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INTRODUCTION

Dr. J. B. Cragg, Director of Merlewood Research Station,
who was responsible for the scientific and administrative direction
of Moor House, left the Nature Conservancy on 30th April 1966,
Dr. M. W, Holdgate, Deputy Director (Research), has supervised the
work of the Station since then. Mr. B. P. Springett, took up the
vacant Scientific Officer (Zoology), post on 1st October 1965. He
is based at Merlewood, but like Dr, Crisp before him, his research
is centered at Moor House, where his duties include that of deputy
to the Officer-in-Charge, Mr. D. Craig was appointed on 10th
Jenuary 1966 to the Estate Worker post, vacant since the resignation
of Mr. D. Snowdon on 19th November 1965, Assistance with the
administration is given by Mrs. (. Norris, Shorthand/Typist, who
has worked on a part-time basis since 16th May 1966.

The new laborntory, built with funds provided by the
Internatiorial Biological Programme (I.B.P.) has been in use since
15t July. The excellent facilities that this building provides
have heen well used, and during August and September the hostel
accommodation was frequently inadequate to cater for the number of
visiting research workers,

By its remoteness, Moor House held, for many years, considersble
advanteges for research, Increasing human pressure, however, has
meant that this may no longer be the case in years to sone,

Trespass 1s not restricted to visitors omn walking holldays but from
the Defence Ministry for military training, from skiers, from motor
cyclists, from fishermen and sporting interests and from University

and College departments. Moor House has benefitted from the interest

in the area by Universities and it is wfortunate that so many
geologists (six Universities are known to have had students work-
ing on the Reserve during the summer vaoatlon) failed to seek
permission to work on the Reserve, This is particularly regrett-
able as permission has never been refused, nnd it is felt that wnct
only arc useful contacts being los¥t but albo the advantapges of an
exchange of inforration.

e ————



2.
SCIENTIFIC RESE/RCH
1,  Climatology  (J. M. Nelson & R. B. Marsh)
Routine observations continue. A Kipps solarimeter, together with
a Kent integrator was installed laté in the swamer and will in time,
provide information of energy input, Tests to overcome problems
associated with electricity supply are still in progress.

ii. Vegetation

The influence of managomcnt on the“g;asslunds of Moor House.

fre e, P

(M. Rawes and D. elch)

(2) Measurement of changes in vegetation and soil following
tho removal of grazing,

The Knock Fell grassland (2,450 ft. 0.D.) site has becn the subject
of re-examination for botanical change and herbage production. Other
investigetions in this exclosure are reported later by Miss Latter, Mr.
Springett and Mr. Howard, Botanically, the trends observed in 1962 (7
years after enclosure) have continued., With grasses, there has been a
further increase in Deschampsia flexuosa, markedly in D, cespitosa and in
Festuca rubra, The cover of Agrostis tenuis, has dropped, but this has
also occurredein the control area. There has been a general reduction
in flowering plant cover with the exception of Galium saxatile, which
continues to ‘increase rapidly., Bryophytes and lichens are less prevelent.

A comparison between 1962 and 1966 of the standing crop harvested
within the exolosure in August shows that yield doubled in 1966, However
the percentage of dead materlal in the cropped vegetation also increased
although there was a decrease in the litter-stubble layer. Seasonal
growth of herbage in this eselosure was nearly 2,000 keg/ha in 1966; a
figure that compares favourably with production from any sward on the
Reserve.

(v) The establishment of natur91 grassland communities.

Four exclosures were erected in 1955 56 on Knock fell, Little Dun
Fell, Hard Hill and Bough Sike, Most plants, many of them arcitic-
alpines and mountain species not otherwise found on the Reserve, were
introduced in turves, in 1956 and 1957. Each year, & record has heen
kept of performance. Rough Sike has 113 stations whereas Little Dun Fell
has only 16.

- _ ..
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After heavy losses in the first year few losses have occurred
since 1961.  Some plants, such as Polygonum viviparum have increased

rapidly in Rough Sike, and others sdch as the smaf1m§§110ws, Salix
reticulata and 5. herbacea, have become firmly established.

(c) The productivity of grasslands in relation to sheep grazing.

32 sites, some investigated in previous years, have been studied
this season. They represent the main vegetational types of the
Reserve. On each, regular observations of sheep humber have been
mede, together with measurements of dung deposited (16 sites) and
herbage production (7 sites). The relation between number of sheep
present and the amount of dung left is good, and the type of sward is
in some communities of greater significance than its location to
utilisation by sheep. For instance, the number of sheep, and dung
deposited, on Juncetum squarrosi is remarkably similar irrespective of
whether the site is at 1,500 ft. €.D. or 2,450 £t. 0.D. and also whether
it is located in areas of high or low grazing pressure. Growth of
herbage was mezsured by harvesting Fhe standing crop in Feburary or
March and also, after 5 months protection from grazing, in August or
September,  Yields varied from 540 kg/ha on Eriophoretum, (blanket
e hurnt in 1940), to 1,550 kg/ha on Agrosto-Festucetum by the Tees
at 1,700 £+, 0.D.

(d) The establishment of high-level woedland.
,(A' Carlisle, A, H, F, Brown, and E, J., White, Merlewood)

1. ©Species trials.

Vherever lodgepole pine (P, dontorta) was planted it has grown well,
both on blanket peat and on lead eontaminated mine-spoil, Scots pine
(E;miziziiﬁﬁii)s is generally a poor performer, and in Green Hole trees
of this species were badly damaged by frost and snow action, Other
species in Green Hole were also damaged, and the birch (Betula spp) are
now dying, leaving only Scots pine and rowan (Sorbus aucuparia). In the
other exclosures, only 25% »>f the hybrid aspen (Populus tremula x
tremulodles) survive and birch has almost disappcarcd. ‘“




dw
2.  Ixee nutrition

" Scots pine chlorosis on peat

Experimental data on lowland peat similar to blanket peat at
Moor House shows thnat unlike Scots pinc at Moor House, Scots pine
at the lowland site does not dxhibit potassium deflclency at an early .
age. However on wet sites in the lowlend area there was evidence
of nitrogen deficiency with reducing conditions in the rooting =zone,

peat at liigh elevation

Lodgepole pineestablishment and nutritic

The treatment differences in height increment in tigs, experiment
are now clear, and maximum height is associated with treptments of
ground mine rul phosohute and K2804, with a two-year delay in efiect.
Highly soluble nitrogen (NHANO ) is giving poor height growth, and
slow release nitrogen (urca formalaehyae) a little better growth.
Foliar phosphate levels are beginning to fall even in the slowly
. soluble mineral phcsphate treatments. Foliar nitrogen concentratisns
are similar in all treatiments whether nitrogen was added or not.
Potassium levels in the leavés are falling sharply and in some cases
a deficiency wmay result if the rate of fell is maintained, Analysis
of leaves for trace elements show that two blocks, nearer olld lecd
workings than the others, have higher foliar concentrations of lead
and gzinc.

(e) Plent nutrition studies on pec t (A. J. P. Gore, Merlewood)

4
Factors limiting plent growth on peat

1. The laboratory work is complete and the data now awaits analysis,
This will be held up for a year ‘until the author returns from Oak
Ridge, U.3.A,

2, A publication dealing with the effects of woaterlogging.on two
moorland plants has been accepted by the Journal of Ecology.

(£) Productivity of blenket peat vepetation (A.J. P. Gore, Merlewood)
Data from this experiment haVéibeen assembled and will be taken

to Oak Ridge where it is hoped to use some of them in ecosystem

modelling, -

A publication on rain water chemistry h2s been nrepared and will
be submitted shortly to the Journal of Becology.

e ———— ——
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(g) Reclamation of eroded peat areas. (4.dJ.P. Gore
' Me rlewood) .

The start to the new field experiment to establish
Deschampsia flexuosa was delayed due to shortage of seed.
Small plots were sown in 1965 and the remainder in 1966.

The treatments are:-

1) peat dug + lime + Ny P & K.

2) peat not dug + lime + N, P & K.
3). peat dug (control) o -
I) peat not dug ( control)

s

Digging the peat preparatory to sowing has been found
previously to assist in seedling establishment. Nitrogen
was applied as formalised casein.

Pilot plots, with Deschampsia flexuosa have been success—

fully established at srnfield Moor, Longdendale, Manchester
Corporation Waterworks. Mr. M. Godfrey of Manchester Corp-
oration will be watching the progress of both the Moor House

and Manchester plots, during the next year. He plans to em—

bark on the next stage of development at Smmfield in 1967 by
enclosing b acres of moorland for recolonizatione He will
be conducting controlled sheep grazing experlments in 1968,
These trials may have widespread significance 1f other water
authorities in the South Pennines f'ollow the example of Man=-
chester in dealing with thelr problems in erosions

(h) Chemical changes during plant decomposition (S.E.
allen, Merlewood)

Sampllng from plant litter laid out on Knock Fell
continues and the material is being stored for analysis.

(1) Lonpg=tcrm investigation on-effects of burning.
. (M- Rai‘fes> R

F

No further work on this project has been undertaken in
the current year.

(j) The vegetation of Moor House. (D.'ﬁelch & M. Rawes)

During the year many additions have been made to the
specles lists and papers are now in preparation. 4L joint
paper with Mre. 4. Bddy, (British Museum (Natural History))
describing the vegetation of the Resexve, is in the final
stages of preparatione
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Assistance with maming specimens have been given by
experts. Dre. C. West, for instance, visited the Reserve in
July and with D. Neloh found on the limestone several rare
specles of Iieracia, twelve species of which are now known
to occur here. The number of flowering.plants exceeds 270.

Similarly, many more lichens, and a few more bryophytes
have been founde It is interesting to note that among the
lichens are eleven new county records, including one rarity
Parmelia alpicola, found (1957) by Mr. T.D.V. Swinscow, on
Little Dun Tell. Pammelia alpicola has not been recorded
previously in England, but is now found to be common in this
localitys

Visitors

(k) Autecology of Rubus chamaemorus (K. Teylor, Botany
Department, University Collefie, London).

In the field experiment, set up in July 1965 in the
Bog Mine exclosure, R. chamaemorus produced viable seed
which was allowed to overwinter in situ. The results in
1966 indicete that some -germination -and establishment cen
take place in the first year in the absenco of sheep graz~
inge Cloudbprry fruits sporadically, but ¥here sheep have
been excluded and fertilizers applied, fruiting is regular
and heavy. The relationships between nutrient uptake and
fruit production will be examined in 1967.

Insects collected by Mr. J.M. Nelson from Rubus flowers
indicate that pollination during the main flowering period
is likely to be achieved by Anacrostichus verrelli (Dipt).
The l?te flowers are probably pollinated by Pareple aestiva
(Dipt).

(l) Méasurements of production in certain specieé of
Sphagna. (R.S. Clymo, Botany Department,
Festfield College, London)e

The main part of the study of Sphagga productlon has
been completed. - o
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IIT Fauna

(a) Genersl collection.of Diptera (J.M. Nelson),

The survey has continued for 4 yecrs, but considerable
gaps in knowledge remain, due in part to taxenomic Alfficult-
les.

In the sub-~order, Nematocera, Bibionidae are well rep~
resented, there being about 50k of the known British species
present. Only one, Bibio lepidus, is abundant. Chironomidae,
Cecidomyildae and Mycetophilidaé are all abundant. '

Climatic conditions are probably too extreme for most
Brachycera, but Empididae (48 spp) and Dolichopodidae (18 spp)
are well represented.

Of the Cyclorrhapha, Phoridae are abundent and 32 species
of Syrphidae have been recorded. = In the icalypterae group,
the most frequent are Borboridae, Sepsidae, Helowmyzidae,
Ephydridae and Cordyluridae. The Calypteraeinclude probably
the best represented family, the Muscidaec,. There have been
96 species recorded to date. Calliphoridae arg few and
Tachinidae very scarce.

(b) Surface-active invertebrateés associated with
Calluna dominated moorland and alluvial grass-—
Tand. (J M. Nelson).

Analysis of the data collected from moorland and
grassland sites during a year show that the invertebrates
caught in pig~fall detergent traps were, in total, of much
the same mumerical order. Dipters accounted for 6L% of
those trapped on the grassland and 80 on the moorland.
Other numerically important grours were, on the grasg-
land micro- Hymenoptera 1%, and Spiders and Hemiptera
9% each, on the moorland - Coleoptera 6%, Spiders L% and
micro-Hymenoptera fb. In terms of blomass, however,
Diptera and Coleoptera contributed about 900k of the
grassland sample, whilst on the moorland Diptera alone
comprised 82%, with Coleoptera and Opiliones being of less
importance.

Continuous trapping throughout the year has proved,
despite the limitation of the method, to be useful, in
particular because the period of above~ground.activity
of some of the most abundant insccls at Moor House is
very short. Many of the groups trapped have not been
studied previously on the Reserve, and as some are very
abundant their role in- the moorland ecosystem will have
to be further investigated.
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(c) Faunal survey of Knock Fell exclosure (B.Pngﬁringétt)

The fauna of the exclosure on Krock Fell (see IIa) is
being compared with the fauna of the surrounding pgrassland.
Pit-fall traps catch more animals outside the exclosure, but
this way merely reflects a greater ¢lliclency of the traps
there.  Spiders are more numerous inside the exclosure,
probably because the large growth of vegetation affords more
shelter then the close cropped grass outside.

Quantitative studies oii the soil fauna show that with-
in the exclosure there are more enchytraeid worms than out-
s%de, and there are certainly more Collembols inside (35,000/
m~) than outside (8,30Q/m2). - olmiler data for the Acapina
‘show that this group is more numerous outside (17,200/m s
than inside (14,600/m?). It may be significant that the
Oribatide comprise 71.56 of the total mites within the ex-
closure, but 85.0% of the total mites outside.

Changes in the micro-climate ussoclated with the ex-
closure ore being stiidiedl using a thermograph, and the weekly
records show that the micro-climate inside the .fence has been
mich modified by the vegetation.

(d). Sheep production (M. Rawes & D.. Welch)

Annual live weight increment has. been followed for 3
years in two flocks, one grazing Moor House (#pril - Oct.)
and the other Tynehead (year-round).

Within the flock grazing Moor House it has been poss-—
ible to compare sheep from two parts of the Reserve, the
western escarpment and an areaadjoining the River Tees,

The latter part of the Reserve, which is mainly blanket bog
with marginal alluvial vegetation is lightly grazed overall,
but gives individusl:live weight gains. In 1966 Gimmer hoggs
from this area, welghed at clipping time were 8 lbs. heavier
than those from the western escarpment.

50 sheep in these 2 flocks have been tagged and a record
is kept of their weight and distribution. Provisional results
show that some sheep remain in one locality for most of the
peason, but insufficlent data is yet available on the subject
of behavioure -
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(e) Studies on Cercggldaeo (J.B« Whittaker, Bureau of
. o Animal Populatlon, Oxford$ (I.B.P.)

Population studies of Neophilaenus linestus L. were
begun in 1961 and have been continmued each year since that
date., © I.B.P. have made available a travel grant this year,
which has permitted two visits to Moor House to arrange for
" censuses to be made at fortnightly intervals during the -
season. These have been successfully carried out with the
go~operation of Mr. M. Rawes and his steff. The population
density on both areas studied has increased since last year,
continuing the trend since 1965.

(f) Studies on stream fauna (D.T. Crisp Freshwa.ter
Biological As&oc:.atlon, Uarehanj (I.B.P.)

Quantitative samples of the stream Bottom fauna were
taken from Rough Sike and Nether Hearth Sike.~ The data are
still being analysed. At the tlme of sampling tBe bottom
fauna in Rough Sike comprised 10 & 130 animels/m™ with a
dry weight of 0,06 g The corresponding values for Nether
Hearth Sike were 640 % 190 and 0.11 g These values are
likely to be too low to represent the anmual mean values
because they were taken around the time of year (June/July)
when the population density and dry weight of the bottam
fauna was likely to be minimal. At the same time of year
the bottom fauna of a challky mill stream with a mud bottom
at Bast Stokeé Dorset, had a density of l% 000 * 3,000
individuals/m* and a dry weight of 28

- Measurement .of the.mean daily distance..of.travel of
the drift fauna in Rough Sike, was tested using the method
of Waters (1965). Owing to very small stream discharges
during the scuupllng period, no uscful results were obtain-
edo

(g) Studics on Molophilus ater (Tipulidae) (N Je Hadlley
zso0logy Departn.@nt, Durham) .

The three year study nas now been completed and the
results arc being prcpared in thesis form.. . The study on
Molophilus ater (a small 7 ightless crane=fly) has pro-~
duced a detailed account ci the blology and life~-cycle of
this important moorland species. The population aspect
of the work is being contirued as part of a stdy on
Tipulidae sponsored by N.E.R.C. under the I.B.P. programme.,

It has been shown that there is very little mort-
ality throughout the greater part of the larval life of
Molophilus (a peridd of 8 months) and that the major mort-
ality appears to occur in the egg stage and in the adults
which have a very short life span (1-2 days)e
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(h) Studies on ground living beetles in upland areas
(KWW, Houston, Zoology Department, Durham).

This study has been in progress for a year and attention
has been concentrated on Staphylinidae and Carabidae. The
study has been designed to give a general account of the dis—
tribution of these beetles at Moor House and to give quantite
ative measures of their abundance on certain vegetation types.
Some species are predators and further investigations are being
made into thelr food.and feeding habits..

IV, HYdl‘OlOgY s
Visitors.

(a) The spatial distribution of storm rainfall
(DuG. Jamieson, Civil Engineerinz Department,
. Newcastle).

The harsh weathcr conditions of the Northern Pennines
were ideal for testing new types of remote recording rain-
gauges The information supplied by these gauges hag been
utilized in the examination of rainfall patterns, on the
Troutbeck catchment. Despite the formation of a complex
series of lee waves to the eust of the main Pennine ridge,
the observed spatial distribution of rainfall on the catch~
ment can be predicted with a faolr desrec of accuracy, if cer-
tain meteorological parameters are known. This investigation
has now been completed.

_(b) The propagation of floodwﬁveéhin natural channels
(R.B. Painter, Civil Engineering Department,
Newcastle)

The comparison of the Ffloodiwave charascteristics of Trout—
beck with those from other catchments is in progress. Peat
coverage and channel characteristics have proved of real sign=~
"ificance and further research into these fuctors is being under—
taken :

. (e) Water movement investigation in blanket peat.
D.B. Smith, Wantage ReseachLaboratoryy Unlted Kingdom
( s g Y5
. Atomie Energy Authority).

The investigation is to measure water movement in peat by
uge of tritium injected at different depths. Simllar work has
previously been done on a railsed bog, in collaboration with the

~Hill Farming Research Organisation, and it is now desirable to
establish the fate of the rainfall input on blanket bog. This
will enable the results of the Conway and Millar run~off studies
to be interpreted more fully. The site, near lower Valley Bog,
has been fenced and the tracer injections will take place in
October, 1966.

_—— -
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V. Soils.

(a) Soil physiology on Knock Fell (P. J. A. Howard
' Merlewood) .

Soil respiration measurements are Yeing made both inside
and outside the Kunock Fell exclosure (see IIa). Two methods
are being employed, one mensuring the evolution of CQ, from
the surface in the field, the other measuring the uptgke of
02 from soil cores in the laboratory.

. The first method involves gravimetrically measuring 002
collected in metal cans, the results showing the amcunt of
€0,, evolved from the microflora and fauna, and from plant
rodts. Initial difficulties involving the evolution of
C0, from the aerial parts of the vegetation inside the
exclosure have been solved by lightly clipping the vegetation
to 5-7 cm, and comparing the results with unclipped plots.
The grazed limestone grassland presents no problem in this

* "respect and clipping produced no difference to the measure-—

ments. It is hoped to continue the work, and also to study
the Juncus areas on the peaty soils. The field results
indicate that more COQ. is evolved outside the fence than
inside, pointing to a"reduced activity in the seils within
the exdosure.

The measurement of 0, uptake in the laboratory involves
cutting the cores until 7 cm, of mineral soil is left, and

measuring the 0, uptake of the whole core in a Dixon manometer.

Bach core is thén divided into three layers, green vegetation,
L/F material and mineral soil, and 02 uptgke for each section
is measured.

(b) 80il morphology and genesis of the Moor House
Nature Reserve. (M. Hornung, Geology Department
Durham) .

fnalyses of the soil has included particle size (Bouyeos

method), major element (X~ray spectrograph), trace element (X-ray
and optical spectrograph), c¢lay mineral (X-ray diffraction) and

heavy mineral analysis on material from fine sand and sil%
fractions. The major element analyses are being recaloulated
using a computor programme worked out by Dr. G. Holland, of
this Department. This is the first time that major element
analyses of soils have becen treated in this way.

& slope map of the western escarpment has been prepared
and detailed studies of selected brown limestone soils have
been made. The thesis which is now being written, will
include a revised soil map of the Reserve.

T ———
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VI. Mierobiology,

- {a). Fungi and bacteria associated with moorland sites
(P. M, Letter and 0, W. Heal, Merlewood), -

The study on decomposing Juncus squarrosus leaves and
a.comparison of the microbiology of four of the Moer House
soils have been completed and submitted for publication,

Using izolates from Roudsea Wood Nature Reserve
(Lencashire), Moor House end Signy Island in the Antactic,
the growth of fungi and bacteria in relation to temperature
has been studied, The results show that tolerance to low
temperature is rclated to the temperature of the habitat and
that some cold intolerant fungi are absent from Moor House,
Species which were isolated mainly in winter at Moor House
‘(Mortierella, Mucor sppl showed good growth at (~2 C compared
with "summer"species (Penicillium, Trichoderma spp). Althowgh
the majority of bacterla isolated {ronFestuse-Agrostis grass-
land at Moor House grew best at 25 C.,OSﬂ%'o the strains had
an optimum growth temperature below 25C, The pattern of
temperature tolerance of Moor House baoterile is very sim®lar
to that of bacteria from Macquarie Island in the Sub-Angarctic
zone; the mean annual air temperatures are 5.1 and k.4 ¢
respectively., Part of this work is at press.

(b) Microbiology of grazed and ungrazed gfassland: -
(P. M. Latter and 0, W. Heal, Merlewood).

A ocomparigson is being made of the bacteria, fungi and
protozoa in grazed and ungrazed areas of grassland on Knock
Fell (see section ITa). Soce differences are indicated but
the pattern is not yet clear,

(¢) Fauna-microflora relationships.

In collaboration with Mrs. J. A. Springett the predominant
fungi and bacteria isolated from Moor House are being used in
experiments to ascertain the fo¢g of moorland Enchytraeidae.

A method has been developed for obtaining newly regenerated
individuals of Cognettia sphagnetorum which are being used

in growth experiments. Preliminary results indicate that some
fungl cen sustain growth of (.sphagnetorum,

Peeding studies on Moor House Nematoda have just begun
in collaboration with Dr. W. B. Banage (Imperial College London),
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§
VII. = During the swmer the following projects, financied
by L.B.P+, were undertaken by graduates or second year
honours students. The work was supervised by Dr. J.C.
Coulson (Durham) (a) Dr. O.W. Heal (b & c) and Mr. M. Rawes
(4, e, & f). Full reports are conbained in the Reserve
Record.

(a) B&tudy on the food of the Common Frop.
(Miss M. Parkes, Zoology Department, Durham).

This  study was carried out during three months (July=
September 1966) and was planned to give information con-
ocrning the food of the Conmon Frog (Rona tempororie) and
also to give some informatlion concernirng the suitability
of the frog for a detailed ecological study.

Stomach contents of 60 frogs were examined and the
food reflected closely the available animals of the ground
surface. In general, it appears that the Common Frog takes
a wide range of invertebrates for food, but there is a marked
selection for size in small individuals which is not found
in larger specimens. There was some evidence ‘that frogs
fed more abundantly on animals associated with dung than
would be expected by chance. Dung attracts many insects
and it is possible that frogs learn to associlate dung with
a high concentration of potential food.  Further study on
thls point is required.

(b) Initiation of an investigation in. plant decomposition.
"~ (M. Moseley, Liverpool College-of Technology).

In connection with the 1.B.P. microbiological studies
of Dr. A.J. Holding (Edinburgh University) and Miss V.G,
Collins (Freshwater Biological Association, Windermere) on
the blanket bog, plant material was set out for future
anslysis. LOO semples each of Calluna stems, Calluna
shoots and Eriophorum leaves have been -lald down in the
Calluna-Eriophorum~Sphagnum vegetation on Bog Hill.
These samples, of known weight, will be examined annually
to indicate the age of plant material in the surface layers
of the profile, the rate of decomposition and the general
morphological changes. The samples will also provide
material of known age for wicroblclogical samplinge.

(c) Preliminarv survey of invertebrate herbivores on
blanket bog. (M. Mason, Zoology Dept. Oxford)

Little information on the invertebrate herbivores of
blanket bog 1s available, The prevalence of these animals
on Calluna, Lriophorum and Sphagnum during sugust and Sept~
ember was therefore studied.
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Small numbers of Lepidoptera larvae were recorded.and the
-study concentrated on Rhincola (Strophingia) ericae, a

plant ~ sucking homopteran common on Calluna. R. ericae

was confined largely to the green Calluna shoots, varying

in number from 2 to 99 per gram. of shoot. Extraction by
Tullgren funnel gave estimates of larval numberd of 1000 to
3000 /m? (about 0a02 = 0.05 ga dry weight /ﬁ? ) No accurate
estimates of adult numbers was obtained but a minimm of
22Q/m“ were present, equivalent to 0.0l g. dry welg t/m .
These are feeding on a dry weight of about 140 g/m™ of

- Calluna shootse

(d) Murphvlogy und age structure of Calluna vulgaris

) ey Botany PepteSteffield) .

Sites on Hard Hill (burnt and unburnt), Green Burn,
Swindale Beck and Silverband were exsmined. Measurement of
plant age, obtained by counting the rings of cut sections of
the stem, were made at each site. It was found that the un=-
burnt heather had an age range of 1 to 4O yecars, but that most
plants on Hard Hill and Green Burn.(representative of large
areas of Calluneto-Eriophoretum on the Reserve), fell between
the range of 16~25 years. On Silverband, where the heather
is very sparse and the plants are small, the average age was
about 8 years. . .\ comparison was made betweecn heather growing
by natural drainage channels (a relatively dry habitat)and in
Sphagnum (a wet habitat). The drier habitat supported plants
of a higher average age, which had more flowers, greater shoot
and. live wood weight and more second year leag.

(e) Initiation of experiments to establish the effect of
sheep grazing and climate in liniting the altitude
at which Calluna vulgaris grows at Moor House (Iiss

T. M. Millara, Botﬂny'Depﬂrtment Newcastle) .
i .

The upper limit of Calluna on the Qeserve is around 2,200ft,
0.D., at which height it is sparse and depauper&te. Lt these
levels the place of Calluna in the Dlanket bog vegetation is often
taken by Empetrum nigrum.  Two sites, at 2,200 feet OD., on either
side of the summit ridge, werc selected, one by the Silverband
track and the other at Troutbeck Head. At each place, two areas,
one for subsequent enclosure, were marked out for the recording
of BOO vertical point quadrats. The first analysis has been made,
and charts and vegetation maps dravn.

(f) Standing crop production of Calluna vulgaris
(T.B. Wniffin, Botany Department, Cambridge).

The above-ground dry weight of Calluna was obtained from
near, or on, all the sites, except Swindele Beclk, examined by Miss
Je Millard and Mr. J. Grace, who had himself measured production
at Green Bumm.
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Plants were divided into green shoots, live wood and dead.
wood,and each part welghed separately. The total dry welght
(g/m”) of Galluna varied on the east side of the summit '
ridge from 560 ge at 1,750 feet 0.D. to 25 ge at 2,250 feet
at Troutbeck Head. “The weight of plants near the Silver-
hand track was 17 €. in the 6 quadrats out of 40 that con-

tained heather.
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