started ocuidoors near the laboratory. Three species were collected;
Sphagnum rubellum, S. papillosum and 8. flexuosum which tend to be found
in humaock, lewn and pool habitats respectively. The plants were packed
at a natural density into straisht sided pols 11 cm sguare. forty plants
in the centre of each pot were cut to a gtandard length bhefore the

exneriment and tied into a loogse bundle s¢ they could be retrieved later
for re-measurement. 75 pots in all were prepared which allowed for five
degrees of shading and five different water table levels, from O cm to
14 cm below the surface, f'or each species. The waler tables were maintained
by connecting tho pots via tubes to a series of constant level devices fed
with distilled water, Shading was provided by covering the pots with from
0 to 4 layers of black nylon guamc with sn absorbance of about 0,35 per
layer. The pots were randomised at weskly intervals throughout the
experiment,

The experumental plants were harvested after 10 weeks and increases
in length and mass of plants of each species under the various conditions
are now being measured, These results will then be included, together
with measurements made in the field and laboratory of light and water
profiles in Sphagnum canopies, in a computer model which will eventually
similate the effect of water and shade on growth formm end plant
interactions.

m) Studiecs of periglecial ohenomena (L. Tufnell, Huddersfield
Polytechnic)

The movement of five ploughing blocks was recorded for the twelfth
consecutive year, Although the total displacement cf these blocks was
greater than for the previous year (ie. August 1975 ~ August 1976), it
was still less than on most other occasions, ‘

Table 1 Movement of five ploughing blocks on the Reserve between
August 1976 and August 1977. Block rnumbers correspond with
those in the 1975 report,

Block No. Amount of movement recorded (cm)

(G IS WX I (SIS
OO
OW oW —~

Ls shown on p.43 of the 1975 report, block movements are far greater
during the colder part of the year than in the summer months. On the
other hand, the flgurcs in Table 1 demonstrate that an increase in the
severity oP winter' docs not necessarily produce an acceleration in the
rates of block movemente

1
Mean temperatures for the 1976-7 winter were below normal over most of

Britain,



<

=¥ - =

O

254

n) The offects of animel exclusion on soil fertility of a
limestone grassland in the soor House National Nature Reserve, Cumbria

(G &, Ulmnis, Universify of Sheffieid)
Object, and Method

Thig investigation requires the use of animal exclusion areas
(exclosures), Comparisons will be made between the exclosures and
comparable grazed areas of limestone grassland %o assess the role and
importance of the grazing animal in nutrient cycling and the maintenance
of soil fertility.

The site at Moor House to be imvestigated is the Rough Sike
limestone grassland., Nat, Grid Reference 756327.

Comparisons will be made initially bebtween the long established
(since 1956) non-grazed area and that of a comparsble arca in the
adjacent grazed limestone grassland at Rough Sike.

Variability of major soil physical and chemical properties in these
two sites will be investigated, Tor instance chemical properties such
as amount, availability (and distribution) of N, P, K in soil, plant
and faeces and soil physical properties such as bulk density and depth
to bedrock., Plant type and distribution in both sites will be studied,

Prom this initial period of investigation both the variability and
overall differences of selected soil and plant properties of the two
gites will be estimated. This initial period of irvestigation
commences in November 1977, at the end of the year's grazing season,

The second phase of experimentation will commence early in 1978,
A new exclosure on part of the grazed and previously investigated
grassland site will be set up. Comparisons of selected soil and plant
variables at monthly and seasonal time intervals will be taken through-~
out 1978 from both exclosures and a comparable area of grazed grassland,
The properties to be inwestigated and sampling plan are to be determined
from models proposed and the initial period of investigation, It is
hcped to keep the moil type under each investigated site as near

constant as possible - Rendzinas and Brown Earths, From the iwvestigation

of the newly established exclosure debails on the rates of change and
processes occurring due to removal of grazing pressure will emerge.

Inputs, for instance of nutrients in rainwater, and outputs of
mutrients for instance in leaching, will also be assessed during this
period.

A preliminary site investigation was carried out in April 1977 to
test soll and plant collection and analytical techniques, B

Results from the first phase of experimentation are expected to
be available by December 1977 or early 1978.
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o) Overwimtering and dormancy in Call dluna vidgaris (A. Kwolek and
He s Woolhouse, University of Leedé} -

oA ks e S0 A Ak

Work carried ocut during 1976 suggested thati—

1) The %time taken to bud break on bringirg Calluny plants into a
warn growth room decreases from November till A~ vil,

ii) A dormant state could be induced by low temperstures, irrespective
of the photoperiod.

1i1)  Wintew plgmentation of Callune is stirmulated by a low temperature/
light interaction since the Llight delng ‘surfacs of the shoots show greater
leaf pigmentation. Temperatures of 5° + 2 are sufficiently low,

iv) Calluna is not subject to an endogenous dormancy, since the plamts
will grow throushout the winter in a warm growth room and under a long
photoperiod.

Work completed during 1977 shows thati-

i) Calluma could not be made dormant as in (il) above, the reason
for this is not known,

ii) Calluna will not become dormant under short days alone, although
there are marked morphological changes under -short dqy%, artlcularly
formation of the 'end of season labit' ie, terminal ‘end of season' short
shoots and the formation of lateral short shoots,

i1i) Exogenous application of abscisic acid by spraying and root
feeding does not induce dormancy.

iv) Applications of solutions of abscisic scid and gibberellic acid
to dormant cut shoots produces the following results : ABA inhibits bud
break compared to distilled water controls, but nevertheless budas still
open, and there appears to be no difference between gilbberellic acid and
water treated shoots,

v) Bioassays conducted to detect growth irhibitory activity in
extracts of ballyne shoots showed no overall trend as bud~bresk approached,
although zones cf inhibitory activity always corresponded to sbscisic acid
Rf's, Despite there being no trend, there was some growth promotary

activity a fortnight before bud break took place and on the approximate

date of bud break there was little inhibitory activity associated with the
Rf of ABA, compared with the rest of the Rf's,

vi) BErica tetralix shows a similar degree of winter dormancy to

Calluna but Empetrum nigrun is very quick to resumegxowth on bringing

FAGEL T i Rl
into a warm growth TOOM,

vii) In conclusion i% can be said that Calluna does have a period of
dormancy, induced by a combination of short day s ond low temperatures in
the autumi. Dormancy cannot be induced in the laboratory, early in the
growing season and possibly not until flowering hos taken place,

The type of dormancy which Calluna exhibits appears to be the type
in which pre-~dormancy is followed by post-dormancy with no true rest 1ln
between, ie, Calluna can be induced to bud break at any time in its dormant
phase, but only by temperature and phoboperiodic conditions which would not
normally be found in nature at that time,
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p) Seasona ics of stum (K, Roterteon,

University of Leeds

The initiation, development and senescence of leaves of E, vaginatum
was examined in two waysi-

14 Areg basis

Cropping was initiated in April and contimued through the season to
measure commmnity production.

The production of Living above ground material was 23 + 6 gnrzgr'1,

a peak biomass of 41 4 8 gm™= occurring in late August, The proportion of
green leaves rise from 32% to 66y, between April and August, commnieity

dieback begimning in mid=-August.

2, Single plant basis

125”tillers were marked in Avril and the fate of individyal leaves was
monitored throughout the seadon. Leaves were divided into '5 categories
1) Developing; 2) Developed; 3) Dead tip; 4) Overwintering; 5) Dead,

Preliminary results indicate that:i-

a) Leaves may have a life-span of 4 months. 50/ of the leaves reached in
Aoril were still green in early August.

b) From April to mid=July, developing leaves comprise 70e400% of the curreni
seasons leaves,

c) From mid~July to mid-August, developing and mature leaves are present in
equal numbers, However, by the end of August the number of developing leaves
begins to decline,

d) Within the current seasons leaves, a high rate of turnover was found
between categories eg, from mid-June to mid-July, the number of developing
leaves was constant at 120 leaves per 100 shoots. This constancy however,
goncealed the addition of 80 leaves/100 shoots, balanced by the transfer of
80 leaves/100 shoots to the mature category. :

The shoot study will be continued over the next season in an attempt
to understand the categorisation of leaves wmrked at the start of the season,
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Publications

It is noted that continued use is made of Moor House data in.
publications of wider coverage. For instance A.M, Cucklaine King uses
mich information on periglacial soil movements in 'The geomor*)hology of
the British Tsdles: northern England' and K,L. Bocock and J.K, Adamson
in Merlewood Resgearch and Development Paper No. 68 'The effects of
land~use and management on upland ecosystems with particular reference
to soils in the Lake District.

CRISP, D,T, 1977, Some vhysical and chemical effects of the Cow Green
(Uoper Teesdale) impoundment., Freshwater Biol., 7, 109~120.

CRISP, D,T, & MANN, R.,H.X. 1977. Amalysis of fishery records from
Cow Green reservoir, Upper Teesdale, 1971-1975, Fish Mgm__t. 8, 2324,

HOLMES , N,T.Hoe 1976. The distribution and ecology of Grimmia agassizii
(Sull. & Lesq.), Jocq., in Toosdalo, J. Bryole, 9, 275+278.

HORNUNG , M, & HATTON, A.A. 1977. A progress report on an investigation
of deep alteration in the Whin Sill, In: Soils of Upper Teesdale.
Proce. N, England Soils Disc, Group, No. 12, 43-49.

~ STANDEN, V, & LATTER, P M, 1977, Distribution of a populatiox of
Cog_ettla sohagnetorwn /Enchytraeldae) in relation to microhabitats
in a blanket bog. J. Anim, Ecol., 46, 213-229,

TUFNELL, L. 1976, Ploughing block movements on the Moor House Reserve
(England), 1967-1975. Biuletyn Peryglacjalny, 26, 311-317,

WOTTON, R.S. 1976, The distribution of Blackfly larvae, (Diptera:
Simuliidae) in Upper Teesdale streams , northern England.
Hydrobiologia, 51, 259-263.

Occasional Papers

PARKIN, J. 1977. Birds of Moor House National Nature Reserve.
In: Aspects of the Ecology of the Northern Pennines, Moor House
Ocoasional Paper No, 10, 2000
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Heteorological Summary for Moor House 1976 (Miet Office Station No 7188)
c 558 m OD (Main Instrument Site) Lat 54° 41'N, Long 2° 23' ¥ Nat Grid Ref NY/758%28
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