











4 The Natural Environment 4 Membershipof Council
Research Council

5 Report of the Natural Environment
Research Conncil

& Chairman’s Introduction

& Highlights

12 Policy, Planning and External
Affairs

¢ 5 ScienceReports 16 FEarthSciences

: 33 Marne Sciences

42 Aunospheric Sciences

44 Terrestnial and Freshwater Sciences
58 Scient.icServices

¢ ! Institute of Hydrology Report for 63 Hydrochercal Siudies at Plynhimon
1985/86 64 Hydrology ard Wetlard Conservalior.
55 Flow Regumnes{rom Expenmenial and Netwerk
Data{(FREND)
57 Evaporabon fromSparse Dry:and Crops
68 Rad:atonand Surface 2nergy Balance Stugies

The eifects of Afforestationor. Waler Yieldinihe
Scoiush Highlands Process Stedies

65 The Water Use of Bucalyptsir Southern India
Hintere:sierner Projec:

70 The Sarface Water Ac.dification Programme
Snow Me.tSa:rpler
Groundwater Informaton Processing Systern

1 Salne Intrusion Models

Snalow Subsurface Sampling Techmiques
Rea!-Time Drought Management Sys:ems for the
Thames Basin .

72 Enviroamental Iimpact of Gravel Extracticn:
Schemes
Macrohydrology

73 Remaie Sensing of Rainfall and Vegetatio:in the

Sahel
75 Data'l'ransmission Vis Meteosat
76 ARnnexes /6 Publication
77  StaffList
 NERC Appendices i StaiffMatters

v Headguarters Puklications
v Standing Commitiees
vit  ResearchGrants
vin  ResearchSiudentsh.ps
ix  Advanced Course Studentships
X ResearchlPeilowsh:ips
xi  Accouantofthe year
xi Summary of Payme:nis and Reviews
xi MamnField Bucgel
xv  Sourceof Funds for Commissior.ed Rescarch
xxiv  Staff Lust




The Natural Eavironment Research
Councll, established by Royal Charter
1n 1965, has responsibality for planning,
encouraging and carrying out
research i the physical and biolegical
sc.ences which explainthe natura.
processes of the environment Only
through such studiescanan
understanding of man'simpacs on s
surrouncdings and their influence on his
acuviies be acheved and sensible |
policies [or the exploitation of natural
resources be formed

The Council carnes out this research
and training through its own instiuies
and grant-aided associlations, and by
granis. fellowsnips. and cther
postgraduate awardsto unversities
and other higher education
establishments,

The Council 1s inanced by a grant-in
aid from Parhament, received through
the Depariment of Fducauon and
Science, and by comrssioned
research from Governme:nt
departments and other agencies. [
the year under review, the Council's
tolal expenditure was £100.149.274 of
which £68,1035.203 was funded {rom ihe
Science Budget, £27,788.094 from
comrnissionad research and
£4,255,977 from ordinary receipis.
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1 April 1985 - 31 March 1986

Tothe Secretary of State for Education
and Science

We have the honour on behalf of the
Natural Environment Research
Council of submitting the following
report onthe Council's activities for the
year ending 31 March 1986

The report consists of an introductory
section which includes highlights of
some of the Council's work including
international liaison, followed by a
section which offers a selective
account of scientific research
supported by NERC dunng the year in
its own institutes and in universities. A
much fuller analysis of this work will be
found 1nthe annual reports or other
publications produced by the various
NERC institutes. A bnief account of
those component and grant-aided
instiiutes, with the names of thelir senlor
staff, appearsat the end of this report.

Mr H Fish CBE Chairman
Dr J C Bowman CBE Secretary







NERC Institute of Marine Biochemistry
at Aberdeento Stirling Universiiy and
1o Oban. There is scope for further
rationalisation of sites bui for very
sound reasons this will be limited.

Inincreasingour supportolthe
academic community, asindicated in
the Corporate Plan, we are seekingto
make the optimurn allocations of
resources in relation to needs for
responsive support of rescarchand
iraining, for specific support of new
research programmes, and for the
proviston of expenstve central
research faciities accessible to the
researchers:nacademic institutions.
Inthe latier category the NERC Unnt
for Thematic Information Systems at
Reading Universily was established
this year. Further initiatives of ihis kind
seem likely to betaken. We planto
increase the number of universiy and
Industry researchers formally working
in NERC 1nstiiutes, 10 assist in mecting
our commitment to the creat:on: of new
comrauniics of science and
encouraqge ihe transfer of our research
resulisinto cornmercial development.

During the year careful consideration
has been giventothe improvement of
our mechanisms for science and
technology irarsfer. or: our own
accoun: and :ncoi:aboration with
industry and consuliants. In response
o Sir Keith Joseph'siniative 1o
encourage researcherstodeploy
commercially their individual
inventions and knowledge, a scheme
has been produced to encourage
NERC scieatistsin thisendeavour and
11s hoped thus can be approved aac
implemenied next year. The
possibiny of consolidating many
aspecis of the research marketng
activittes, both of our institutes and of
our Research Markeung Group, ina
new NERC commercial company 1s
bheirg explored vigorously withthe
intenticr: of creating such & comrpany 11
168T.

We also havetoachieve a sensible
balance between innovative basic and
strategic research which will be
beneficial over the longerterm, and
the more applied research producing
early benefliis Yetasthe valueofthe
Science Vole funding we receive for
basic and straicgic research
dimimishes, we continue 1o pursue
energetically more commissioned
research and especially contract work

at home and overseas. Much of this
research for customersis applied
work. Our staff are giving a most
hearntening response o this pursus of
new incorne notwithsianding that this,
ina period of overall manpower
reduction, militates against the
achievement of the balance reierred to
above. We aretaking all the sieps we
can nicrnally to contain this problem
while encouraging the new
entrepreneunal outlook of most of our
staff.

There are however exlernal matters
which give cause for concern Iirstihe
efforts NERC makesinternally io
maintain a reasonable balance
between innovative and apnlied
research will be nullified ii the real
value oi the Science Vole funding
allocated io NERC continucsio
dimimsh. Second, NERC fully accepts
that publicly-funded research should
pe highly relevant to future econom:c
and social henefit, and s tself
demonstrably pursuing this objective.
There 1snoreto be done inthis
direction as priortty selection in
current research conunuesand asin
consequence resourcescan be
diverted into new and promising
research endeavours Howeverifthe
fundsallocated to NERC [all shortof
requirements, for whatever reason.
there will not be scope for support of
existing research which survives
prionty selection and for support of
new research Insofaras mostofihis
total of rescarch will be of an
1novative nature, the result will be that
NERC sdrivetowards rcreased
science and technology transier
cannoi be sustained because of a
diminishing output of transferable
knowledge from a diminishing
investmeni ininnovauve research. The
NERC view s ihat anadequaie level of
Science Vote funding of the 1nnovatve
research it carries ou! anc supports
providesthe only way of mainta:ning
and expanding both the application of
science 1o the optimum solution of
problems peculiar to the UK
environment, and the commercial
exportof cnvironmenial science and
assoclated iechnology to appropriate
overscas markels.

Third, about a quarter of NERC's
researchacuvity isunderpinned by a
steady ftow of commussioned research
from the Depanments of Staie. NERC 1
reacy and wilhng to show whatever

reasonable flexibility isdemanded o
meet the changing research needs of
the Departmenisand willextend its
own initiative in presenting new and
worthwhile proposals for researchto
ihose Depaniments. Nevertheless
when rapid and substantal reductions
in commissicned research
programmes are to be made, fair
notice of this should be givento
minirnise the onset of serious
imbalance in manpower deployment
and the consequenitial costs of making
rapid reductions in manpower.

Fourth, again in the context of Science
Vote funding. if itis manifest thai
particular research organisatiens are
achieving major improvernenisin their
eifectiveness and efficiency, this fact
should be given appropriate credit
when allocations of funds are made.
This 1s partly a call for the provision of
some Ingentive 10 the pursuit of greater
cost effeciiveness, and olherwise a
call for equitable backing of
demonstrabie excellence, interms of
both quality and cost. in rescarch of
importance to the national well being.
NERC would be content with the
outcome of judgements inade en that
basis

In corclusion | wishio record my
appreciatonof lhe excelleni service
rendered by the Council members.
particularly the Chairmen of
Comiermttees, and by the Secretary o
Council and his senior colleagues. |
congraiulate the mostimportant
people in NERC. our staif generally. on
ther splendic resporsetothe
challenges pui to them.

HughFish CBE
31 March 1986




® NERC Joins British National Space

Centre

National participation in space
activities received a boost in 1985 with
the decision to establish the British
National Space Cenire (BNSC)witha
mandate lo improve the development
of space technology and to co-ordinate
volicy NERC participation inthe BNSC
nasbeenapproved by Council. and
contribuiionstothe work of the Space
Centre will include the provision of
staif for a Remote Sensing Apphcations
Development Unit and the operation of
the satellile receving station at the
University of Dundec.

NERC participation in the BNSC should
resultin achteving a betier balance
beiween space technology and
utilisation and concentrate efforts on
areas of greatest benefitto the
environmental scieaces. Anearly task
for NERC as a member of the BNSC
has been to contribute to ihe
preparation of a national space plan for
publication in 1986.

Application Centres of Expertise
One of the recommendationsin the
House of Lords Select Committce on
Remote Sensing and Digital Mapoing
concerned the establishment of
centres of expertise 1n key remote
seasing appiication areas. The
requirements for appacanon centres
resultec {rom the need for the users of
space systemstoinfluence
developmenis, and at the same time to
strengthen the use of satclline data for
Earth observation science. In response
iothe House of Lords’

. recommendations. NERC has
eslablished three centres of experise
inthe following areas:

® Geology and mineral exploration at
the British Geological Survey

® Ecology. ruralland usc and
freshwater sciences atthe Institute of
Terresinal Ecology

® Marine Screncesatthe Institute of
Oceanographic Sciences

In addinon to sirengtheming practical
use of remotely sensed data the
centres of experuse would serve as
wincdows into NERC to illusirate the
Council's expertise and capabilities:n
the applicaticn of remote sensing
methodsin environmental sciences

!
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Computer Capability Increased

The Honcywell computer at
Wallingford has been replaced withan
[BM systemand linked toa new DEC
VAX at Keyworth These changes
represent an increase In computing
power ol approximately five umes the
capabiliies of the old system and will
cbviously have a profound afiect on
NSSservices.

New Unit at Reading University

A new NERC Untt for Thematic
Information Systems was established
inOctober 1985, at Reading University
under the Directorshipof Dr JR G
Townshend Thisisa specialist
research group concerned with
developing techniques for the
managemeni. analysis and display of
remotely sensed and diginal map data.

Thework of the unitinvelves
collaboration with. aswell asthe
provision of advice and consultancy to
NERC Institutes, universies and other
bodies. Their main equipment
includes a DEC VAX compuler, an
image analysis system, a mapping
system and a colour graphics
workstation.

Ocean Topography and Tides

A 15-year oceanude programme
conducted by the [nstitute of
Oceanographic Scieaces (10S)
reached iis conclustonn 1985 Qver
the period of study, pressure
recording equipment developed by
105 has becn used from the UK
coniinental shelfto the abyssal depths
to provide more than 90 tdal records.
or aboui 46% of those in existence The
records provide a unique data set for
the calibration of computer models
and have revealed several local udal
characienstics not previously known

In preparaton forthe coming World
Ocean Circulation Experiment
(WOCE)IOS has been monitoring
long-lerm changes in wave activity
Useiul data have been gathered to
assist in the processing of satellile
alttude measurements. The removal
of udal signalsis also crucial to the
inierpretaaon of satellite cata work on
measurements from the Seasat satelhite
promiscs useful applicationtothe
European FRS-1 and USA/France
Topex-Posecidon satellites. dueio ke
launched in the 1990s.

Hydrothermal Activity along the
Mid-Atlantic Ridge

Until recently the exisience of hot
springs and other high tcmperature
hydrothermal phenomena had only
been estabhished in connection with
intermedhate or fast-spreacing oceanic
ridges. However, in a series of exciting
d:scoverlesar. iriernational :eam
whichincludes a NERC sponsored
scientist has recorded these
phenomena around the Mid-Atlanuc
Ridge Suchslow-spreading ndgesare
now believed 10 play an imponant role
in the hydrothermal exchange
processes which affect ocean
chemisiry, mineralogy and biology.

Sensitive Tracer Techniques

The warld’'s oceans are increasingly
used for the purpose of disposal.
Mecnitoning the dispersal ef such
substancesisimportant for the future
health of marine and terresinal life. A
techmque has been developed by the
Marine Biological Association{MBA)
which uses perfluorocarbonsas
iracers for the investigation of physical
marine processes and the dispersion
of dissolved components.

In September 1985, thistechrique was
used off Southern Cabformatotrace
verical mixing over a period of exght
weeks Thiswasthe first ime such
mixing has been measured for more
than a few days: the ability to monitor
marine processes over such along
peried presents a wide range of
interesting possible applications in the
future

Rgriculture and the Environment
Thereisconsiderable impeotus for
research on the impact of agriculture
onthe natural environmentin the UK.
Thiscomes panly from repens of the
Reyal Cornrmission on Environmental
Pol:ution and the House of Lords Select
Comrmtiee on Science and
Technology, and partly from signs that
the structure of British agriculture may
have to change sigmificantly, with
impontant consequences for the
environmemnt.

NERC has formed with AFRC and
ESRC & Joint Policy Working Group,
chalred by Sir Hans Kornberg FRS.
The Working Group will aur. 1o
increase collaboration be:ween the
activites of the Research Councilsand
to advise themon the development of a
co-ordinated R & D prograrnme on the







exhibits demonstrating the range of
BCSacivines

A fuil report on the anniversary
celebrations and the official opening of
Keyworth can be found on page 16.

Mapping in the Southern Uplands
QOur understanding of Southern
Jplands geology s advancing rapudly
asaresultof a de:aled analysis oi the
composiion of the individual grains
forming the dormnant sandstones and
the deduction of the direction of flow of
the deposiling oceanic currenis
Contrasting zenes within an otherwise
apparent.y urnforrn succession have
beenesiabhshed Wrenihese ate
compéredtethe distnibuiiorn: of rnajor
geological siruclures a patternis
revealed which is difficult io reconcile
with the currently popular
nierpretationof the region. This
envisagesthai dunngthe late
Ordovician and carly Silunan (about
48010420 millicn years age), over the
region now comprising the Soutern
Uplands. a series of oceanic sediment
sirips regularly accreted asa
destructive conunental margin
Insiead a picture s now emerging of
small. ocean basins between active
volcamc istand chains beirng closed
and amilgamatec by majer banh
movemeniscnaylobal sca.e Ona
regional scale, mnterpreiation s aided
by an experinental use of satcllite
imagery; on a detailed scale the use of
small, hand-held apparatus to measure
the magneuc susceptibility of the rocks
promisesan alternative method of
recognising the various sarndsione
types.

Ocean Drilling Programme

After a year ofuncernainty, the UK
rejoined the international Ocean
Drilling Programme (CDP) with NCRC
as UK Co-ordinator and principle
subscriber (contnbunng
approx.mately Llmefthe £1 8m UK
total) The other UK coatribuiors are six
major UK ol producers. the
Department of Energy, Department of
the Environment and the Department
of Trade and Industry. Other members
ofthe Programme are the USA (which
leads:i). Canada, France, the
Furcpean Science Fouadation the
Federzl Republic of Germany and
Japan Atthe ume of writing ihe USSR

18 expeclng o Join with effect from

1 january 1987

® Deep Geoclogy of the UK

Thisextremely imporant research
programme has imphcations:n mary
arcasof BEarth sciences and alsoin
occanography. Membership of ODP
gives UK scientisisa chanceto
participale in every cruise, to have
accessto samples for immediate post-
cruise study. and to have imimediate
accesstotheimportant scient:fic
results, ana o 1nfleence the ficre '
cirechion of the prograrnine.

Twelve scientilic iopics have been
selected as priority objectives be
addressed by scientific oceandrilling

and related programmes. Many of the
lopics are relevanttoindustrial
hvdrocarbon exploraucn and
rroguction The top.csinnon-
prefcrential orcer are

| processesof magrma gensranon !
and crustal consiruction at rmd
ocean ridges;

2 coniiguralon, chemistry and !
dyrarcs of hydrothermal '
systems{relevanttodiagenesis
anc geochemical problems),

3 early rifung history of passive
continental margins (locus of many
ol and gas fields),

. dynarmes of fore arc evelution,
structure and volcanic history of
Ire.andarcs;

€ response of manne sedimentauor:
tochangesinsea-leve., I

7 sedimentation inoxygen-deficient
scas and oceans{refcrstosource
rock probiems);

8. global mass balancing of
sediments (relevant to basin
development);

. cceancirculation hisiory (relevant
tc hydrocarborn generat:on);

10 response of the atmosphere and
oceanstovanationsofthe
planetary orbits,

Il processand mechanism of
evolution in marine organisms
(applies to the biostraugraphical
dat:ng of strata);

12. nistory oithe Earih's magnetic
Neld

U
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The British Instututions Reflection
Profihng Syndicate (BIRPS) have
continued their researchintothe deep
struciure of the UK and sts surrounding
arca

Alfter the successful shootiny :n 1984 of

the Deep Reflections fromthe Upper
Mantle (DRUM) line off the north coast

of Scollang, BIRPS recen: act:viiies
:nclude successially unagingihe
lapetus suitre inthe lower crustiothe
east of Britain; shooung further
uliradeep seismic reflection profiles
including one to 60s two-way ume
which should penetrate ithrough the
asthenosphere; and runniag ihe
Western Approaches Margins (WAM)
profile 1o examine the deep structure
of the conirental margin and ocean:c
lithosphere

Many of the features observed on the
BIRPS lines around Britain were
produced or modified by crustal
exiension or stretching. This strelching
c.imately led o the cpemng ofthe
north At.antic The WAM survey.
which was designed loavestgate this
indetall, ran 600km of line froman area
of moderate stretching in the Celtic
Sea, across the streiched edge of the
continent, over the Continental Margin
and inio the oceanic crust WAM
appearsioshow that sewsmic layer:ng
15 the lower crastis not direcily related
‘o continenial extension

tor detalsof the research indings
alongthe WAM Line, see page 30

Geodesy

A 1984 Royal Sociely Working Pany
reportcorcernng the revoluiionin
rechniques of geodelc measurements
ind:caled thal recent ceveloprents
were not being adequately recognised
or exploited by the UK scientific
community. In response ajoint
NERC/SERCinimanve was mountied to
encourage the development o’ the
geophysical aspects ol geodesy.
linking solid Earth geslegy ard
occanograpny

Asarcsult, 16 proposals requesting
funds of £600.000 were received and
seven research granis and four
research studentships were awarded
to UK universit:es ar.d polytechnics.

Topicsto be addressed irclude
invesigauons of discrepancies 1n main
sea-level around the UK, examinauon
of srnall-scale manile convecuon and
the thermal evolution of the oceanic
Iithosphere. Use of the satellile laser
ranger totest gecdynamic models
parucularly in the Meduerranean. anc
he application of radar backscatter

- iechmmques from satei:iiesto procuce

accurale alumeter mapsover land.










polytechnics. Taken together, the
direct and indirect support amountsio
26% of Council’'s Science Budget vole.
There arc a number of other activities
underiaken by Council's staff which
contribute to the overall activity: for
example, lectunng. supervision of
research students, provision of institute
faciliics and vacation employment of
undergraduate students.

(*)see publication series D No. 27

Research Marketing Group

In 1985/86, NERC continued toseek a
broader base of customers for its
research and incoime fromthe private
sector increased. In particular,
relationships with private sector
consuliants flourish and joini ids have
been mounted duringthe yearfor
work nSaudi Arabia. Africaand
elsewhere NERC, withpublic and the
privale seclor pannersisdeveloping
an mnative entitled Agricultural
Researchn Africa(ARIA)to market
UK experuse and attract support from
international lending agencies.

Inthe manne area, NERC joined with
the Warter ResearchCentretoforma -
rnarketing joint venture - Aquamarine -
designed to bring to the attention of
potennal customers in the water sector
the expertise ol both bodies1n a range
of areas relevantio protecting the
marie eavironment.

NERC appeinted an agent (Murray
Fisher Group)torepresent its
capabilities in South East Asilaand in
particular tothe Asian Development
Bankn Manila.

NERC has soughtto improve further
the commercial explonauon of its
rescarch results, in particular by UK
1ndustry Several financial interestsin
the Cnty of London have beeninvalved
11 discussions on proposals for the
formation of a NERC company. to
undertake commercial explottation
and win more commissioned research
‘romthe private sector. Reactionsto
these proposals by merchant banks
and venture capital companies werg
sufficiently encouraging for NERC to
commission a jeasibility study by
Coopers & Lybrand Asscciateson
establishinga NERC company NERC
also worked on a possible Small
Business Scheme i which its staif
rmght ke al.owed part-ime c:ondmoﬁs_
of employment to enable them to form
small businesseslo explott specific

invenitons or to oifer a particular
service related to NERC science.
Progress was made inregisiering
service expertise and the experience
and qualifications of key personnel on
the BEST Database (Brittsh Expertise in
Science and Technology). Working
with government depanments and its
sister research councils, NERC has
sought to develop arrangements for
exploiting research muniversites and
polytechnics undertaken with
Research Councils' support.

During the year, NERC concluded an
agreement with Marcont Underwater
Systems Ltd for the commercial
exploitation of GLORIA ocean survey
technology and its marketingon a
worldwide basis. This sigmificant
agreement was announced ai the
Techmart Exhibition at the Nattonal
Exhibiuon Centre in Birningham
dunng October where NERC had a
major exhibition. The stand
demonsirated important results from
research inthe environmental
sciences and attiracted considerable
attention A number of specific
contracts resulted from this exhibition
and im1shoped thatt will becomea
regular eventin the NERC calendar . In
additton, NERC also mounted stands at
the Royal Show [nternational Pawilion,
and at the Gceanology Exhibition at
Brighton during the course of the year.

A new departure inthe NERC
marketing strategy hasbheento
develop presentational seminars for
specific market sectors The first of
these was held in the British Museum
(Natural History) in March 1986 for the
Onshore Oil Indusiry and further
eventsare planned. These
presentations were designed foran
informed lay audience, and video films
have been prepared by the Research
Marketing Group toillustrate aspects
of NERC science as part of the
programme.

Public Relations Section

There was further development of the
Council's policy of creating greater
awareness of its work through
increased pubhic relatonsactivity.
Publicity has been generated around
events such as the visit to the Pool of
London by the Ceouncil's research ship
RRS Charles Darw:n and the signing of
alicensing agreement for the GLORIA
urderwaler surveying system with
Marcon.

Professional designers started io
prepare a NERC corporate design
with a manual tocnable all pantsof the
orgamsation to readily produce
printed material witha “family”
appearance.







The following sections describe the
matn features of the research carned
out during the year at Council’s
institutes and at universities and
polytechnics receiving Council
support. The sequence followed s
Earth Sciences, Marine Sciences,
Aunospheric Sciences, and Terrestrial
and Freshwater Sciences There
follows a section on NERC Scientific
Services the coordinated scrvices set
up by Counci) toenable the research
to be carried outin the most efficient
way possible.

Further details of work undertaken at
Council's instrutes will be found in
institute editions of this report. Detalls
oi research undertaken at universities
and polytechnics with NERC support
are avallable fromthe NERC
University Support Section which s
based in Swindon
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i6 Bniush Geo:ogical Survey
Keyworih Offic:a. Qperning
17 BGS Activities
UK Landmass
Biosirangraphic Siudesinthe Craven
Basin
18 Abbysicad Methane Explosion
Decside
Correlations cf Limesiones i the Eas
Grampiaris
Mappmginthe Scuthern Uplands
19 Hydracarbons:nthe Nor:h Sea
Ceeper Water Gecphysicsand
Geology
ScitSecimentSlurmping
Fecssilsfrom Nor:*: Sea Berenoles
A2G Quaternary Channel Svstems
Ash-Bearing Bedsinthe NorthSca
OverseasSurveys
Crustal Evolunor.in South Amer:.ca
21 Ceotechnical Studiesin Cyprus
Eas: Africas; Rift and Pre-Cambnan
Shield Areas of Zimhabwe
A2 Tecionc Synthes:s of Vanuatu
Water Suppaesia Africa and South Asia
5 Crher Research Programmes
Systematic Gecchera:stry and
Mappingin Scotland and Nozth
Tng.anc
Plannumand Pel.adium
Geolog.ca. indications of Bunied
M:reralsand Hidden Cran:les
Mica Crystallinity
Siudies Related 1o the Safe hisposal ¢f
Radioactve Wastes
; Regonal Geophysics
Geomagnetsm and Magretic Survey
Brinsh Earthquakes
Seismic Ansotreny
Hycroyeoiogy
Geoinermal Tnergy
A7 Informaticn Serv.cos
Natcra. Archave
Digital Techn:ques Arxd Information
Dissemination
Cermntral Enguiry ancd Mall Crder
Zondon Information Desk
L:brary Facilines
28 Manrne Geclogy and Geophysics
GLORIA Surveys Around USA
Sedunent Gecchem:stry
Antarctic Barth Sciences
30 QOcear. Dnlling Prograinmeoe
Geodesy
DeepGeology of the UK
31 Join: BGS/Universiy Geological
Mapping Programme:
Umversity Research.nthe Earth
Sciences
32 Review Groupfor Lxpenmental
Mingralogy and Petrology
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The Earth sciences include geology,
ceophysics, geochenstry and
physical geography. anddrawer
physics. chemistry, mathematics and
bic.ogy. Te further understanding of
‘he processes that have created and
are modify:ingthe Earth itis
1creas:ng.y unporian: tobnrg
togetterthisrange of disciphines This
1s being cone through mult-
disciplinary tearrsinvolving natienal
and inzernaliczal eollaboration

Researchinthe Earth sciences s
carried out within *hree NERC
Inst.tutes, the British Geological Survey
(BGS} the Insatuie of Oceanographic
Sciences (10S) and 1he British Antarctic
Survey (BAS) Grant support ior
urversities anc po.ylechnics
currently comesthrough Special
Topicsin Deen Geology (inclucding the
Briish Insntutions Refecion Prefiling
Syndica:c), Geodesy, and ajoint
BGS/uraversity geological mapping
programme; and through the
Geological Sciercos Research Grants
Commitice and the Geclogical
Sciences raiming Awards Committec

British Geological Survey
Wkhenthe Geological Survey was
‘cundedn 1835, the beginmng of
‘medern’ geology aswe know it had
cemmenced 1n varnious pansof
Europe. However, the Survey was
rrobably :he f:rst naional instiution of
tskind inthe world and 1585 wasthe
culrmimation of .83 yearsof coatinual
acuvity. Te commemorate this
miestone. anumber ol events were
organised at a.l the Survey s offices
and observatoniesincluding the BGS
“1eadquarniers at Keyworth. where
open days. anofiiclal cpening
coremeny and Anmversary Ball
{ormed part of the proceedings

On 9 October at Keyworth, some 800
distingquished guests arnived
represeniing INGuUsiry. goverament
depariments and funding agencies,
pasi survey sta’f local government,
nrofessicnal bodies and learned
societies, overseas geolog:cal
slirveys, the universities and muscurms
andthe press. The relatively high
proportons of multinational cormpanies
and government depanments preseat
clearly demonsirated the ciose
re.ationships between the work of the
Survey and a broad specirum of
applied geoslogy

¢

Amongthe many cistinguished visiters
on lhat asion were Prefessor Dr B
Bender, forrer President of West
Germany's Federal Institute for
Geoscerces and Natura. Ressurcos.
DrHdelaReche, Head efthe Service
Geologigue National Frarcais, the
Pres.dern: ofthe Royal Society (Sir
Andrew F Huxley), tme Lerd Mayor
and Lady Mayoress cof Netingharm, the
Sher:ffof Nothnghamand Mrs T Hardy
andthe greai-great granddsughter
(MrsO Welbourn) ofthe Survey's first
Directer Sir Henry ThemasDela
Beche Speeches were followed by a
:curof the exhibitsand
demonstrations.

The Oper. Day [or educational
estabhishments was well attended
Groupsranged :nage and experience
11 geo.oqy from postgraduates 1o
prinary school chuidren. The final
cpern: cday for the general pubic
wrnessed a deluge of over $,000
visiorsintne shernt space of five hours.

Keyworth Official Opening

Over adecadeof effcritounue the
feld mapping staffs of England and
Wales and the specialist deparments
ofthe Geological Survey atasie inthe
Enghsh Midlands, wasmarxed on

8 October wher the Keyworih
headguarters was officially opened by
the Hon. Peter Brooke, MP,
Parl:amentary Urder Secretary of
Stae for Fdicauon and Science. who
ur.velled a commemorative plaqie 1
the Dela Beche Cerference Centre.
Tocommemorate his visitto the
Survey, Mr Peter Brooke was
presented with a slab of polished
Precamnbnan Laxfordian Granie
Grelss, about 1600 mllion yearsold.

Speeches by Mr Brooke. Mr Hugh Tish
{NERC Chairman)and by Professor Sir
Malcolm Browr., FRS, Dirccter of BGS
relerred lothe foresightof the Survey s
f:xst Direcior, Sir Henry Themas De la
Beche, 1n stressing the many practcal
applicat.ons of geology anc of the
scope of ‘modern’ geoloyy and its
relahonships with the work of many
government departmer:s. Sir Malcolm
Brown outhined the Survey's activities
mnthe formofthe seven {olow:ng
nroad categories

1 300,000s¢.kms of landmass geology
loremap and reicterpretcunng the
coniucus emergence of newideas




2. 400,000sq.kms of coniinental shelf
terriory to study.

3. Exploration of that territory -
700,000sg.kms, to a depth of 3kms.

4. Advancemeni of the knowledge
base in geology. geochemisiry and
geophysics so that interpolation and
exirapolation can help mummise the
expense of deep dnithng

5. Atiack the problem of information
technology. There is 150 years' worth
of information, growing daily,
contained in the databanks. The
opemng of the National Geosciences
Data Centre at Keyworth isdesigned to
help alleviate this problem.

6 Remainactive inthe fields of energy.
mineral and waier resources. and on
toxic, earthguake, constructior:al and
other hazards

1. Involvement 1n Geological
Surveying Overseas, especially in
Developing Couniries.

BGS Activities

The British Geological Survey (BGS)i1s
responsible for preparing and
continually revising the geological
database of the Unnted Kingdom
throughthe collect:on, interpretation
and correlationoftheavailable data and
its publicauon 11 the form of maps and
reports. This strategic surveying
activity is mainly iunded through the
Science Vote (ihrough the Department
of Education and Science)with other
government departments
comimissioning work in speciic areas.

Commussioned Research Programmes
Asin previous years, much of the
Survey'sworkin |985/85
(approximaiely 70%). was
comnussionec by UK governmeni
departments Thus. the Department of
Trade and industry {DT1) continued to
fund surveys for mineral resources
while the Departnent of the
Environment (DOE), in collaboration
with the Scottish Development
Department(SDD)and the Welsh
Office, supponed work towards
planmagand development. including
envirormental geology mapping All
Investiganons aured al assessing the
hydrocarbon poiental of crishore and
ofishore UK were fundec by the
Deparunenm of Energy (D En) which
also supporicc the assessment of
geothermal poiential onshore and

geological and geophysical surveysof ¢ UK Landmass

the UK Continental Shelf.

The Overseas Development
Admunisiration(ODA) continued to
matntain a substantal programme of
work overseas whilstthe EC and the
Department of Economic
Development (DED - Northern [reland)
conlinued supporning research
projecisinthe UK.

Science Budget Research
Progyrammes

Ashas happened for the past few
yearsihe needicredeploy staif lo
asstst the commissioned projects,
coupled with reduced funding
seriously affected those programmes
financed by a grant-via Council from
the Department of Educatior and
Science(Scierce Vote) Asaresult
important ancg often highly innovative.
basic research has been jeopardised.
Muchofthe UK remains tnadequately
mapped and the geological database
1nthese areas 1s grossly inadequate to
cope with problems when they arnse,
forexample, Abbeystead Methane
Explosion(see Page 18).

Progress has nonetheless been
achieved. for example. 1n rmaitaning
the mulh-disciphnary regional surveys
inCumbria, Wales and the Wercester
Basin. Thusinthe Lake District a study
of the Lower Palaeozoiwc rocks has
continued, leadingtoan evolving
structural model for the Skiddaw
Group. a likely genesis and age for the
Borrowdale Volcame Group, a pre-
cleavage age for the Eskdale Granite,
and a hitherto undetecied structural
relationship between the Eskdale
granodiorite and a major syncline.

Ir. Snowdoria. a new medel for:he
QOrdovician volcanic rocks of the area
(but with world-wide ramifications) has
been devised to explamn the associated
volcamsm, iectenism and
minerahsation. In Ceniral Wales, a
pilot project has examined ihe
possibility of developing relauvely
rapid survey technques for usen
areas with essentally sirmlar rocks,
using acnal photography and traverse
mapping with some detailed ¢
surveying
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Fromiisinception, the Survey's
primary role has been tosurvey the
geology of the UK, and this work sull
conitnues as new data are acquired,
geological concepts improve and
requirements from industry,
governmen! and land-use planners
change.

The mapping projecis referred to
below, some of them in summary form,
represent the type of surveying
currently underntaken.

In Central and Southern England,
mapping in the Poole-Bournemouth
areaof a succession of Tertiary clays
and sands has beencarned ocut forthe
DOE, while inithe Southampion area.
the first phase has begunofa
BGS/DCE funded projectiodevelop a
computensed databank -from which
themaic maps can be generated by
Interactve iterrogation.

Ocean Closure Tectonicsand
Mineralisation

A DTlcommnissioned mapping
programme in south Cornwall has
identified an area showing evidence
for closure of an ocean in Devoman
t.mes_ Throughout the area, the
volcan:cs assoclated with thus tecton:e
event are sources of mineraisation
The DT11is promoting an extension of
ihe programme into south Devon
where a major objective willbeto
determine the detailed
interrelationshups between
mineralisation, volcanism and regional
lectonics.

Biostratigraphic Studies in the
Craven Basin

Field work inthe Garstang areais
fundecd by a cornmission irern the DT
and by the Science YVote Thisdistrict,
which Lies within the western part of the
carboniferous Craven Basin, was last
geologically surveyed in 1883.

Biostratigraphical studies, concurremnt
with the geological mapping, are
helpingtodemonstrate the extent and
age oflateral facies and thickness
changes. For example, the oldest
l:mestones exposed in the core of the
Syxes Ant:cline are now kr.own to be of
Chadianage, over.ain by a very thin
Arundian sequence that thickens
greally southwards Tracesof
hydrocarbons have beennoted in
several places. The lowest sandstone
















Muluspectral Scanner (MSS) data and
could be uscd {or detailed geolog:cal
mapping \nsultable areas. Such areas
need to have low relief with Intie
outcrop, where differentiation
depends mainiy oathe nature of the
solland the type and percentage of
vegetation cover.

Ina;oint UN-Kenya-ltaly-UK study of
the geothermal potent:al of the
southern pan cfthe Kerya Rit. Landsat
Muluspectral Scanner daia have been
used o 1nterpret the nature cof
fracturing inthe Rift ard the
differentiation of the products of the
varlous volcanic centres.

In Zimbabwe. geological mapping/
muneral exploration has been carrned
. cutovertworegions. The Archacan
! ‘greenstone’ belts show fold:ng, and
major shearing and hydrothermal and
structural controls of gold
mineralisation have beenidentfied

Structures preserved in siliceous 1ron-

‘orrmanon more than 270C rilion years
I old, were prozab'y formed by some of
i the earliest silica-secreting microbiota

ever recorded The Zambezi-
Mozambique orogenic bel: 1tersects
the cratenin NE Zimbabwe, one of the
most geoicgically complex reg:ons of
the cont:nen:. One ofthe world's
largest kyanite deposisisalso found in
thisarca.

The northern edge of the craton was
buried to greatdepths below a crustal
slab that formed part of the Zambez!
orogen. Sequences within the zone
crysiallised at very high pressuresand
temperatures more than 830 mulhion
yearsago. Animmensc body. possibly
formed by high-pressure crustal
melting, was intruded between the
craton and the overlying shelf
sequernce soon after overthrusting.
VISCOUS monzonitic melts spread
laterally along the interface, causing
extensive deformation and
emplacement of ‘maniled gneiss
domes’ Similar deep burnal of
continental crust below the Himalayan
regionis currently the focus of

| considerable geological research.

Petrologica! support for the Zimbabwe
projects has aimed at characterising
Igrieous rock sunes and evaluating
reglonal metamorphic condiionsinthe
greenstone beltof Harare Aspartofa
hydrogeological study of regolith and
basemen: aquifersin Africa, Landsat

Mulhspectral Scanner data have
yielded muchinformation onthe
fracturnir.g of the southern par:of the
Zimbabwe craton

® Tectonic Synthesis of Vanuatu
Modern corcepts of plate tectonics
ara mountain buldirg siress the
importance between adjacen:, but
geologically distinctive, terrains.

Inthe Pacific. BGS scientists
participated 1n a second inierralional
cruise sponsored by the Commuttee for
Coordination of Join: Proespecting for
Mineral Resources in South Pacific
Offshore Areas Involvement was
mainty inthe region round Vanuatu
which {ormsthe maror part of the New
HebridesIslandsarc. The
Inveshgauons were aimed at
evaluating the ofishore hydrocarbon
potential of intra-arc basins. sampling
c.ose to submarnne volcances and
vrepar:ng geological hazard maps.

The results have indicated the
presence of several prorsing
sed.mentary basinsand. withithe

" expertise avallable1n BGSonthe
cnshore geology of Vanuatu. it has
been possible to use seismicdata to
cxtend the geological mapping
offshore and produce a tecton.c
synthes:s for the region Three major
eventsof arc volcanism, sedimentary
deposition and carbenate formation.
separated by major uncoaforrities,
have beenidentfied.

Beth compressional and extensional
stress regimes were superimposed
dunngthese events, wrenchtectonics
playing adominantroleinthe
geological deve:opment and
cenfiguratton of theislard and intra-arc
basins from middle Pliocene o
Holocene times.

® Water Supplies in Africa and South
Asia

Much effortis now being spent on
alleviating problems connected with
water supply inthe Third World. One
aspect of research isfocusingon
ynproving groundwater yield inthe
vast areas of Africa and South Asia
which are floored by crystalline
basement rocks. Althoughthe
associated aquifiers are not highly
productive, they have a major potertial
inthe shorter term for rural water
supply. Alternative sources for higher
orcéer supply such as piped

distribution or sma.l-scale irngation,
are likely to e economuically
impraclicable for the foreseeable
future for much of the developing
world.

guifiersare of iwo mainiypes, one
cccurnnginthe weahered sandy-clay
ard residual rock. the otherin
fractured bedrock. The overburden s
gererally lessthan 25rn thick and dug
wells are mainly completed inthe
assoclated aquiiler. Well storage has
an:mportant control on yields since
permeabiliiestiend to oe low.
Boreholesare :ymeally drilled o
deeperlevelsand may drawon
aguiflersof bothtypes The degrec of
mteraction between the two aquifier
types has animponiant bearing on
longer term yields in boreholes

Studies are being made onaquifiersin
crystalline basement rocks with
cmphasis onthe wide range of
control.ing factors which :nclude
structure, bedrock type and texture.
currentand previous climates.
geomerphology and land use.
Explorat:ontechmques are being
researched with a view to1dentify:ng
the most appropriate and cost-
cffective methods of borehole and well
siting. Overall resources are being
evaluated in selected study areas'n
Malawi. Zimbabwe and Sr: Lanka
us1ng geochemical balances of rainfall,
run-off and recharge and by
observanors of evaporative losses by
grouncwater discharge.

The researchisalsod:rected at
improved well design. Motor:sed and
manua! horizontal driling ngs have
beendeveloped Usingthese ngsin
the base of large ciameter dug wells
allowsthe drilingout oi collectorstoa
radius of 30m. Such collector weils
have beenconstructed in Zimbabwe
and Sni Larka and pump testing shows
that the collectors can double ortreble
the dug well yicld The first full-scale
development projoct 1s now beginmng
In Sn Lankain whichtis plannedto
enharce the yields of 50 extsting dug
wells by thistechmique.

Asparn of a hydrogeolog:cal siudy in
Fi:, geophysical hieldwork was
undenakenand. followingthe recen:
severe drought :n Ethiopia training
was given and geophysical surveys
conducted as partofa welldrilling
programme.










Highlighis of BGS' supporting research
programme onthe behaviour of
radionuclides in deep groundwaier
systems included the completion of
Phase Two of the Stripa Project
(hydraulic testingin fractured rocks in
adeep mine in Sweden); the siartof an
international investigation of uranium
and thorium migration around natural
ore deposits at Pocos de Caldas
(Brazil) in Collaboratton with Sweden,
Swizerland and Brazil; the completion
of a six-year project assessing ihe
deep geochemistry and hydrogeology
of mixed sediments in south
Oxfordshire(Harwell}and the
completion of work on
geornicrebiology with respecito
corrosion of buried structures. This
work was funded by a number of
orgamsationsin the UK and abroad,
principal among them bengthe
Depanment of the Environment. The
results will be used as the bastis for new
projects in 1986787, including field
expenmentson the role of natural
organic maternalsin modifying
radionuclide mobility in aguijlers, and
further studies of natural analogues for
waste radionuchde behaviour in
geological systems.

Regional Geophysics

The density, magnetisation and
resistivity of rocks can be sensed by
regional surveys-and these physical
properties may be used todeduce the
disposiiion of different rock types at
depth.

Diguial Data Programme

The programme to make all the UK
regicnal gravity and aeromagnetic
survey data more accessible for
modern earth sclence investigations,
by converung :hemtodigital form. is
nearing completion These data arean
imporiant source of informaiion on the
deep geological structure of the UK
and are already beingused in
1ntegrated projects inthe Lake District.
Southern Uplands, East Midlands and
the Welsh Caledonides.

Metallogemc Modelling

The East Midlands projectis
undernaking modelling in that area.
based on a compilation of evidence on
the deep geclogy funded by the EEC
(CRESTYard the DTI Regional gravity
and acromagneuc data have been
interpreted to provide information on
the geology and siructure of the

basemeni rocks, with use being made
ofthe NERC image analyser to process
and enhance the daia and combine
them with other relevant information.

Deep Mineral Exploration

Twoother contracis irom CREST were
successiully compleied. The Transient
Electro-Magnetic method was
investigated to assess its poiental for
deep mimeral exploration. Technigues
developed and tested in controlled
numernical environments included fast
forward modelling. rapid in-field
determination of dip, conduciance and
depth of burial and provision of criseria
ior survey design and interpretation. [n
a study ofthe use of down-hole and
inier-borehole electrical surveysin the
evaluation of known ore deposits, a
proiotype system was designed and
tesied establishing that the search
radiws of boreholes, asweilas
knowledge of the disinbution of
intersected mineralisation, can be
improved.

Rock Mass Assessment

Work on the assessment of rock mass
has progressed inthe laboratory and
insitu. New laboratory equipment has
beer. constructed to measure
compressional and shear wave
velociies. Inthe field, the construction
of a high frequency borehole sparker
probe has been comgleted together
with a clamped borehole three-
component geophone array.

Geomagnetism and Magnetic Survey
The Earth has a magnetic field very
like that o a bar magnet{a dipole).
However, the field 1s constanily
changing due tointernal processes
and those 11 the magnetospherc and
lonosphere.

Progressively updated chartsof the
Earth’'s magnetic field and its variation.
partcularly important 1o those
nav:gaung by use of a magnetic
compass, are produced from
observaiory data by BGSin
collaboration withthe US Navy
QOceanographic Office
(NAVOCEANQ).

In recent years the modelsofthe
Earth's main geomagnetc {ield have
become extremely accurate and
comprehensive because of the large
amount of data available fromthe
MAGSAT magnetic survey sateilite.

The importance of satellies for global
surveying is recognised in discussions
currently taking place between the
BGSand NAVOCEANO o formalise
their collaboration on World Chart
production. Collaboration in future
saiellite missions, likely 10 be the main
source of global magnetic data in the
next decade, isbeing considered.

"The first full survey of the UK magnetic
network for 30 years beganin May
1985. Measuremenis have already
been made ai 14 carefully-selected
sitesinthe UK. Eventually, about 40
sites will be occupied and the end
result will be new UK regional charns
for all the geomagneic elements, but
most imponantly, the deviation of
magnetic nonh fromirue north.

Global and regional surveying both
rely upon the maiienance ofa
network of magnetic observatornes.
Those in the UK now cperate and
record conttnuously in digital mode
anc formthe basis for all data analysis
anc publication. Progresstowards iull
automation conunues satisfactorly . All
three UK observatories are now testing
computer-controlled systems whose
recorded data are retrieved over ihe
public telephone network by an
Edinburgh-based compuier Resulis
so far indicate a very high degree of
system performance and data
rehability.

Magnetic Forecasting

‘The now rapid availability of
observatory magnenc data grealy
enhanced by the automalic systems,
meansthat BGS can provide adaily
magnetic forecasting service to
commercial customers, the first being
asurvey company operating on the UK
Continental Shelf

Deep Crustal lapetus Suture Zone
integration of the results of
electromagnetic mduction studies 1n
the north east of England and Southern
Uplands of Scotland with BIRPS deep
seismic reflection profiles ofishore,
provide a consistent geophysical
image of the deep crusial structure of
ihe lapetus suiure zone.

Remote Sensing mthe UK

Inareasof ugh relie’ (eg Snowdoma)
and those sites polluied by old mine
workings (eg Cornwall) or mantled by
Quailernary deposits (Norfolk), remote




sensing techmques couid make an
effective contribution to geological
mapp:ng althcugh diffice tes were
expernenced i distinguish:ng
hetween varnous lithologies and
between some rocks and the
vegetation cover

British Earthquakes

Aftershocks of the earthquake on the
Lleyn Peninsula. 19 July 1584, are still
continuing with over 330 having been
detected and analysed so far.

The first earthquake known to have
been felt on a North Sea ofishore
structure occurred inthe Danish
Sector on 10 Junec (985. This event was
felt on platiorms and ships on the Gorm
and Tyra fields. Although no damage
was reported. the eventincreased the
:nierest of engineersin scismic hazard

In cooperation with Norwegian ol
companies and the University of
Bergen, a seismic menitoring buoy was
insiatied mthe Stazfjord feld in
September 1983 Data from this more
sewsmically active region of the Nonth
Sca wasrequired to assess
environmental hazardsfaced by cil
companies progressing farther
nonhwards into deeper waters.

Onland, amoderate earthquake, on
16 September 1985 aroused special
interest when it was widely felt around
the nuclear subimarine baseson the
Clyde. The seismometer record
quickly allayed [ears of an explosion
by demonstrating the occurrence of an
earthquake Skm deep near Dunoon

Three days later further press interest
wassttmulated by the destructive
earihquake in Mexico. Seismograms
from instruments throughout the UK
supplied immediate data to enquirers
and contribuied to world data cenires
which provided the basis for
1nvesigations of the mechanism of the
causative fault.

Seismic Anisotropy
Allcrustal rocks seemto have
microscopic cracks aligned with the
predominani stress field. The passage
of shear wavesis modified by such
microcracks, making shearwave
analysis animportant indicator of
microcrack (and therefore stress)
orientation. Since cracks and stress
are usually crucially inportant
whenever the Eanth scrustisdnlled,
mined or excavated. the ability to

monitor the crack and stress geometry @

by analysing shearwaves has
important petential apphcatons. For
example: stress-aligned microcracys
have been iéentified by this method
above small carthquakesinmany
pansof the world (eight places in three
countr:es). The:r vanation mught be
used as an indicator of imminent
earthquake hazard. Also, o1l company
data demonstrate the presence of
m:crocracks in secimentary basins.
the existence of which afiects:helr
hydrocarbon productivity

Other apphcations include
:nveshgaingine structure of
hydrocarbon and geothermal
reservoirs, predicting onientations of
fractures: detecting changes of stress
befcrerock bursts inmires aswell as
naving imphcatcns for al movements
ofthe crust.

® Hydrogeclogy

Groundwater Pollution
Groundwateris perhapsthe woric's
most valuable resource. One of its
greal benefits has always beenthariiis
cheaplodeve.opand s of gocod
guality. requining min.rmal treatiment.
However. thereisincreasing evidence
that this situation s changing.
Groundwater resourcesthroughout
the worlc are being polluted by both
Jrban and industna: deve.opments
and modern agricultural practices As
aconsequence. a signticant part of the
orogrammm.e ofthe BGSir thisfield s
concerned with peilution prob.ems.
Studies oithe impact of mocern
agnicultural praclicesn Britain
suggest that nitrate concentrations wil!
coatirue 1o rise slowly 1n many aress
for anumber of years.

Pollutants and Aquifers
Because anincrease inthe occurrence
of groundwater pollution by organ:c
compoundsis endangering aguifers, a
system (the double packer system) {or
studying aquifersin Chalk and Tniassic
rocks has been devised which will
examine permeability ana head
variations, the two most likely
controlling iactorsinthe movement of
pollutants. A recent desk study for the
Cepartment of Transpor: on the
movement of possible pollutants
draiming {rorn a stretch of the M25
motorway has ecmphasised the
1mportance of assess:ng these faclors
and of compiling informat:onon
regional aquiier behaviour.

Geothermal Energy

Whereasthe UK 1s noi generally
considered to be anareawithan
cbvious potenual for geothermal
energy, the heat from wiihin s crust1s
capable of explotation. Since the
mc-1970s, the BGS has been
comrmissionec o ur.dertake an
assessment of this energy source,
funded by the Department of Energy
and the Commussion of the BEuropean
Commanities

Inihe UK, thermal energy may be
retneved from either hot
groundwaterscontained |n permeakle
water-beanng rocksar surable denths
i sedimentary basins or indirectiy
from arincially fractured
impermeable rocks at greater depths
(4-T<m)through :he yection and
subsequent extract.on of waier BGS
hascompleted an inventory oithe total
resource available within the UK and
the geolegical factors affecting its
explotailer.

In pursuance of this commussion (and
with the cooperation of the Imperial
College of Science and Technology).
further boreholes have been drilled
nto sedimentary basinsi1n Scotland,
northern England and Wales, a
reassessment of heai flow inthe
Midland Valiey of Scotland has beer.
made and in the East Mid!ands, north
east England and the Midland Valley
of Scotland (where large conurbaiions
exist), the potential for thermal energy
ai ceptnsin excess of 4kmhas been
investigated.

Sedunentology

Research has been carned out or. the
provenance, scdimenianon, diagensis,
stratigraphical correlation and
economic significance of varnious
sedimentary rocksinthe UK.

Thun section studies have been carried
out on sandstones from the Jurassic
sequence of Yorkshire and from North
Sea reservolr sandstones, with
parucular emphasis on post
depositional changes in porosity
characterstics. These porosity
changesinclude (1) porosity reduciion
resulting from compaction during
bunal and from cementation by the
growih of authigenic minerals such as
kaolinite, calcite, dolomile. quartz and
feldspar. and (1) porosity increase
resulting from in situ dissolunon of
mineral grawns, particularly feldspars.







Marine Geology and Geophysics
The highlighi of The Institute of
Oceanographic Sciences (108) work 1n
geology and geophysicsthis year was
pancipanon in the international
[SOPE cruise mounted on the NO
Marnion Dufresne o oblain deep core
samples fromthe floor of the Atlantic
Oceannthe Madeira and Nares
Abyssal Plains. Very high quality
cores over 30mdeep were obiained
for almost the first iime: they will be
used for detailed stratigraphic,
sedimentological, gecochemical and
geotechnica. studies.

Ancther highspot wasthe discovery of
a field of manganese nodulesinthe
Madeira Abyssa! Plainarea Thiswas
first seen using the ICS high capacity
survey carnera system WASP and then
sampled by IOS biologisisusinga
bottom-trawl. The f.eld hasalso beer
correlated with a GLORIA (side scan
sonar)'mage of the area, suggestng
*ha‘ it may be possible to use GLORIA
more generally for surveys of nodule
fields.

The Pop-Up Pore Pressure Instrument
(PUPPI)was alsoused i scveral areas.
The instrument is sensitive enoughte
detect tidal pressure 4m below the
scdiment sarface.

GLORIA Surveys Around USA
Following the successful survey of the
Exclusive Fcenomic Zene (EEZ) of the
West Coast ofthe USA in 1584, an
agreement was signed to complete the
coverage ofthe EEZ. 1OSand the
United States Geclogical Sutvey will
take a further six yearstocarry out
GLORIA surveysinthe area out to 200
miles fromthe coastof the USA [n 1985
the chartered ship RV Farnella
compleied 105 days of GLORIA and
profiling work in the Gulf of Mexico,
around Puer:o Ricoand inthe Cayman
Trough.

The Texas-Louis:ana slope 1s
dominated by sall movemenis which
are still active and form many hillsand
basins and also the 1000m high
Sigsbee Escarpment. The mest recent
sedimentary history of the Mississipp
fan was showntoinclude periods of
sediment movemeni that had been
previously unrecognised It hasa'so
been shown o include enormous and
far-reaching subrmarine slides
Submarine slope faliures were also
found near the Wes: Flonda
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Escarpment and around Puerio Rico.
The Cayman Troughisan area of
change in which a pattern of oceanic
spreading was mappec.

'The GLORIA sonographs will be
processed to enhance the geological
fearures The processed soncgraphs of
ihe 1984 Wesi Coast Survey have
recently been published inanatlas.

Sediment Geochemistry

Work continued onthe Deparimeni of
the Environment contract investigating
possib.e disposal of high-level
radiactive waste on or below the sea
bed Thisstudy hasmainly concerned
the geochernical processes a‘fecuing
the sediments of the Great Mcteor East
(GME) study area west of the Canary
Isles, inthe northeast Atlaniic. Here
sedimen: accumulanonisdeminated
by intermittent dnifis rather than simply
by the slow accumulation of organic
debns.

Considerabie geochemical
modification occursin these drifts due
tothe absorption of oxygen from the
water above Theorganic matierinthe
sediment alsc oxidisesand a
redistribution of redox-sensitive metals
oCCurs.

These efiects have been studied 1n
both the most recent sediment drifts
and buried ones. Elements such as
copper. vanad.um, z1nc ard dramun
appear 1o be similar o the maximum
oxidation in fossil cases, while
clemenls such as manganese, cobalt
anc nicke. are maialy remobilised in
the fossil cases.

Of all the elements studied so far,
tramur has been found ioexnbittrne
most marked and reproducible
concentration signals in response o
progressive oxidation Peaksin
uranium content were found beneath
the active and fossil levels in all GME
dnifts with an organic carbon content
0 5%. The uramum peakshave been
foundto be siable, once formed and
buned, for atleast 750,000 years

Thecnies have been constructed for
the processes of relocation of recox-
scnsitive metals using pore water and
solid phase data obtained on RRS
Discovery Cruises 129and 148. One
theory predicts the formaion of iron-
rich layersunder certain
circumstances of changing sed:ment
accumulaton. Suchiayershave peen

observed in seciments from many
parts of the world and previously no
satisfactory explanation of their
Iormaticn was avallable.

Antarctic Earth Sciences

Geology

A successiul field season on the
Antarcuc Peninsula saw 11 BAS
geologists working ona variety of
problems over a geographical range
extending from Livingsion Island in
latitude 63°Sto Alexander Island in
latitude 72°5. A programme of
.andings rom RRS Bransfield, and
helicopter support from HMS
Endurance greatly increased the area
thev were able locover

Aninvestigation was begun of widely
reported. but unquantified
mineralisatior. assoclated with the
Mesozoic-early Cengzolc magmatic
rocks of the Antarctic Peninsula None
ofthe localites scenduringa
reconna.ssance of western Graham
Landis of economicinterest but. being
geochemical anomalies, they will yield
impornant information onthe
hydrothermal processesinthe
peninsula crust during its iong history
of subduction, accretion and
magmahsm

The bulk of Alexander Island consists
oftwo main rock units, the LeMay
Group, partofanaccretion-subduction
complex.and aiate Jurassic-carly
Cretaceous fore arc assemblage
(Fossi] Bluff Formanon) which rests
unconforimably onthe former.
Structura: investigatons of both rock
units suggest that iranscurrent motion,
was a major conirol gn the
development of sed:mentary Hasins
such asthai o the Fossil Bluff
Formaton.

Biostratigrapnical studies of the late
Mesozoiwc fore and back-arc basin
sequences continue 10 produce
imponant new data In Alexander
Islard. a maror faunal break hasbeen
wdentiiled [t seemsto representa
change to more restricted marine
faunasinthe southern polar area
rerhaps relaed io paiaecclimatc
factors.

Imponant results continze to accrue
from BAS/US Amarcuc Program
collaboranon 1n studying the
geological relanonship beiween
Greater and Lesser Antarctica
Mu't:disciplinary studies have







what might happen should warmer
water, in a warmer climate, intrude
beneathall ice shelves asfreely asit
does beneath George VI Ice Shelf
today. Thermistor chains were
installed in s1x boreholes 1o study heat
flow from the underlying sea water and
the temperature structure of the ice
shelf These showed that asice flows
towards the ice front 1 becomes
warmer and ultimately its summer
temperature exceedsthe freezing
point of fully saline sea water. A hole
drilled thrcughthe ice shelfclose o the
ice front was unfrozen one year later,
and ice coresdrilled from depths
below sea leve] were saline. Atithe
upper surface it appearsthat heat
hberated by the {reezing of melt water
maintainsthe ice attemperatluresclose
to0°C.

Ocean Drilling Programme

With effect from | October 1985the UK
joined the Ocean Drilhing Programme
(ODP), a US-organised international
programme of deep ocean drilling and
research. Other pariicipants include
Canada. France, the European
Science Foundation, the Federal
Republic of Germany and Japan and,
the USSR 1sexpected to join with effect
from | January 1987.

The annual subscription is $2 5 rmllion
and NERC -through which the UK
membership s co-ordinated -regard
this work as high priority and
contnibute about £1 milhon p.a.
towardsthis subscnption, as well as
providing support to British scientists
participatungin the research. The
Department of Energy and major ol
companies such as BP; Britoil, Burmah,
Enterprise, Shell UK and Tricentrol
also contribute to the subscription.

The ODPis an international
parntnership of scientists and
governments who have joined
together forthe next 10yearsto
explore the structure and history of the
earth revealed beneaththe ocean's
basins. Crucialto each cruiseisthe
retrieval of core samples from the
ocean floor and UK expertise in this
field will be of great value.

Comntinued participauon in such
programmesas ODP1sseen by NERC
asanimponant aspect of its suppon for
environmental sciences, pariicularly
marine geology. [t will give first-hand
experience of deep water drilling
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technolegy. and martain a qualified
manpower group for UK indusiry It
wil. slso allow UK scientists a chance 'o
influence the direction of the
programme and have immediate
access to importani scientific results. T

Geodesy

Geodesy isthe science of the shape
and size of the Eanth, the vananon of its
rotational motions and its gravity field.
A 1984 Rovyal Society Working Parnty
report noted that over the past two
decadesthere had beenarevoltticn
1nihe techniques of geodetic
measurements. Data could now be
gathered relatingtolarge areasof the
Earthn a relatively short peniod of
time and the data were, the report said
of suihcient accuracy sothat noi only
could gross ieaturesinthe Earih's
topology be revealed, butthe data also
permiited an improvement inthe
knowledge of the underlying deep
structure and the physica! processes
that determine those {features The
Working Party felt that these recent
developments were not being
adequately recognised and exploited
by the UK scienufic communuty.
Inresponse s thisreport. the Sclence
and Engineerning Research Council
and the NERC set up a joint initiative to
encourage the developmeni of the
geophysical aspects of geocdesy,
linking solici Earth geology ard
oceanography. Sixteen proposals
requesting funds ofabout £600,000
were received in response tothe
announcement of the initiative. A
specially convened panel. chaired by
Prefessor D PMcKenzie of Cambridge
University, was appolnted 1o assess the
proposals. Asaresult, sevenresearch
grants and four research studeniships
to UK universities and polytechnics
have been awarded to stimulate
researchinthisfield. Thegranis
awarded emphasise the use of new
techniques, including the use of radar
backscatter from satellites to produce
accurate altimeter mapsover land, in
some areastowithin 0.5m The useofa
satellite means thai the data could be
collected over the enure globe with a
density and uniformity of
measurements unachievable through
traditional ground-based techniques -
Anobjective of such work will be tolay
the foundation for more advanced land
altimetry missions in the future. Such
research will provide a foundation
which will enable the UK 1o take full

advantage of saiellitessuchas EAS's
ESR-1(to be launched in late ! 385)and
NASA'sTopex (1o be launched inthe
1990's).

Deep Geology of the UK

The Briush Institutions Reflectien
Prefiiing Syndicate (BIRPS) 1sa
collaborative venture of university,
researchinsttute (BGS)and o
company personnel; it was established
by Councilin 1981 10 researchinto the
decpstructure of the UK and its
environsthrough deep selsmc
profiling. The lead 11 the workistaken
by acore group based at Cambridge
University under the Directorship of Dr
D H Matthews. FRS

Dur:ng 1985the major activity
undeniaken by BIRPS was an
experiment across the Western
Approaches Margin (W AM). Thus was
designed to investigate the Moho, the
nhandinginthe lower crust, basemen:

+ fault:nginthe britile upper crast and

deep crustal control of near surface
features Anobject wasio follow the
transition to an oceamc Moho: and test
the thesisthat lower crustal layering
increases in strength and continuity
towardsthe continental margmasa
result of crustal extension.

In addition, BIRPS with a1l companies
bought inito a GECO-led speculanve
survey inthe Norih Seatotalling some
1600m of seismuc lines. Technical
control of the processing of the seismie
daia is being determined by a group
comprising GECO, BIRPS and Britail.
Urlike the BIRPS survey data which
are publicly available withir one year
of acquisition, the group shoot data wi.l
remain proprietary untll | January 1988
when NERC will be free todisiribute
them

Ofthe scienufic objectives sct for
BIRPS, progress has been achieved in
the first of these, structural geology.
With respect tothe second objective,
that of continentai rheology. BIRPS has
ceveloped ideas cn how the conunents
reactlo deformation and hasideatfied
the reflection ume to the Moho almost
everywhere where profiles have been
shot However, there has been litile
progress so far iowardsthe third
objective, that of imaging steeply
dipping faults The natureofthe
layering inthe lower crust which may
be the result of ultramafic layers, basic
sills, flowage or fluids remainsto be




explored. Computer modellingisihe
only way forward hereand thisisa
nigh prioriy for future work within
BIRPS.

Joint BGS/University Geological
Mapping Programme

NERC wishes 1o initiate, encourage
and effect increased geologica!
mapping coverage of the UK by
involving the universities, preferably
11 collaborauon with the British
Geological Survey; 18% ofthe UK land
area hasno 1110 000 (or 6.inch) hase
mapand approximately 90 1:50 000 (or
l-inch)sheeis in England, Scotland and
Wales were last geologically
surveyed before 1870

University and polyiechnic geology
deparniments were invited to propose
the mapping of whole 1:30 000
geological sheets based on BGS
pricriles, and inthose areas for which
the departmentalready has expertise
and holds a good data base through,
for example. existing postgraduate
research theses which, with a
munmum of addimonal work, might be
builltup intoa 1-50 000 map of
publishable accuracy and guatlty, and
supported by hase maps at

1:10 000-scale.

Inviations o tender were circulated
widely and 18 submissions received,
including three from polytechnics. As
aresultof extensive evaluation.
incluci:ng discussion with potential
contractors. six contracts have been le:
and a seventh lsunder ¢:scussion

Professor D Flinn{University of
Liverpool) will concentrate on the
mapping of Yell(Shetlanc). Dr W
Ashcroft (Un:versity of Aberdeen)
proposesto integrate outcrop data with

magneauc survey methods (VLE) to -

trace the [Dalradian siratigraphy and to
:nvestigatle shear zones across part of
the extensively dnft-covered Sheet §5
(E)(Ben Macduy).

Cn Sheet T3(E) (Foyers) existing BGS
mapping with posigraduaie research
theses and new work to be urndertaken
by Dr P Haselock will allow a rew

1:50 000 solid geology maptc be
rapidly compiled. Data will be
collected ;o provice a structural,
stratigrapnc, metamorph:c ard
igneous ustory of the area.

Underthe leadershipof Dr WR
Fitches (Unmiversity College of Wales.
Aberystwyih) a teain will concentrate

on mapping the sedimeniary
succession of Sheet 149 (Barmouth).

Dr E B Selwood (Universiy of Exeter)is
leading aieamio map Sheets 335
(Trevose Head)and 336 (Camelford).
Separate studies of the north Cornish
coast sections and mapping inland
haveledtothe development of
opposing theories concerning the
direction of thrust transport and cne of
the results of the mapping work may
heto resplve this conflici.

Dr W Gibbons and Dr C Harns
(Umversny College, Cardiff), in
collaboration with BGS, will procuce a
geological map of Sheet 133(Bardsey)

University Research in the Earth
Sciences

Ascetailed in Appendix 4-7, NERC
supports research by granisto
acacemics 11 universities and
polytechnics. Withinthe Earih
Sciencessome |26 grants were
current at May 1985 A hintofthe range
of topics under investigation can be
gleaned fromthe following fow
examples

There has beenalively debate
recently in geological circles
tr:ggered by the prospectinat thereis
a 26 rllion year cyclcity to the course
ofevolution. One of the mainstays of
this claim s the paiaecniological
dalabase-yet proponernisand
opponents alike are agreec thatthis
dazabasecisindire need cf refiinement.
One approachisiocorrelaterock
sequencesn d:fferent panisofthe
world by means of quide-fossi's.

Professor JH Callomon of the
Chemusiry department of University
College, London, has made adetalled
study of the use of ammonitesto
establish a world-wide Jurassic
blosiratgraphy. He has worked
parucularly on Northern American
material on which very htt.e such work
had previously been done. Callomon
has found that the western part of the
cont:nent spanned four overlapping
aunal provinces, and ihat mest of the
ammoniies were incigenous But
sufficient are related o ‘orms founcin
Europe for correlation between well-
separated areasto be possivle In
addit.on, many previousage
assignments 1nthe Jurassic were
INCorrec:

Looking about 200 million years

earlicr, inthe Devonian rock record,
Professor M House from the
Departmeni of Geology ai Hull
University 1s also addressing the
problem of ammonod evolution. If
global mass extinctions have
occurred, as many now think, one
would expect tofind similar faunal
patterns in rocks of equivalent age
from differeni continents, in this case
Europe and North America. House's
findingsto date show marked
disimilarities and do not support the
idea of periodic mass extinctions.

Coming nearer 1o home, ProfessorRG
West (Godwin Laboratory, Cambrnidge
Unwersity)has beenlooking atihe
sedimnentary rocks deposited in East
Angliadurnngand after the peak of the
lastIce Age approximately 18,000
vearsago. Speciiically, he hasbeen
studying the pollen and plant remains
to determine the vegetational history
and heacethe changesin chmate that
took place astheiceretreatec Hehas
discovered that at the time of maximum
glaciaton, there wasarich flora within
40km of the edge ol the 1ce sheet. As
thisice sheet waxed and waned, the
sea-level var.ed inresponse tothe
changesinthe volutne of water inthe
oceans ard the changes i the welghs
of «ce pressing down onthe land. Such
rosualisas West hasfound are
impor:ant because they can be usedto
compare changesin sea-leve!
recorded inthe sediments of Eas:
Angha with those elsewhere in
scuthernEng.anc.

Most people are awarethaithe Eanth’'s
magaetic pole wandersaboutthe
globe; less well-known s that the
strength of the magretic field also
vanes, usually at a rate equivalentio
10% per century. But because
instruments to measure the magnet.c
field with any accuracy have only been
ava:lable for 150 years or so,
alternanve schemes must be though:
up o nvestigate further back intime.
Professor R ] Aitken. FRS, of the
Research Laboratory {or Archaeslogy
and the History of Art at Oxford
University has beern: .ookir.g at
changesnthe Earth’s magnet:c field
over the past 5.000 years, using the fact
that bricks, pottery and other clay
arifacts preserve the magnetic ileld
which existed at the t:rme and place
they were fired

I!samplesofsuch maena.sare taken




from buildings of known age, or frcm
cstabiished archaeological corntexts,
therthe panernof vanation of the
carth's magnenc field through time
can be revealed

Professor A:tken nasstudied awide
reg.onspanning Egyo Cyprus, Italy,
Sardia, CGreece and areasof China
He hasalso carned out a substaniial
programme of sampling bricks from
nuildingsin Eng.ard which has
prov:Zed a comprehensive dataset
covering AD 1380:0the present day.
In:nal results show tha: the magnetic
field 1n England has vaned by lessthan
18% ‘rom: present-day values over this
nerod A similar programme with
samples colected from Greek
churches dating from AD 0010 the
presen hasrevealedthree very sharp
reaksin:he magneticfield, at AD 1150
AL :30C (the highestyand a: ADD 1430
These featires are especially
remarkable because of the assoc:ated
rates of charge. For example, the peax
at AD 130C showed a rate of change
amountingio 10% per cecade -
roughly ten t.mestrat detected in more
recenlines

Asthe Review Group for expenmenta.
muneralogy and pe:rology cund (see
.aterythere hasbeenachangein
directioninthis fielc o research
tcwards mineral physics and matenals
sc:ences NERC supports severa!
regearch projectscn rinneral physics,
forexamplethat of Dr 7] Bliolland and
DUr A Putnisatthe cenariunentcf Earth
Sciences at Cambridge University.

Drs Putrus and Holland are lookiag at
:he thermrodynarriucs and créering of
aromsn minerals charactenstcs of
meramorphic rocks liisthese
fundamer:al properties which
determine mincral siability arnd the
raiesof chermical reaciion between
minerals.

Inthe same depariment. DrM A
Carpern:er hasbeen buidinga
specially designed calonimeterto
measure the thermal properties of
reacting minerals. He hasworked with
both synthetic minerals made s the
laboratery and with natural samples.
This work 1s1mportant because the
crysial structure of a mineralis
determ:.ned r.ot only by the
equilibr:um (Usteady state")concions
prevailing, zuta.so by the rates of
reacuon etc Che k:netics of the syslem)

® Review Group for Experimental

Mineralogy and Petrology

Aspartof its procecures for ensuring
thatthe bes: science is supperted. the
Geological Scier.ces Research Grants
Cemmuttee uncertakes ad hoc reviews
of major arcas of expenaiture In 1985,
support for experimentzl mineralogy
anc petrology wasreviewed.

""nerc have beentwe prircipal NERC
supported research centres for
expennienta. maeralogy and
petrclogyv -1nthe Depanmen:sof
Geology atthe Univers:ies of
Edinbargh and Manchester. The
review greud visited bhotn these
centresin Oc:ober 1985 withithe
icllowingterms of reference 1n rund

2 W review progress and sciernfic
achievemernt cur.nghe period under
review (1979-.289)

1) toacdwvise cr: scientific and :echnica.
developmentsexpec:ed inthe nex:
five years

1) tostudy the range and balance of
UK research onexperimental
mneralogy and petrology

The review group was very opimsic
‘orhe future of cxpenimental
m.reralogy and peirology asar.
.mpcrtant subject with:neanh
sciences Itis cesirakle thatthe JK
should remaininveolved inthisarea hut
hecauvse of the tugh research cosis
invclved, s unperatve that UK
research be firs: class. Internationally.
expernmental petrology .s beceming
revitalised and s rmoving away from
those areas which flourished :nthe
.970s. In particular. maor advances
are anticipaied inthe flelds of very
high pressure (50-200kbar)
expernmental researchandin the
interface between mineral physicsand
expenmernial mneralogy. This.aner
would include the applicatior. of
modern physical me:hods:othe
characterisauor. of geologica!
Taienals anc processesard the direct
T.easurement of physical and
thermodynarmic properies, often at
nightemperature and pressure

The UK 1s poised to become very
sirong inthis area for which the
faciities availlzble are excellem It:s
an1:mponant feld in which NERC
should e nvolved










will provide useful inputio the
development of systems for WOCE.
108 scientisis have explored various
approachesiothe analysisand
elimination of udal signals from the
Seasai alitude measurements and the
results, recently published, are very
encouraging. They promise useful
apphicationiothe European ERS-}
satellite and the USA/France TOPEX-
POSEIDON saielliie misston, both due
tobe launched inthe early 1990's.

Hydrothermal Activity Along the
Mid-Atlantic Ridge

The existence of hydrothermal aciivity
1ncluding venting and hot springs
along the Mid-Atlanuc Ridge (MAR}
hasbeenestablished by a
muludisciplinary ieam from
Cambndge University. The study,
carried outin collaboration with the
National Oceanic and Atmospheric
Adminsiration {(USA)and the Florida
Institute of Technology, has revealed
that high temperature hydrothermal
actvity 1s not imited to intermediate to
fast spreacing ridges like the MAR.
Thisimportant discovery, made using

acombinaiion of techniquesincluding @

analysis of imagesfrom a deep-sea
photovideo camera, suggest a role for
slow-spreading ndgesinthe
processes which affect ccean
chemisiry, seaflocr minerals, heat
transferand biological adaptation.

Trace Metal Distribution in Open
Oceanic Waters

A team from Southampton University
has established that different
biochemical conditionsinthe
Mediterranean lead to distinct
chemical ‘signatures’ in
Meduterranean outilow water. During
iheir examnaton of watersover the
Mid-Ailanic Ridge. the group
cdetected high concentrations of
dissolved mangarese, believed tobe
further ev.dence ofthe hydrothermal
acuviiy ideniufied by a Cambridge
University team.

Heavy Metal Monitor for Seawater
Research at Liverpool University has
led to the development of a meial
monitor capable of measuring very low
concentrations of nickel in seawater.
The mointor s designed to be used at
sea withoul the need to collect samples
forlaboratory analysis.

Shelf Circulation Studies

Further work at IOS hasbeen carried
out on theoretical models of currents
north oi Scotland. The source matenal
used was weather and wave data for
the winier stormsof 1983 and 1984,
Comparisons between the model and
actual currents appear to be best on
the continental shelf. Previous
compansons suggest improved resulis
from finer detall over the sieep
continental slope.

The effects of waves on wind stress
and itsdistribution have also been
explored However, surgesinsea
level inthe theoretical model do not
appear 1o be sigmficanily more
accurale asaresuli.

The modelling of fronts between the
coatinental shelf and the sea and their
development of meanders and eddies,
has beenimproved This wasachieved
by reducing small-scale irregularities
to a minimum. There has also been
some success in allowing certain items
to leave the model area without
creating false results.

Tracer Techniques

Studies are continuing at the Marnne
Biolog:cal Association of the UK (MBA)
on perf.uorocarborns as sensitive, long-
termtracers for irvesigating the
relationship between physical marine
processes and the dispersion of
dissolved components. Following
intial tnalsin the English Channel a
further release funded by the US
Naticnal Science Foundationin
collaboration with the Lamont Doherty
Geological Observatory, USA, was
made inthe Santa Monica Basin off
Southern California in September 1985,
The vertical and horizontal dispersion
ofthe tracers was followed during two
cruises ai two weeks and eight weeks
afterthe release, with the data
revealing supnsingly rapid vertical
mix:ng inthe intenior of ithe basin. This
1sthe first iime thai vertical mixing has
been measured in the deep sea over
pernods longerihana fewdays, and
the results obiained openthewaytoa
wide range of interesting applications
inthe fuiure.

Surface saus:ly distaboten eiihe Nanth Channe! and Firth
c!Clyde

® Scottish Shelf and Fjord Hydrography
The Scottish Manne Biological
Association (SMBA) has undenaken
the recording of temperature and
salinity across a section of the
continental shelf west of Scotland. The
use of radiocaesium as a iracer for
Irish Sea water has been a continuing
pan of the work, carried outin
conjunction with the Chemistry
Department. University of Glasgow.
Seasonal readingstaken onthe shelf
since 1983 are clanfying several
aspectsoithe study Forinstance, iiis
now known that the front west of Islay
persists as a salinity front in winter.
even though temperature differences
have disappeared at thisseason.

Recordings have also continued froma
current meter moored atihe Tiree
Passage. These show that though the
annual cycle of wind strength playsa
dominant role inthe strength of the
coastal current, inter-year variations
must have other causes. These may be
vanations in the wind field over other
pansof the coastal current systemor
variations in the input of fresh water in
regions lyingto the south.

inthe North Channelthe water
sampling and botiom core sampling
continues, :n conjunclion with the
Ministry of Agriculiure, Fisheries and
Food (MAFF) Fisheries Laboratory,
Lowesioft. However, the programme
of current measurementsended in
June 1983 after a year of observations.
The data demonstrate the iniense
mwxing produced by the strong tidal
currenisand the large vanability inthe
non-tidal currents which again appear
to reflect wind conditionsinthe area.
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Alogical progressicr: by SMBA from
these recent :nvest.galions of bot1the
NorthChannel and the waters
between Isiay and Cape Wrathwas o
make surveys olthe Clyde Seaarea
which exchanges water with hota
regwons. Incol.aboration with the
Degartrrent of Agriculture ard
F.sheriesfor Scolland (DAFS: Marine
Laboratory, Aberdeen, a
consicerab.e vo.ume of data has been
collected durning ihe past year, and :he
study 1snow zewng exiended lethe sii.
between K:ntyre ard Ayrshire A very’
ineresting description of tme cynarmics
of thisfjorcicarea semerging

Environmental Radioactivity

Under a cor:ract withthe Department
of the Envircnment, IMER 15 examinung
the concentraucn ard distribution of
‘hot particies’ inthe Esk Estuary,
Cumbria and adjagent areasdenved
from British Nuclear Fue s (BNFL).
Sellaficld. A var.ety of techn:ques have
beendeve.cped toidenafy
rad.onuchdes andthe siable e.cment
composutions which partcularly
distingu:sh BNFL hotparic.es from
these which ocour naturally. In
gerneral :he part.cles of highes:
radioactivity centain small armmounis of
parially depleted uranium.
prescmably derived from the BNFL
fuel storage ponds. The BNFL paricles
tend to oe much smaller and about 106
times more radicactive than those
which cccur naturally Residence ime
inthe marine environmentis abgcut
three mozths, althoughthe loag range
transpon of such materialsis undey
consideration. The distnicution of hot
paricles, 11 histcrically depesited
(1950-65) sediments cf the Esk 1salso
being examined Duringthe last 20
years he highest concentrations
messured are asscc:aied with fine
gramed sediment which s deposited
inthe summer montas: the relative
abundance of "hot partic.es' showsa
disinbuticn which s similar tothe
BNFLreleasesofrad.onuchces. Since
the recertreductionin the releases of
radionuchdes by BNr at Sellafield
the abuncance of "hot partucles' inthe
Esk hasdecreased cramaucally.

Itisclearthatoncetrappedn
accreting sediments the "hot particles’
are permaneni althoughthere 1ssome
evidercethat a sma.. proporion cces
not survive the secunentalion process.
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Sediment Processes

Marnne sediments are mporiar’ sites
‘or the oxidanuon ardd remineralisation
of dead grgamisms. Withoutta:s
release of nuinmenisprimary
preduction would eventual.y cease.
Coastal sediments arc paricu.ary
unportant asthey arc responsible for
83% of all rerineraasaticn inthe ocean

botiom. elthcugh they only represemt @

8.6% ofthe tolal sea-bed area 'These
sediments also play adominartrole1n
the glohal cyching cf elermentsdue 1o
their iniense bicgeocherica, activity.
However the same scdime:ls recewve
alarge amountciman’singasimal and
demestic efluentanc nence may ce
sensiive Ic humar :mpact despute the
righ buifering capacity of the ocean as
awho.e. Thereisaneed oundersiarnd
t1e processes withun these sediments
sothal we can beter apprecate any
potential .mpact of man's acuvity on
such anmportant system

Work hascontinuecd at SMBA or.
quaantiiying the remincrahsaton of
manne e within sediments receiving
crgan.c maiena! fromciiferert
sources. Threo siles were
.nvest.gated: Loch Euve, which
recewesa large terrestnizl input, Loch
Eiinfluenced oy paper mill effluent
and Kingeedie Bay onthe Tay Cstuary,
which rece.ves domestic effluent.

Tre resulis show thatthe
rermneralisat.onracesin the Tay
kistuary were much higher thanin
either Loch Etive or Loch Eil and that
the m:cropial processes involved were
very different 1alsc seemsihat the
.arge amour oi organc matterinthe
sca loch sedimentsisnot readily
suscepubleto microbial attack. :n
centrasi tothatinthe Tay Estuary This
resuli1s being furiherinvesugaied 10
*helaboratery

Estnarine Particles

The nature ar.d behaviour of some
naturally occurnrg and pol.ution
denved organ.c cecmponents of
esiuar:ne particlesare being
researched at IMER as pantof the
Estuarnine Processes Special Topic, i

col.aboration withthe Deparimeniof @

Oceanograpay, Liverpool University.
Analytical technigues necessary 1o '
quantify speaific indicaiors of sewage |
cil arg carcinogenic polluiants and
lerrestnial plant:npu's have been
esiab.ushed and successiully apphed

e sediments ard particulates from the
Tamar, Mersey and Deeg estuaries.
When cocmibined with source/
cempos:ional 1nfzrmatien. the source-
specificiadicators caa be used o
bucget the contribut:on of pollutant
1azuts :othe orgaric matter .nnataral
enviroamen:s.

Taxonomy of Harpacticoid Copepods
Harpacticewd copepods are small
crustaceans which are notor.cusly
difficulttcident:ty. Cueto thewr
abundance, they play akey rc.ein
eco.ogical processes aking placen
soit sedir.erts These processes
canno: be worked outin detal withou
rehable means of idenafy:ngthe
speciesinve.ved. Research a: Henot-
Walt University has produced &
revisicr. of the genus Haloschizopera
which wil. enabh.ethe use of these
copepcdsinecolegical and nallunion
oriertared studies

¢ Nutrition of Benthic Animals

The sec:mentsand rocky substrate of
the sea bed formthe nab:rats of
civerse associations of plaatsanc
anirals Thechangiig balances:n
these comrunines reflect respensesto
natural cycles of chimatic or cther
natural environmental change. orto
changes brough: about by man's
acivit.es Fieldwork cnthe south coast
of England and attwo sites 1
Nerwegian fjordsicrms partofa
continauig siwudy at MBA ciamimals
which obtaln asubs:arua. partof thenr
nuimton fremniernal baciena
Aralysis of sulphur-oxidising bactena
inthe gills of certain hivave imoiluscs
suggeststhat these species are
responsible forthe oxmidation of excess
sulptnde intaeir hakntat

The collapse of & previous:y abuncant
hivalve populat.orin a sewage
vo:uted Norwegian ijerd seems 1o
have been resporsible for the build-ap
of1oxic concentralions of hycdrogen
su.phicie inthe sedimer: [115 believed
thatirsiganon of the sedimeni by these
oivalves may prev.cusly have
prevented gas accurnulaion

The Role of Bacteria in Bivalve
Nutrition

DrTH Birkbeck ard ateam at the
Unversity College of North Wales
have estabished that bacteria play a
sigmficar: role 11 the notr:non of
oiwvalve molluscs (eg russels. clains,




cockles, oysiers). Bactena are rapdiy
degraded and their consimuents
assimilaied into the body nssues.
Experimenial vork has coniirimed that
the digestive gland plays an important
role in the storage and distrinpution of
assimilaied nutrients. Apphed
research linked tothis study could
have imporiant commercial
imphcations.

Adaptive Ecology of Inshore Benthos
A partof the Scottish wesi coast subject
tio organic enrichmeniis Garroch Head
inthe Clyde Sea area, which has long
been used as a sewage sludge
dumping ground. Monntoring of this
area by SMBA continued during the
year, with financial support irom
Strathclyde Regional Council The
study hasincluded comparing the
effects of sludge disposal 1n dispersive
and non-dispersive areas of the Briush
coast. Aspartofthe Garroch Head
siudy, the distribution and ecology of
free-living nemaiocde wormsaloagthe
grad:ert of crganic enrichment has
been assessed.

[nthe Clyde Sea area generally,
benthic populations of some of the
1nner sea lochs were found to e
particularly enriched.

Aot study with Scandinavian
colleagues of the Oslofjord and the
Skaggerak used quantitative
techniques similar lothose of a survey
made early thiscentury. Considerable
differences were found between the
present communitics and those of 1915,
suggesting that the central and outer
partsofthe area are now ennched.

Thermally-Enriched Inshore Sand
Habitat

A long-term benthic study at SMBA has
conunued inthe Firth of Clyde. Since
1660 the Humersion Investigation has
examined the biological effects of the
nealed effluents irom the Hunlerston
electniciy generating stations on the
local marine fauna.

Huntersion 'A' power station was
completed in 1564 and Hunterston ‘B’
in 1980. Each discharges about 20
milhion gallons of healed seawaler per
hour raising the temperature by 8 5°
and 12°C respecuvely above ambient.
Considerable attention has been
devoted tothe biology of the bivalve
mollusc (Tellina tenuisywhich inhabus
the sand beachesn great abundance
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at Hunterslon and at Kames Bay,
Millpon, a contro! site unaffected by
heated efflueni. Annual vanationsin
the seasonal cycles of setilement,
growth and abundance oi this species
show some correlations with nawral
and man-made variations in seawater
temperature.

It1s now clear that in goed years,
settlements of young animals at
Hunierston were considerably greater
thanthose at Kames Bay. despite the
faci that for most of the ume the
ilunterston population was
significantiy less abundarithanin
KamesBay. Despite the higher
tem.peratures, Hunterston anirnals
general.y attalned significantly smaller
maxmmum sizes. The exception
occurred in 1979 whenthe

compinalicn of higher than normal food
abundancesinthe Firthof Clyce and
the higher Hunterston icmperatures
produced exceptional growth.

Chemical and Biological Indices of
the Impact of Sewage Sludge Disposal
Experiments at the Institute for Marnne
Environmental Research({IMER)onthe
sewage sludge disposal area oif
Plymouth have been conducted in
order ionierrelate chemical and
biological indices of water quality in a
situation where there i1s a single known
inpui. One elementof a recen:
expernmentindicaied interesting
spatial and temporal behaviour of
sewage sludge following discharge.

A serniesof samples wastaxenat the
centre of a patch of sludge over a
period of about an hour afier release
fromthe vessel. Water quality
bioassays from suriace samples were
carried out with a colonial hydroid,
while bioassays with oyster larvae
were conducted by MAFF, Burnham-
on-Crouch. The patternofthe
biolegical efiects and the chemical
data indicated reduced water quality
in the surface samples alone, although
there was a rapid recovery to virtually
nredischarge levelsafter about one
hour. More specifically, the resulls

Humrersion civesugauon Changes tna)poputasor
dersies and b) mean maxmum shelllengths of Tekna
renusd mothese sampling sies on Lie sand beaches a:
¥aTes Bay (Meposi)and Hunerson

suggested that the inpact of sewage
sludge inihe disposal area is transient
inthatdispersalis rapid and, under the
calm conditions (Beaufon Force 0-1) ai
the time of the experiments. there was
Ittle vertucal mixing.

Biological Effects of Contaminants on
Bivalve Molluscs

There are many thousands of
polentially toxic organic contaminants
released into the marine environment
which are accumulated inthe body
ussues of marine organisms and it is not
feasible to determine the sublethal
1oxicity of every compound. An
alternative approach isiouse
quanlitative struciure-activity
relationships(QSARs) which relate
chemical structure/physico-chemical
properties of organic contaminantsto
their bicaccumulation and sublethal
toxiciiy inoréertodevelopa
general:sed model capable of
predict.rg asubstance’s toxic effects
from environmental and, more
specliically, iissue corcentrations.
Furthermore, the grouping of toxicants
inio those exhibiting similar QSARs
suggests a common mechanism of
ioxicity, whilst compounds with
fundamentally diifferent QSARs
indicate a different and perhaps more
specific mode of toxic action.

Todate, research at IMER has been
directed iowards compoundsthat are
found inoil Thisisanimportant staring
point because they represent a mode!
group of compounds with a wide range
of chemical structure, and also
because petroleum hydrocarbonsare
an abundant and widespread group of
conlaminants reaching significant
conceatrations in estuarine and coastal
waters thus forming a prominent
component or ‘background’icthe iotal
chemical resicuesin the tissues of
marine dHiola.

A consequence of a common mode of
1ox1c acion 1sthat the toxicity of
complex mixtures of hydrocarbons
should be simply additive Thisis
implied by the appareni agreement
between the high and environmentally
realistic tissue concentraions of total
aromatic hydrocarbons that are
required io produce similar sublethal
toxic effects. Future experiments witl
be designed iotest this hypothesisand
will exa:mine the sublethal toxicity of a
wider range of organic contamnants.




Genetic Toxicology

The wide vanety of contaminants
eaterning the natura. envircnment
ornings a highrisk of genetic damage
for humans anc a'so for populations of
lower organ:sms. The level ofthisnisk
1snotclear, althcugh there s evidence
of harmful effectsfrom a varnety of
sources. These effectsmay :nc.ude
congenital abrormalities, recuced
fert:lity, decreased life-span. serility
and cancer. Screeringhe
enviroament for matagensand
carcinogens hasbecomea »1gh
priority research area.

Work hascontinued atIMER onthe
study of genetic damage 1nthe
chremoscmesof developing eggs and
embryoscfthe mar:ne mussel Atestis
uncer developmernin whict
ceveloping eggs withinthe
reprocuctive isstes o! lemale mussels
are be.ng exaruned 10 assess
chromosomal damage foilowing
exposure to mutagens and
carclriogens Thistestis particularny
re.evanttothe consequencesfor the
pogulation, since itinvolvesthe
reproductive cells, arnd genetic
damage tothese can be cevaluatec .
terms of oifspring viability lollowing
spawning ar.d fertilisation.

Investigat:ons of mutat:onin
chromosomes have incluced a study of
ihe effecis of inbutyl in oxide (TBTQ).
an active biocidal component 1n
antifouling paints TBTO was not found
0 be genotoxic :n mussels. althcugh
there was a marked concentration-
related reductionin larval survival anc
development raie. It has beer.
concluded that, apart fromany directly
toxic effectsthat TBTO residues may
nave there wasnoindication of any
acccmpanying increase i the level of
genetic damage.

Heavy Metal Accumulation by
Marine Organisms

Imposex s the phenomenon of male
characters being superimposed onto
the female. A survey by MBA of
severa. thousand dogwhelks. Nucelia
lapillus, from: around the south wes:
peninsu.a from Weston-super-Mare ‘o
Porttand Bill revealed that impaosex 1s
wrdespread. Thisis especiaily so
along the south coast near centres of
hoating activity. Comparison with an
earlier study in Plymouth Sound has
showr. anincrease in imposex sirce

1965 which concides wth the
1mcreased ase of antifouling plants.

Althcughrc correlanon was found
borweenimposex and the .ovel of mos:
heavy metais :n‘he dogwhelks, a ciear
relat.onship was fourd with-he leve. of
iin especlaly In s nbutyl form
Lzboratory experiments:n-ica. tarnks
have revea'ed that imposex can
readiiy be induced by exposuretc
T3T Thedecaneindogwhelx
populations appearsto be dueto low
recruitment as & result of reduced
aoiity tobreed rather thanan
.ncreased merta.ty rate.

Deep Sea Biology

Thre practical and :echn.cal dificulties
ofsampling atgreatcepths have
meantthat therearefew dataava:lab.e
re.alingto deepsea biolcgical
nrocesses. The cecpseals nowever
oftendescr:bed as anenvironm.er:
with low rates of biotogical acuvity
Contrary resul's are being obrained by
SMBA fromhe Rockall roughtothe
wesicf Scetland and Ireland Because
the Trough s relatively accessikle nt
has become a convenent focus lor
leng-term studies of the kiology of the
deef ocean.

A unigue series of samples of deep-sea

Jisk, mdwater plankton and bottom:-

dwellingan:mals nas been collected
sirce .573 Forhe first tme the rates of
growth and reproduction ol individuals
arc ol populations have beensiudied
ard proauced sarpnsing resalts.
Study of & vanety of sea-botiom
:nveriebrates. moliuscs, crislacears
asd fish have all showngrowshand
reproduct:on rates much faster than
previously suspected They appearto
beequivalertothe ratesin
comparable organismsin shelf and
coasial waters.

Previous work ondeep-sea urcnins:n
the Rockall Trough was fol.owed up
:hrougnthe study of two further
species by SMBA scientistsin
collaboraiion with the University
College of Swansea and txeter
Uniwversity. Samplestaken at differem
umnes of the year ind.catec ihat both
spec.es breed seasonally. Growth
Teasurements a.soind:catec an
:nleresting :ntermediate pesiion
netweern1ne apparently .onger-iived
deep-sea species and the larger but
censiderably shorter-lived inshore
species.

¢

Invest.ganon cf two otherurchin
species éppears o show tha growtins
scascnal Thisisperhapscuetothe
springume Elocm ol planklcrin the
upper .ayer ofthe ocean groducinga
ias:‘alloui ol organic paruc.eswhich.
assiudies atthe Insttute of
Ceeanograpie Scierces(lOS) have
showr. may ultmately fuelthe deep-
seaecosysterm.

Pre.mrarystud:esontheage
stractirescf deep water Divalve
moll:scsindicate that growh rates are
rot markedly differer: from shallow-
waerspecies These indings
cha..engethe wicely he.c view ¢
excepliona..y low rates of bic.ogica.
activity :nthe deepsea Clearly such
data requ.re cerroboration from
further siccé:esi1avolving cirect
measurement of grow:h by marking
ard recapture. butpoteaha..y have
grea: sigaficance icr gred.cionsoi ke
biological effects ofthe dumping of
nox.ous wastes and theimpact of
m;neral exp.ottationinthe deep-sea
envIrenmeri.

Offshore Mesocosm Studies
Siacethe early 1960s1the excenmernal
ercicsure has become an estaclisned
1o i stuches ofthe marne
environment! However. these
enclosures have usually beer.
cumkersome, staticned 12 relatively
sheltered envirormen:sand not
sunable for shert ierm deployment
‘romresearch vessels Furthermcre,
‘ew siudieshave atiempiedto mimic a
siraqfied water cclumn.

IMER 15 now using ar. enclosure which
.sanopentube40mlongand 3min
c:ame:er (280m). A skinof cotton-
reiniorced PVCissupported a: the
surface by & flotanon collar/working
platform. The who:e structure we:.ghs
approximately one lonne 1n air anc ¢an
ke assembled onthe deckcfa
moderately-sized rescarch vessel.
Once ceployed, the enclosure is ree-
f.oating Samplhing:sach:eved by simall
water bottles. self-containec sensor
packages with data recording or by
pumping vinile cornected o the
research vessel.

Inal resulis obta:ned during a 24 nour
dep.oymentinthe thermally siranfied
waler of the Celtic Sea revealed that
the siructure of the thermecline
including small scale :nilections was
rrapped and retained almost exactly as







activity. This comnpensaies fer the
decrease in selenium glutathione
peroxidase acuvity in the fish because
glulathione wransferase can render
organ.c hydroperoxices non-toxic.

Bait Acceptance by Cod

Although long-line fishingisi1n decline
inthe U K, there are sill exiensive
fisheries:n North America. Japanese
and Scancinavian waters. Autormatic
baiing machines have been
developed but these cannot cope with
trad:iional naiural baits and no arificial
ba!i has yet beendeveloped which
approachesihe efficiency of natural
bzl These arniiicial baits presumably
fa:l because the texture, taste or some
other factor, such asinteracton
beiweenthe chemical senses, 1s
Incorrect.

A study has been conducied aithe
Instituie of Marnne Biochemstry (IMB)
in collaboration withthe DAFS Marine
Laboratory. Aberdeen, onthe
chemcal nature of the bai acceptance
stnulus for cod. Expenmental work
uscd casein-based diets with the
addmon of an extract of squid in one
and a synthetic squid muxture inthe
other. The results indicate thalt maost of
the simulant to feeding 1s in the neutral
L-amino acid iraction of the chemical
muxiure, although some of the non-
amino acid componeats increasc the
cifect

Fish Pathology

The SMBA Aquaculiure programmeis
based onthe needs of the fish farming
indusiry, particularly inrelation tothe
huge expansionin the farming of
caged salmon.

A parucularly significant development
this ycar wasihe toxicity testingof a
new anufoulant coating developed by
Shell Research, principally for the
offshore ol industry This work was
underntakenn collaborahon with the
Institute of Aquaculture at Surling
University, using tank-reared Atlantic
salmon.

The usual acuon of antifoulants isdue to
iheir toxicity to seitling organmisms, but
Shell's new product is quite different.
The outer layer of ish skin contains a
defence mechanism(shime-secreung
cells)against surface-invading
organisms. Using this principle Shell
Research has produced a syntheuc
"fish skin’ coating. comaimng within its

¢

structure. tiny ‘cells' capable of
releasing over very ‘ong perneds
Mmiauie armounts 9f & Nen-1ox1¢ materal
onto us surface Thisresultsinasmooth
surfzce upon which setthng organisms
are removed under their ownweightin
ihe early stages of growih.

Detalled analysis has shown no
evidence of change inthe issues
examined fromthe ies: fish exposedio
the coating. Thisdevelopment has
sigrificant potental for aquaculture
arc other manneindustnes, where the
removeal of ‘louling by orthodox means
can be very expensive. Th:salso
mighlightsthe value of pure researchin
areas where the spia-ofi will provide
cons:derable financial savings.

Phytoplankton and Mariculture
The SMBA continued their work on
tox:c micro-algae and their influence
onaquaculture on the Scotush west
coast. This hasincluded studying

the importance of physical
processesnthe Sound of Juraard
assoclaied sca lochs in deterrmning
the polenial for the growth of
phytoplankton blooms. This should
help assess the potential for the
development of high levels of algae
and also helpsite selectiontoavold the
nisk of toxic Hlooms.

The Effect of Detergents on Fish Gills
Researchers at Exeter University,
have examined some efiects of
detergents on fish, revealing valuable
and detailed informaiion onthe
mechamsms by which pollulantscan
affect marine liie.

Adaptations in Artarctic Fish

The Briuish Antarctic Survey (BAS}and
scollaborators from St Andrew's
University, University College of North
Wales, Bangor, and Leiwcester
Polytechnic have been invesugating
the adapiations of Antarctic fishtothe
polar environment.

Fish inhabiting low iemperature
environments were previously
reported to have neghigible
immunological responses Work at
Leiwcester Polytechnic has now shown
that Antarctic fish are
immunocompetent; the initial induction
by anubodiesis temperature
dependent and therefore develops
slowly but the subsequeni immune
response isnot retarded. Comparaive
histological studies on the thymusin

selected Antarcuc species from
differing habnais and iemperature
ranges and cifferent stages intheur Lile
his:ory have showr: thatthe organ
develops more slowly andismore
cxposed tothe eavironmerithanina
warmer water I:sh Exper:mental
r@searchis plarnned to examne the
details of the immunological system: in
po.ar fish

Antarcticicelsh are unique amongst
vertebratesn havir.g no funcuonal
haemoglobin. Oxygentransportis
achieved by direct solutionir: the
plasma. Artarcuc icefish have evolved
awhole range of physiological and
anatomical adaptalions 1o compensate
for the lack of haemoglobinand a
detailed invesigaion of the vascular
systern and its hormonal control is
being carried out at Bangor Oneinitial
cbservation isthat the hypobranchial
system s well developed. The
preseace of a functonal
hypobranchial circulation probably
ensures adequate circulationto the
pectoral muscles.

Invesigations of enzyme kinetics and
muscle performance in Antarctic fish
show that their metabolismis well
adapted to funcuon effecuvely at low
temperatures and to achieve actvity
levels equivalent to those of fish at
mgher temperatures. There do,
however. appear to be differences in
the partitioning of the energy budget
because although maximal issue
metabohsm rates are high, the whole
body resting metabolic ratesare low.
The patterns of bicchemucal
organisation appear adapted to limit
the [raction devoted to activity and thus
to conserve energy resources, rather
than reflecting any hmitation imposed
by lowtemperatures.

Cephalopod Diet, Food Intake and
Growth

Serological techniques developed at
Aberdeen University (Dr PR Boyle) lo
study the diet of cephalopods
(octopuses and squids) have allowed
the detection of stomach contentsata
much more advanced stage of
digestion than was posstble using cther
methods. Serological techniques will
be panticularly useful inanswering
specific questions on the diet of
commercial speciesof squidsand on
the importance of cephalopods as
predators of commercial crustaceans
and fish.













JE
x
l
:
|
1
®
:
:
:
|
:
|
J.
L

44 Remote Sensing and Mapping of Sahel
Vegetation and Rainfall
45 Awtarcuc Terres:rnial and Freshwater
Communities
46 Anlmproved Data Base forthe
Amarctictlora
47 BBC Domesday Pro;ect
Hydrological Data - United Kingdom
48 Flow Regimes from Experimental and
Network Data
The Effects of Vegetation o Fluvial
Processes
Riverflow Reconstruction from Rainfall
anc Tree Rings
Acidification
49 Polluuon Abatement Technology
Award Scheme
Amoun: of Phosphorus Entening Loch
Leven
50 The Effects of Decontamnating
Gruirard Island of Anthrax
Anubictic Resisiance in Bacilena
The Efiectsof HHeavy Metalson
Invenebrales
5! Ammal/Microbial Interaci.cain Soui:
Biological Processes
Tick-Borne Viruses
The Taxonomy cf Large Amcebae
Loxoces
52 Environmental Influenceson Dace
53 The Psylhds ol the Panamaman Rain
Fcrest
RrRed Ants
54 Butterfly FarmunginlirianJaya,
" Indonesia
Dispersa. of Young Sparrowhawks
55 Energeucsoline Annual Cyclein Birds
The Eflecis of Populatton Density on
Red DeeronRhum
Reconciling Conservanon and Amenity
with Timber Production
55 Shade Tolerance of Woody Seedhngs
Resource Capture and Uthsaton
Root Growth and Plant Survival
The Cycling of Nutnients from Dying
Rogls
Life Cycle Sirategies ol Annual Salt
Marsh Plants
Heat and Water Relationsin Tree-line
Vegetation
57 Soilsinthe Scctush Highlands

Terrestrial and Freshwater Sciences
Directorate hasa part.cuiarly varied
area of operaiior. The study of wildhfe
N its broadest sense; encompassing
the population biology and ecology of
vertebrate and invertebrate a:mnmals,
plants and microbes i the natural
environment, 1s probably the most
central aspectofthe Directoraie's
work The Institute of Virology (IOV)1s
aspecialist organisation, at present
studying viruses of insects anc plants
and 15 heavily involved ingenetc
engineering of viruses. The
Directorate 1s by no meansconfined to
biclogy. in that the Institute of
Hydrology (1H) deals with surface and
soll water, floods, drainage and allied
questions, and the Institute of
Terrestnal Ecology (ITE), the
Freshwater Biological Association
(FBA). ard the Unitof Comparalive
Plan: Ecology (UCPE) have major
interests in the chemustry of the
atmosphere. water and soil.

The Directorate thus deals with the use
of the land surface of Brutain for non-
agriculiura! purposes. though there
are many close links with agrnicuitural
research. Research on forestry anc on
upland vegetation and wildlife in
particular has :inplicatons for larnd

use

Many types of pollution impact on the
supjec:sof the Directoraie'swork and
are consequently studied: included
are pesticides. o1l spills. atmosphernic
pollutan:s (including ‘acid depositior’)
and radronuclides. Thistype of work s
frequently of topical public interest,
and requires rapid responses and
careful and sensitive hardhng Similar
comments apply to biotechnology and
genetic engineering. which are -
subjects for researchin IOV and FBA

Many other bodies have interestsin
the same subjecls, and the Directorate
a:mstoformand ma:.ntain acuve links
and where appropriaie co-ordinate
acuvittes wherever thisadvancesthe
cverall progressof research In
parucular, a very large number of
University depantments, of biolegy.
botany, zoology. geography cic,
undernake related work and
collaboration with our own Institutes
has been much improved by joint
Special Topic Schemes.
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® Remote Sensing and Mapping of
Sahel Vegetation and Rainfall
Information derived from Earih
observation satelhites s becoming
Increasingly :mportant for managing
rangeland :ndifiererparntsofthe
world. Inthe Sahelan region of Airica.
there s particular interest 11 the use of
:hisinformat:on for mon:tonng
grassland condition to minimise the
effecisof drought.

Forthelastthree yearsihe EEC has
been funding eight national teams who
are studying the dynamics of
deseritficat.on1n West Afnica using
remote sensing The UK contribution,
managed by the Institute of Hydrology
(1K), :nvolves groups fromthe Iastitute
of Terresinal Ecology (ITE), Reading
and Bristol Universines and Cranficld
Instiute of Technotogy . They are
cdeveleping metneds of estimanng
rainfall and monitoring rangeland
productionin Niger.

This proiect has extenced existing
work (funded by the Overseas
Development Admunistration} at
Reading Umiversity to estimaie ra:nial!
and soil mowsture from geostationary
satellite data.

Field tnips nave beern madce inthe we:
and Gry seasons to obtain
measurements on vegetauon. Daily
rainfall data have beengbtamed frem
ten stations 1a Niger and irom about 100
supplementary stations.

Results obrained from a dense netweork
of 36 gauges ataspacing of 2km have
confirmed the great spatial variability
of rawnfallinthis region. Only remoie
sensing from satellites can hope togive
accurate esiimates of the local rainfall.

The visible and infrared suriace
temperature data obiained iromthe
weather satellite Meteosat
approximately every hour duriag the
wet scason have been used to define
the extent and heighi of precipitating
clouds.

The ITE coatritbution to the project
involved the mapping of vegetation.
The feld trips showed that the
percnnial vegetat.or. covered lessthan
10% of the ground and tended to be
concenirated in clumps which could
be readily :dent:.fied on the Landsat
images. During the wet season a dense
cover of grass develops if the amount
and frequency of rainfall are

adequate Eveniually these studies will













Punicanoen Boardsin Scotlanc, aad the
Departmen: of the Eaviroameri for
Northern [reland. The majonty of the
rainfall data anag muchoithe
meteorological :nformation are
supplied by the Metecrological Office.

Publicazions inthe Hydrological Data
UK senes are des.gned to appealto
anycne with aninierestin walter.
raag:ng fromthe assessment of :
resourcesand their sensinvity to
climate tothe environmental
imptcat.ons of changing paiterns of
river ficw and groundwater siorage.
The data are of practical vaiue to these
concerned with hydrometry.

Flow Regimes from Experimental i
and Network Data i
In 1885 asix mantcamwas established @
at IHtoundentake athree year stuay as
the major contribution to Project 6.1 of
trhe Third Internationa! Hydrologica'
Programme (IHP). In acdiioato three
IH scientists. the project team
comprised a member seconded from
cach of Norway, the Netherlands and
1ne Pederal Republic of Germany The
projecttearn s .aising with a number
of research inst:utes and vniversitics
11 north-west Europe. The project has
beenimtated by the IHPwith the
objective of anaiysing hydrolegical
data ‘rom small rescarch and national
network kasins 10 nveshgate natural
and man made hydrological regimes.
Although numerous individual basin
studies have previously beencarried
outinthe study area of north west
Europe, there have been few attempis
io compare results from cifferent
countriesor 1o provide techmques for
generalising or extrapolaing rescarch
results heyond individual catchment
boundaries. The siudy secksto
overcome thisdeficiency by applying
statistical analyses and mmocelling
iechniquestoalarge BEuropean data
basc.

‘e project will have three major arcas
of research: first, the use of physically
based models for studying land use
change and water mnanagement
problems: second. the systernatic
analysis and comparison of daia from
small Evropean research basinsana
third. the reqionansing of flood and low
flow behaviour of Eurcpearn rivers.

The main activity inthe first year of the
project has beentoextend exising
archives of mean daily and annual

max:murn discharge data with data
fron: over 2060 catchmertsinciuding
ar 1tensively montored subset of 57
small research basins The figure
shows some exa:nples of sut:al data
analyses fromirdividual catchments
and from poching datan cifferent
reqgrons By providing techingues for
calculating these sunmary staustics at
trgauged sites. the results of the
project will ke of direct use for f.ooa
design anc water resource planring
Th:s regional approach will be
coemplemeried by using physically
hased catchment medelsto examire
tne effect of land use change on the
frequency of low flows. using dasa from
the Insttute’s expenmental
catchments:nceatral Wales.

The Effects of Vegetation on Fluvial
Processes

A resecarch:camat Southampion
University nas been examining the
influence of vegetat:on on hydrology
Thkeeam bas me: with considerable
suecessin estabushing a stratified
syste:nof hydrologica! monrer:ng by
concentrating s study on sub-areas of
irdivicdual catchmenis rather than
comparisons of onc catchment with
an.other

The very strong influence of vegetalion
oathe generationand the rovung of
run offinthe H:ghland Water
catchmentand 1:1the New Forest has
beenestablished Asaresult run-off
and possible flocding can be
csuimated from the composition of
vegetanon present in the rmair flood-
producing areas. without the need for
scilor geology maps

Riverflow Reconstruction from
Rainfall and Tree Rings

A group of scientists at the Unmiversity of
Ezst Anglia hasheenfunded bya
NERC granttc reconstruct nnverflow

" over a period extending back to 1754

This reconstructon provided a data set
considerably larger than any
previous'y avallable. The UK
Meteorological Office archives contain
rainfall data covenngthe perod from
1860 butearher reconstructions were
primar:ly denved from analyses of
tree nng wicdths and historical sovrces
ircluding diarnes and newspapers

Analysis of the reconstructed data
showed that long (18 imonth} pernods of
cxtreme low flow were three times
more likely lohave occurred between

1525and :575 har. between “870 and
1924 Rwverflow sever.'y mapshave
bee: construcied shewing return
periods for severe low flow events
surilar:othe 1975/ 15 drought. 1 ;salso
possib.e to assess the efiectsof lana
use changes or. niverflow dunng the
neriod covered by the project. Study
cfdaily rainfall datz avarable from
1830 made possible the recenstruciion
of flocod eventsin earlhier periods,
providing useful dates for the
investigation of extreme cven's
documented .nilocalarchives

& Acidification

Several NERCinstitutes (ITE. IH. FBA,
BGS)yand NERC supported umiversity
groups are engaged in research
designedtomprove our
understanding of the causes.
processes and effects of acid:ification
oftheterrestnal and freshwater
environment.

Modeiling the Effocts of Acicdification
Aspartof thejomi Bntish/
Scandinavian preject on surface water
acicdificanon and the Ernvironmental
Protecticn programme of the EEC. the
[H has established a catchment
menitoring and modelhing research
programme. This project has broughi
together scientists irom Norway,
Sweden, Cernnany, USA, Canadaana
the UK Collaboranve hydrochemical
catchment studics have beensetup:n
the uplands of Wales and Scotland and
the data are being used tocevelop
hydrochemical models The imescale
of the models vares from shortterm
forecasts of acid storm eventstolong
term prediction over many decades.
The mcdels include hycrological and
chemical processes and are being
used for predicung the sensiivaty of
catchmentsto acidic deposition and
the effects of land use change, such as
conifer afforestation Prelimnary
resulis suggesi that certain uplana
caichments with acidic sol.s overlying
base-poor hedrock are ofien
afforested with comfersand are
particularly vulnerabletoacid
deposition The longtermirend since
1940, reconstructed by the model,
supporisthe inding of ecologists who
report major increases in acidity in
certain upland catchments dur:ng the
pasi 50 years

The niodels have also been used 1o
predict future change in catchment










Laboratory studies showed that there
were nodiiferences between the
growth, fecundity and survival of
woodlouse Oniscus asellus from
contaminated and uncontaminated
sites. Woodlice appeartobe ableto
store heavy metals in the
hepatopancreas until that organ
becomes overloaded and beginsto
show abnormalities Storage capacity
varies for different metals: copperis
retained permanently, whereasaincis
excreted when the woodlouse is fed on
uncontaminated litter.

The dynamicsof heavy metalsin
centipedes, milipedes and spiders
were also studied by the team, the first
ttme this has been undertaken. Even
whe: ied on contaminated woodlice,
the centipedes were shown to possess
mechamsms which preveni polentially
toxtc metals from reaching vulnerable
organs.

Animal/Microbial Interaction in Soil
Biological Processes

AtExcter University sclentists have
demonstrated that even small animal
populations can have a significant
effeci on mineral element fluxesin
acid. deciduous forest sols.
Specifically, ammals disrupt the ume-
course of microbial mineralisation
processes Litter-feeding fauna may
have acmntical ro'e ineffecting an early
release of nitrogen from faller: ieaves,
thus allowing themto enter the humus
layer in a shorter ume than would
occurinthe absence of feeding
invertebrates.

Tick-Borne Viruses

Tounderstand the factors governing
the maintenance of arthropod-borne or
arboviruses, studies are being carried
outto examine the 1nteraction between
tick-borne viruses and their hosts.
These studies are being carnied ous
bothinthe field and inthe laboratory.

Arboviruses arethe largest ecological
group of viruses They replicaten
vectors(or carriers) which izclude
mosquitoes. miéges or ticks. and are
transmitted 1o a vertebrate host when
the vector takes a blood meal.
Although many arboviruses cause
important diseases of man and
domestic animals, such as yellow fever
and encephalitis, nearly all of them
circulale in a cycle involving wild
animal popuiations Most studies on
arboviruses have focused on

mosquito-borne viruses and an atiempt
1s now being made to redress the
balance by investigating ick-borne
vinses, the second largesi group.

Field studies involve the circulation of
ick-borne viruses in scabird colontes.
Ticks are collected bi-annually froma
study site at St Abb's Head, Scotland.
These ticks have been shown to carry
several different typesof virus One
group i particular has developed an-
abuity tobypass immunny developed
in an animal population. The
systemaiic collection of icks from ihe
same site enables examinailon of the
development of thisability.

Genetic studies are also being
exiended to determine whether
viruses fromSt. Abb's Head can
inieract genetically with sirmitar viruses
from scabird coloniesniceland,
Newfoundland and the Sub-Antarctic.

The Taxonomy of Large Amoebae
Scientistsat the ITE's Culture Centre of
Algae and Protozoa (CCAP)have
completed an exiensive study of the
taxonomy of the family Amoebidae.
Sixteen strains of amoeba were
collected from seven countries.
Specialists taking pari were based in
the UK, the USSR, Denmark and the
Netherlands The Leningrad Institute
of Cytology provided several 1solates
forthe study, as well ascontnbuting io
collaborative papers.

Amoebae are widely used for cell
biological work. They also atiract
attention due to their ingesuon of both
algae and protozoa. Despite these
interests, liitle attention has been paid
to the identities and relationships of
d)icrent strains.

Ofthe vanous characters studied in
order toclassify the amoebae, those
concerned with morphology or form
were studied inthe UK and non-
morpholegical (eg chemical or
behavioural) characters in the USSR.
Although the study involved the use of
sophisticaled or lengthy icsts e
coniirm taxenomic disunctions, the
results obtained were used to dentify
characters which are easily
discermble using microscopes widely
available tointerested scientists.

The & strains studied proved to beten
species belonging to six genera.
Scveral other discoveries were made
inclucing the estabhishmen: of a new

genus, the re-classification of
organisms closely resembling
Amoeba proteus inlo several species
and the previously unrecognised close
relationship of two genera.

The validity of characiers identified for
use in the classification of species was
lested using strains of Amoeba proteus
gathered inthe USA and the USSR.
They duly proved indistinguishable
using the tests established by ITE
SCICNUSIS.

Loxodes

Loxodesisalarge(0 1-0.6mm),
primitive, freshwater ciliated )
protozoon. It feeds on algae and most
other organic particles bigger than
about Sum Itcan be extremely
abundantin productive lakes where its
total weight may be several nmes that
of fish. [t was studied to deiermne the
principal factors controlling its
distribution in lakes, and o understand
how the underlying physiology relates
i0ts ecology.

Loxodesleavesthe sedirment of a pond
or lake when oxygenthere becomes
exhausted Cells migrate into the water
and they become mosi abundant close
tothe boundary between water with
some oxygen and water without.
However, significant populations of
Loxodesare also found where oxygen
18 not present and peak abundance s
oftenm such water. After investigation,
it was found that Loxodesisableto
respire nitrate whendepnived of
oxygen, an ability not otherwise known
insuch organisms.

The characterisuc vertical distnibution
of Loxodesobserved in pondsand
lakes could al1so be produced 1n test-
tube cultures inthe laboratory.
Individual Loxodes werethen
observed to swim upwards whenmn
water devoid of oxygen and
downwards when oxygen levels were
high, so Loxodeswas capable of
responding to both gravity and the
oxygentension. Gravity response 's
otherwise unknown in protozoa When
oxygen was present but at low leve:s,
and inthe dark. motility decreased
and the cells aggregated 1n such
conduions.

Furtherinvestigauon revealed thata
senes of complex sub-cellular organs
contaiung minerals presentin
Loxodeswere prcbably sensing
gravity. The minera! concernedis
















Shade Tolerance of Woody Seedlings
In 1985 the University of Lancaster
conducted a one-year study iriothe
possible link between the shade
tolerance of woody seedhingsand the
malntenance of cell rigidny due1othe
uptake of water (iurgor). Shaced
beech seedlings were found to eximbat
only halfthe leaf turgor of those
exposcdioa higherlevel of
irradhiance. The growth of low
irradiance sceclings wasshownto be
restricted as compared w:ththose
recewving greater amounts of hght. This
was particularly evidentn root growth,
a factor which could be critical in the
maintenance of iurgor when beech
seedlings are In competiticn with other
species. Some interesting differences
i were found between the species

i studied with regard to shade
tolerance. suggesung that ime
seedlings may be mosttolerant of
deep shade ana that processes other
than turgor mamtenance contnibute to
the shade tolerance of woody specics.

Resource Captare and Utilisation
The Unit of Comparative Plant Ecology
{UCPE)hasundertaken a series of
studiesto determine the part played
by resource caprure and utilisation on
the survival of nauve herbaceous
specles

One study involved the physiclogical
conseguences of switching grasses
from one set of growing conditions to
another, these simulated conditions
being approximately typical of the four
seasonsasactually measured inthe
field. The three plant species studied
were assessed for growth, inorganic
mineral nutrition ard biochemical
composition over a period of seven
weeks, with a change 1n 'season’
effected after three weeks.

‘The experiment uself was completed
within two months, but analyses of the
58.000 data required a funher nine
months

The greatest dry-weightincrease was
found inthose plants subjectedtoa
spring/summer regime, followed by
those subjected 10 summer/autumn,
winter/spring and avtumn/winter
regimes respectvely. This effect held
for allthree species studicd. Where
the second phase of the regime was
either summer or spring the rate of dry
welght increase was mamntained or
ncreased, while a second phase of

either autumn or winter lec:oa
narked reduction (see ig).

Although one species showed
consistently lower weight gain over the
scven-week period, itiendedto lare
better thanthe other two when the first
ohase 0! the regime was either autum:
orwinter.

Root Growth and Plant Survival

A second UCPE study examined the
relaticnship between soll temperature,
root growth anc phosphate uptake in
two grass species. In order to assess
the imponance of roo: growth for the
surviva. of plants growingin
heterogeneous and infertile soils.

The soil around the roots of a plant acts
asa buffer from seasonal chargesin
air 'emperature Thiseffecti1smore
prcaouncec atdeeper levelsand thus
createsa venicaltemperature
gradient which varies in magniude
and will reverse wih seasonal change.

Sceds of the two species studied were
sownn September 1383 Thear
temperature anc the soll temperature
atiwo levels were recorded. Rootard
shoot growth were measured asdry
plant weight at monthly intervals.
Phosphate uptake was also estmateg

The results showed that there was no
significant difference in overall
vhosphate uptake by the two species.
However, the more shallow rcoied
specles produced a smal.erdry
weight of root bicmass and was
therefore more eificient inits uptake
per gramme of root. Althcughthis
species took longer to establish deen
roots, italsotended to cope beiter with
winter conditions, dernving mere
phosphate from iis lower rootsinthe
winter menths and resuming both root
and shoot growth earherinthe year

The Cycling of Nutrients from Dying
Roots

Atthe University of Bristol a study has
been conducted of the transfer of
phosphorus between the roots of
adjacentgrasslarnd plants [t has
discovered that infection of the roots
by fungi formng a symbotic
assoclation with the plant(mycorrhizas)
substantally increases phosphorus
transfer between intact plants. When
rootsare cetached fromtheir shoot, a
substantial proportion of theiy
phosphorus can be transferred toan
asseciated living plant as a surge

completed withtwo cr taree weeks If
the plants are mycorrnizal the surge 1s
larger and completed sooner. This s
bolevedtotake place through the
flaments of the fuagus. Such a ramd
transfer mechanisin could be an
imponant factor 11 phosphorus cycling
ingrassland.

Life Cycle Strategies of Annual Salt
Marsh Plants

A tearn atthe University of Eas: Angima
has found interesung genetic
differences between populatior.s of
annual plaats growing 1a different
zores of a salt marsh. The study
1nvolved both predeminantly in-
breeders(Salicornia species)and out
breeders(Svacda maritiima).
Numerous geretcatly differenuated
nopulations were found to ke
charactenshc of particular
microhabitats within the environme:tal
mosalc and gracieris of the salt marsh.
Although inthe mair these populaticns
are morphologically sumilar for mest of
their hie lustory they show sigaificant
cdiiferencesin behaviour. Trese
differencesin ife history tran have
neen shown fromtransplam
expenmentsand reproduchve
success. to be adaptive.

Heatand Water Relations in Tree-line
Vegetation

Atthe Umversity of EGinburghthe
abilty of dwarf woody plantsto survive
at higher alhtudesthanaller
vegetatonis being stuciied. Restlis
obtained in 1985 terded 1o confirm the
theory that short vegelaticn, being
aerodynamically smooth, retains more
heatthantaller p:ants However.1n
collecung a cors:derable volume of
datz on boththe weather and its eifect
on vegetaton at the sites studied. it was
found that the vanauon 1n net radiation
at different alttudes when the sanis
shining was cons:derahly greater than
anticipatec Alsc unexpecied wasthe
difference of 6°C between air
temnperature and that of the apex of the
pinetreesstudied. Further
investigation of the aerodyramics of
pinesusing a wind unnelisplanred.
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58 The NERC Computer Services
59 Technclogy Divisien
Radio Carbon Daung
Equipment Pools and Ana.yhaal
Facilnes
Remote Sens.ng Plann:ng and
Co ordimaticn
50 Adminisuatve Compuiing
The NERC U:itfor Imemane Informanion
Sysiems
Rosearch Vessel Services

NERC Scienniic Services (NSS)
co-ordiates lhe provision of @ numbaoer
of spec.alised services in support of
NERC science Althoughthe
organisation siructure for the provision
of these services will change astae
beginning of nextyeartothatshownin
the Appencicesithasremained
basically cons:antinroughout the year
12 guestion as {ollows

® NLCRC Compuing Services(NCS)
responsible for compuung ard image
anaiysis producton fac:hities;

® Headquarters Techrology Division
(TD} responsidle for the equipment
pscls and analyucal services. aircraft.
CIUISe programme and manne
planmng furctioas and the technology
auait Thosdivision s also responsio.e
‘orthe admistrauve comput.ng and
the ofiice and hkrary autcmaticn
prejects

® Research Vessel Services (RVS)
responsio.e for the provisicn of
rescarch ships ana marine equipmens;

® NERC Unr of Tnematic Informaton
Systemns (NUTIS) responsizle for
research :ntothe marageme:t,
analysisarnd cispiay of remorely
sensed and digital map data Thisisa
specialis: research urit and s based a:
the University of Keeding

Duningthe year he Services and
Facilinies Co:nirmittee was set up totake
respoasibility for all the services and
facii:nes supported by Council. Asa
sub-committee of Counc:l it met twice
last year and s up ac hoc groupsto
acvise on the provision of :sctope
facil:ues, on replacement ophons for
RRS Discovery anc on autonomois
sudnmersibles

The NERC Computer Services
InMay 1985 Courcil agreed a now
strategy for scienufic compunng with
an mvestmeni of £8 5m spread over
five years. This:sa major comm:iment
1o com:putingirterded to provide
NERC scienuiic staif with a
significantly nproved capacity andc
guality of service. The objecuve s a
distribuied computing environment,
using the JANET network, whichis
responsive to the needs of the science
programme.

Qver five yearsirost of the major
NERC sueswill he re eqguipped with
‘aclites appropriate to their needs
There will be larger levels of

investment a: Keyworth and
Wallingford ard the cemputers al
these sueswill be avalabetoal
NERC scientisis who neec cither a
A.gher leve! of precessiag vower or
oiher spec:al services

The new slrategy 18 basec on
restnicng éll equipmesnt to conforn:n
eltherto [BM or BEC VAX
architecture Truswill uniprove lora
term plann:ng and will allow access 1o
the wide range of readily avallable
software glreacdy developed for these
maor systems. The use of industry
srructured software produasts wl.
enable NCSdeveloped software to e
vhased out of service with resultan:
savingsonstaif and support casts

Sofars DEC VAX §5600has been
ins'a..ed atKeywertm and an [BM
438173 at Wallingiord. The combined
capacily of these s five umesthat of the
Horeywell whichthey rep.ace. Four
micraVAX computers have also been
ns:alled

Major software parchases have a.so
beeamade. ORACLE has been
purchased for botr systems anc will
‘ormthe basis {or the developmens of
NERC scientific databases for the nex:
‘ow years The GKS Graphics Kernal
Software has also beeninstalled on
botn sysierms.

Nelwork services have cont:nued to
improve and demand for new
conneclions 1s .ncreasing rapid.y.
Rehabiiny 1s of the utnost imponance
and olaer equipmeit, which nas been
anr€llaple ithe past 1s boing phased
ou:.

Image analysis systems nave beer
deployed a: Keyworth and Bangor and
he services ai Swindon continue to be
heav.ly used. Problems with the
(quality of the image aralysis software
have now been resolved and the
service acrossall three sites
anproved.

The existing GEC systemshave beer.
enhanced to accommadate mere data
storage. Periphera. equipment such as
lotiers and terminals continue to be
nurchased cspecially roreplace older
equipment The number of perscna:
compulersinuse i NERC has
Increased considerably, vath the iIBM
PC andiiscompanble rivals becommng
the standard

The use of external compsing




services has remained at a constant
level and NCS continues to provide
suppori for this. Although the facilities
at London and Manchester are
inconvenient to use, new faciiies o be
provided under the Programme for
Advanced Research Computing may
prove more attractive.

In order to deploy stalf more
effectively NCSis nolonger
undertaking 1o develop applicaiions
_programs for instiutes and has ceased
todevelop special purpose hardwarc.

The new computer strategy has
resulted in redeployment of staff away
from Swindon. Atthe same time, the
overall level of siafiing has been
substanually reduced.

Technology Division

This Division 1s responsible for all she
services listed below Dunngthe year
tadvised Councilon NERC's
response o the UGC/ABRC/
Computer Board Committee onthe
requirements for Advanced Research
Computing and itsinvolvemeniin the
new British Nationa! Space Centre A
member of the Division 1s seconded to
the Policy and Planning Group of the
BNSC. Itisalso responsible ior the
introduction of personal computing
and automation into offices and
hibranes.

Marine Planning group formulated the
1586787 ship cruise programme and
are involved with the consultants and
the shipyard responsibtle forthe
conversion of the RRS Challenger The
Technology Auditgroup continuesto
monitor and advise on the purchase of
major capital equipment and
undertakes 'technology audits’ on-siie
toensure that NERC getsthe best
value possible for s purchases.

Radio Carbon Dating

The Radiocarbon Laboratory (RCL)1s
now in s second decade A
publication entitled ‘"NERC
Radiocarbon Dating' summarnisesthe
RCL's contribution to environmental
study and highlights its international
reputanon.

Thus year 248 age measurements were
supplemented by over 500
cetermimations of stable 1sctope
enrichment, 20% nigher thar 1984/8%
Thirty-one individual research titles
were supportec coverng siles ranging
from Icelanc o Antarctica, and such

diverse topics as: ‘Hydrological and
Geomorphological aspects of flash
floods in Upper Teesdale’,
‘Investigations intothe Upper
Quariernary vegetational and climatic’
history of East Afnica’ and ‘Organic
matier diagenesis in pelagic
sediments of the equatorial Atlantic’.

In-house research hasadvanced on
several fronts. Improved expenmenial
procedures for the quantitative
separationand recovery of carbon,
oxygen and nitrogen from organic
matenals were developed and the
long term study of carbon and nutnent
cycling in forest soils was extended.
Another project questuoned whether
differental peat growth can
significantly prejudice the
interpretation of pollen diagrams and
radiocarbon age measurements.

At the request of the internat:onal
radiocarbon dating communiiy, the
RClis collaborating with Glasgow
University in a comprehensive inter-
calibrationexercise A suite of
reference materials is being prepared
for worldwide distnibutionto at least 50
partcipatng laboratornes.

® EquipmentPools and Analytical

Facilities

Demand for stable isotope analyses
from universities, BGS and [H has
remained high. The BGS laboratories
completed over 3000 carbonate,
organic carbon, silicaie oxygen and
sutphur analysesand 1500 hydrogen
and oxygen analyses.

Replacement of the mass
spectrometer for sulphur ai Gray'sInn
Road remains ouistanding, and only
very resiricted use of this equipment
has been possible. Unul the mass
spectrometer for sulphurisreplaced,
the Scottish Universittes Research and
Reactor Centre has kindly made
available facllinesto Gray's Inn Road
customers.

Meanwhile, the Stable [sotope Facility
for Terrestnal and Freshwater Life
Sciences. based at ITE Merlewood.
became fully operational during ihe
year.

Loansof equipment for tenproecis
were made dunngthe year fromthe
Seismological Equipment Pool and
durnngthe surnmer rmonths. every item
of pool equipment was 11 Use on major
vrojectsinlceland and Kenya.

Conversiontodigital recording
technology has progressed, with
completion of a batch of event-
triggered recorders.

Two prototype continuous video
recordersunder development should
be avalable next year. A satellite
postion-fixing system is now available
for loan from the pool to make best use
ofthe increased accuracy of the digital
recording systems.

Fifteen applications for loans oi
equipment from the Geomagneilc
Equipment Pool were approved for
use on projects inthe UK and Europe,
including participation inthe EEC
Geothermal Programme. The newly
acquired SPAM Mk 11 hasbeenin
continuous use and a second system
will be available for loann 1586/87. An
improved low-cost fluxgate
magneiomeler developed by the pool
will be replicated to replace existing
equiprment Meanwhile the pool has
been moved from Harland, Devonto
Edinburgh and merged with the
Seismological Equipment Poolto take
advaniage of common expertise.

The Automatic Weather Station
Equipment Pool now has 14 complete
weather statons for loan. Projects
suppoerted have ranged fromthe
energetics of bat communities to
evapoltranspiration from a Tunisian sall
marsh.

Remote Sensing Planning and
Co-ordination

National developments, in particular
the formation of the Briush Nanonal
Space Centre (BNSC)and the US
invitation to Europe to parnticipate inthe
International Space Station
pregramme, have focused atiention in
space systems and remote sensing.
NERC., as a founder memberofthe
BNSC, has been fully involved in
assessing the value of the proposed
Space Station elemenis for remote
Sensing missions.

Other national developments have
concerned Geographic Informanon
Systems and NERC has submitted
evidence oncurrent arrangements
and futureissuestothe DOE
Committee of Enquiry into the
Handling of Geographic Inforinahion

Airborne remote sensing conunues o
be mportant anc the NERC aircraft
has been used asthe basic platform for
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63 Institute of Hydrology
Hydrochemical Studies at
Ptynlimon
64 Hydrolegy and Wetland
Conservation
65 Flow Regumes from Experimental
and Network Data (FREND)
67 Evaporation from Sparse Dryland
Crops
68 Radiation and Surface Energy
Balance Studies
The effects of Afiorestauon on
Water Yield in the Scottish
Highlands: Process Studies
69 The Water Use of Eucalypts in
Scuthern India
Hintereisferner Project
70 The Surface Water Acidification
Programme
Snow Melt Sampler
Groundwater Information
Processing System
71 Saline Intrusion Models
Shallow Subsurface Sampling
Technmques
Real-Time Drought Management
Systems for the Thames Basin
72 Envirecnmental Impact of Gravel
Extraction Schemes
Macrohydrology
73 Remote Sensing of Rainfall and
Vegetation :n the Sahel
75 Data Transmission Via Meteosat

The programme of research at the
Institute of Hydrology (iH) at
Wallingford addresses a broad
range of problems concerned with
water; problems which are very
relevant to society in developed
and less developed countries alike.
Floods, droughts, pollution, erosion
and sediment transport are
examples of problems which
require understanding. leading on
to their prediction and forecasting.
Such an understanding comes from
studies of. in broad terms, the
physics and chemistry of water,
matinly 1n its hiquid state, but also in
1ts sohd and gascous phases.

Some of the research is concerned
with basic hydrological studies into
the storage and movement of water,
such as n a peat bog: other
research topics involve the
practical application of
hydrologicai skilis, for example. in
designing a reservolr Indeed,
much of the Institute's research 1s
focused on appiied hydrology:
estimaung the water resources of an
area, assessing the optimum level
of irrigation, or providing a
forecasting system for the control of
water quailly 1n an important river
system being three such topics.
These appiied arecas of research
keep the hydrologist closely 1n
touch with the community and its
needs. In some countries this need
1s simpie a rchable wholesome
suppiy of water. In others it can be
very complex where there are
conflicing interests in and uses of a
particular water resource.

Underpinning applied hydrology
are the basic studies where
research now may provide the
solutions to as yet unforeseen
problems. The skiil of the
hydrologist 1n anticipating where
these future questions may anse.
largely determines where the
current basic research pregramme
15 directed

Many parts of the Institute's
programme interact with those in
other terrestna! and freshwater
areas, while there 1s a very strong
link between the hydrology and
hydrogeology in [H and the
hydrogeoclogy in BGS.

® Hydrochemical Studies at

Plynlimon

Approximately 7% of the UK is
afforested, mostly in upland areas
There 1s economic pressure 10
increase conifer afforestation,
particularly in ‘the economically
marginal’ upland regions, since the
UK produces only some 10% of 1is
timber requirements.

However, conifer
afforestanon/deforestation has in
part been detrimentai both to the
water industry and the
environment. Afforestanon of
moorlands has approximately
doubled evapotranspiration thus
reducing run off into reservoirs by
approximately 15%: consequently,
such water supply loss, caused by
the forest, could be twice the
economic value of the hmber crop.
Afforestation/deforestation
programmes also affect water
potabihiy: land disturbance
increases sediment loads and
fernlizer applications increase
nutrient loadings which promotes
algal growth. costly to the water
industry since 1t Increases water
treatment requirements. Severe
land erosion as a conscquence of
the iniroducuon of forest drainage
ditches has also been observed on
a local scale. Recently. comfer
afforestaiion programmes have
been shown io have a deieterious
effect on invertebrate and salmonid
hish populations.

Since 1968 the Institute of Hydrology
has undertaken an extensive study
at Plynlimon, mid Wales. of water
yields from a forested (Upper River
Severn) and a natural moorland
(Upper River Wye) catchment.
Chemical studies are now in hand io
establish the consequences of a
deforestation programme on
stream water quality. The first part
of the study has been to :dentify
natural variations 1n stream water
chemistry prior to deforestation.

Variations in the Hafren forest
streamwaier chemistry are in
genera. due to mixing of water from
a near surface ‘soll zone' and a
decper groundwater zone.

Within the 'soil zone the chemical
and hydrologica. processes
operating arc complex, uncertain
and 1nteractive. However, organic
reactions predcminate to generate







community, yet cause as little
disturbance as possible 1o the soil
and planis. The {en habitat also
commonly experiences a signifiicant
lateral flow of groundwater and
surface water, which must be taken
into account in lysimeter work.

The first of a series of fen lysimeters
has been installed on a soligenous
bog at Plynlimon, mid-Wales. The
lysimeter is constructed as a
botiomless tank to enciose a block
of undisturbed peat, with us surface
vegetation, in situ. To prevent
leakage through the open bottom, a
microcomputer senses water levels
inside and outside the lysimeter,
and operates pumps to maintan
cqual levels, thus giving an
accurate measurement of the laterai
flow that would occur i1n the absence
of the lysimeter walls. The
resotution of the water ievel
measurement 1s adequate to
demonstrate the diurnal variation
caused by evaporation from
groundwater and the recovery in
levels overnight induced by lateral
flow. A short sequence of records
was collected 1n autumn 1985, and
this operating period was used to
iest and improve the contro. sysiem
and operating procedures in
preparanon for the summer of 1986.

The lysimeter technique 1s to be
compared with a ssmpier method,
which has been applied 10 data from
Wicken Fen, Cambridgeshire, and
can be used to determine
evaporation rates from continuous
records of groundwater level. The
response to rainfall 1s used to give
an estimate of the effective porosity,
which varies with depth. and
diurnal fluctuations in waier leve:
are then used to estimate the
evaporation rate. Latera! flow 1s
compensaied for by observing the
recovery of water levels during the
night. The advantage of this method
15 that it uses simple held
equipment, a raingauge and a
water level recorder, which can be
instalied and operated as an
integra: part of the management of
a wetland reserve.

Flow Regimes from

Experimental and Network Data
)

In 1985 a six man team was

estabiished at |H to undertake this

three year project as the major
contribution {o Project 6.1 of the
Third Phase of the International
Hydrological Programme. In
addiuon 1o three institute scientists,
the countries of Norway, the
Netherlands and the Federal
Republic of Germany have each
seconded one member to the
project team which is haising with a
number of research institutes and
universities in north west FEurope.
Research workers from Sweden,
Finland and Belgium are also
joining the team for shorter
secondrnents of up to three
months.

The project has been initiated by
the IHP with the objective of
analysing hydroclogical data from
small research and national
network basins 10 study the natural
and man made hydrological
regimes. Although a number of
individual basin studies have
previously been carried out in the
study area of north west Europe,
there have been few attempts 1o
compare results from different
countries or to provide techniques
for generalising or extrapolating
research results beyond individual
catchment boundaries. The study
seeks 1o overcome this deficiency
by applying statistical analyses and
modelling techniques to a large
European database.

The project wiil have three major
areas of research:

- the use of physically based
models for studying land use
change and water management
problems.

- the systematic analysis and
comparison of data from small
European research basins.

- the regionalisation of flood and
lew flow behaviour of European
rIvVers.

The main activity in the first year of
the project has been to extend
existing archives of mean daily and
annua. maximum discharge daia to
over 2000 catchments including an
intensively monitored subset of 100
small research basins Figure 2
shows some examples of inital data
analysis from individua: calchments
and rom pooling data in different
regions.

Comparing the hydrolegical

response of catchmenis of different
size and with different climates can
be aided by standardising flow
variables: in the case of low flows,
by the mean discharge and in the
exampte of flood frequency, by the
mean annual flood. For example
Figure 2a shows the annual
minimum series for two calchments
with discharge expressed as a
percentage of the mean flow. The
strong control of the geology of the
catchment in influencing low flows
can be clearly identified, with the
groundwater discharge from the
chalk aquifer sustaining low flows
even In extreme droughts. In
contrast, low flows from the
impermeable clay catchment are at
very low rates in every year of
record. Figure 2b illustrates a
similar contrast of regimes when
comparing the flow duration curves
derived from the entire series of the
mean daily flows. When extending
regional studies to larger areas,
differences in chmate are of
Increasing importance, and Figure
2c contrasts the monthly pattern of
flows from a regime dorminated by
spring snowmelt 1n the Alps with
that of the runoff from the Scottish
Highiands

Prelimnary studies of annual
maximum flood data from Norway
have highlighted the importance of
considering the dominant flood
forming processes. Two major
regimes have been identified, with
mountamous catchments having a
deominant snowmelt response and
coastal areas experiencing higher
floods from rainfall events. In areas
with the same flood producing
mechanism it 1s possibie to ‘pool’ or
average flood frequency curves to
provide regional curves such as
those shown in Figure 2d.

By providing techniques for
deriving these summary stanstcs at
ungauged sites, the results of the
project will be of direct use for
flood design and water resource
planning. This regional approach
will be complemented by using
physically based catchment models
tc examine the effect of land use
change on the frequency of low
flows, using data from small
research basins in Europe
including the institute's Plyn’imon
catchments.
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¢ Radiation and Surface Energy
Balance Studies

Studies of many aspects of the
measurement and analysis of the
radiation and soi! heat flux
componenis of the surface energy
balance of vegetated and bare soil
areas aid in the measurement and
modelling of the available energy
component of evaporation.
Detailed investigations have been
carried out al an experimental site
at Wallingford where the radiation,
sot. flux and temperature
components are monitored for bare
soil and short and long grass areas
throughout the year, for a very wide
range of metecrologica. and soii
moisture condtitions. A variety of
established and experimental
sensors are being employed.
Additional measurements are
being made at other sites 1n the UK
and overseas. The work is resuliing
in an improved understanding of
the principles and errors
assoclated with a wide varlety of

radiation and soil heat flux sysiems. @
The results are leading 10 better
energy balance assessments both
on the small and large scale in the
UK and overseas.

Especially under bare soil and for
sparser creps. the soil heat flux
component 1S an Important term in
the energy balance used for
evaporalon measurement or
modeling. The use of soil heat flux
p.ates 1s being shown to be subject
to censiderable difficulties and
errors. A method is being
developed to caiculate daily
positive soil heat flux inputs from
the diurnal range of soil
ternperature measured a: 10cm
depth. This approach has a‘ready
been very successful for a varety
of sites and is illustrated in Figure
5. The potential for the rounne use
of relatively easily measured soll
lemperatures 1o estimate soil heat
flux 1n routine evaporatior., energy !
balance and agroclimatologica’
studies 1s being investigated.
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The effects of Afforestation on
Water Yield in the Scottish
Highlands: Process Studies

The physical processes governing
evaporation from vegetation of the
Scothish uplands. viz coniferous
forest, heather and upland grass,
have been studied through a series
of experiments.

Relative transpiration rates have
been determined {rom
measurements using the neutron
soll-meisture probe of the soil
maisture content during drought
periods beneath coniferous forest,
heather, and grass at severa.
Scotush sites. The results indicate
that transpiration rates from heather
arec about half the rates {rom grass
or coniferous forest

A conventiona! forest interception
experiment at Knapdale Forest, on
the Kintyre peninsula, gave tota.
annual interception as 36% of the
annual precipitation A higher
figure of 45% was measured at
Queen's Forest, near Aviemore. for
periods when there was no snow
These high interception figures are
the result of high evaporaton rates
which reflect the efficiency of the
turbulence-driver transport
mechanisms associated with the
aerodynamicaliy-rough foresi.
Confirmation of the high
interception rates has come from an
experiment using the attenuation of
gamma-rays as the means of
measuring the amount of water held
on a forest canopy (Figure 6) This
experiment has alsc shown, 1n
conjunction with a tree-weighing

. experiment, that spruce canopies

can hold in excess of 28Bmm water
equivalent of snow and that
evaporation rates from snow-
covered canoples can be as high as
evaporation rates from rain-soaked
canopiles when the snow 1s melting.

Figure 5 Graph show:ng the relztionsih.p between

e dacy pesilive heat Mux i ne soi (B ) and the
r.sear scllempe:ata:e at a depik of 1Cem (AT o) for
1hree surfase Iypea mmeasured al he energy ba.ance
research sie at Walhingfard i 1554
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Appendix 1

Staff Matters

NERC Headguarters
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Sarvey
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Grade Son6January 1985

MrDAGray

{Grade 5), of BGS Keyworih,

retired 6 Seplember 1585,

DrPB H Tinker Birthday Hooours 1985
was appomnied as Director
(Grade 3)on 2 December 1985.

Professor ] D Woods
was appointed as Dhrecior
{Grade J)on | March 1956

Professor ] C Briden
wasappo:nted as Director
(Grade 3)on 1 Maich 1986

Birthday Honours 1986

Mz B ] Hinde -
was promoted o Grade Son 30
Sepiember 985

MrBF Rule
(Grade 5). resigned 4 August 1983

with effect from 1 July 1986

Dr]DGage

cf SMBA, promoted 10 IMP Grade
Sfor ssudy of lhe deepsea
berihos.

Dr W NEdmunds

of BCS, promnciec (o IMP Grade 6
for his studies relaied 10 the ongin
of ground waters

Dz PF Entwistle

of [OV promotedio IMP Grade §
for hisstudies 1into the use of
paculoviruses of insects.

Dt R ] Pankhurst

o! BAS, promoted 1o IMP Grade 5
for his work wrihir the BGS [sciope
Research Greuponthe seltingup
cf methods for the isolopic analys:s
olthe ageing of rocks

MrMLSomers

of 108, prometed o IMP Grade 6
for his work in the development of
the GLORIA long rarge side scan
sonay system for rapnd
reconnaissance mapping of the
ocear: flocr.

DrJG Jones

of FBA, promoted o IMP Grade 6
for hus work concerned with she
Guantiative ecclogy of freshwater
sysems emplaying a nurmber of
solanon precedureslo elucidate
probe:ns related o
runerslisanon

witheflect from | July 1985

Dr]M S Blaxter

of SMBA, promoied io IMP Grade
5 for his work on the physiology of
clupeoids wih paricular
1eference to herrings

Dz JPCroxall

of BAS, promoted 1o IMP Grade 6
for nis work on the assessinent of
the role of seabirds and sea
mammalsin the ariarciic
ecosystem.

Dr CSRenolds

of FBA, promoted 1o IMP Grade 6
for us work on the factors which
determine the quanutanve growth,
successlon and decay of algal
species in lakes and bodies of
freshwater.

Honours

Professor Malcolm G Brown
then Director BGS. 1ecenved a
kmighihood

MrsM A Hogg

then recently reuired from FBA.
received the Briish Zmpire
Medal

DrJC Bowman
Secreiary 1o Council. awatded the
CBE

MrTE Dugdale
lately of IOS Bidston, recewved the
MBE



Appendix 2
Headquarters Publications

The NURC Headquarte:s has pubhished the ol owing

resoruand reviews duning the year undet roview Most

ewsues and afull 2sict NERC sublicanons, are
avarazle rom beadcuariers Pusic Relatons This

_surnmary does noi ke 1nio accournt the wide range of
uebhcanons produced oy NEXC's comperem and grar:
aied researcnInsiutes

Research Cornsracts Avaarded 1 Limiversiues and
Pelyiwecknics by the Natural Exvironmernt Research
Ceincil, Ser.es D No 27

NZRC Newsjcurnal March (985
NLHC Newsjcurnal June (G8¢

NI RC Newsjoarnal Sepre:rnber (S5R%
NERCT News:ourrnal Decemixer 1982
Ther 1G8€ NLRC Cerpotate Plar



Appendix 3
Standing Committees

Earth Sciences Committee
Counci Membetrs

Granis Commutiee Chairmen

Independen: Members

Semor NERC Staff

Assessors

Mr LT P Nickless (Secretary)

Marine Sciences Committee
Council Members

Grarts Commeitce Charrmen

Independe:n: Members

Seno: NERC Siaff

Assessors

DrP N Ciandge (Secreiary)

Professor M } O'Hara (Chawman)

M1 P Ackers
Professor G Eglinion
Professor 1G Gass
Mr H t'sh CBE

Mr F G Larminie
DrMF Ridd

Professor M Brooks
Professor A | Smith

DrC M Bnsiow

Dr Pibbotson
Prolessor j Nye
Professor R K O'Nions

Dr ] C Bowman CBL
Professor ] C Bnden
Mr G Lumsden

Dr ASLaughton

br CW M Swiihinbark

Mr ] RV Brooks{DEn)
Mr T Pike (ODA)

M: G L Miward (DTD
M: W GRPhllips (DOD)

Mr P Ackers(Chairman)
Professor R jBerry

Dr K A Browning FRS

Professor G Fghnton FRS
MrHFEishCBE

Prefesscr 15 Gray

Professor ) H Simpson
Prcfessor B A'thnish FRS
Prefessor R W Wilson CBLL 'RS

Professor ] A Beardmore
Professor K ] Gregcry

M: DE Lennard
Sir Alan Muir Wood FRS
Professor £ Naylor

DrBL Bayne

DrjC Bewman CBE
DrCBCowey
Prcfessor R1Carne
Professcr ) Denton
Dt ] Harwood

Dt A S Laughton
DrRMLaws

Dr 1D Woods

Dr D Rodda (DOF)

Dr P]Saurders(DOLY

Mr ] N Marsheld (DEn)

Mr A't A Wnde (DTN

Mr DG Smth{(MATE
Professcr A Presion (MAFH)
Dr A D Hawkins(DAPS)
MrMHA Sk (MOD}

M AGchns:
DrjHeap{FCO)

Sir CngpinTickell KCVO(ODA)
D: DL Langslow (NCC)

Terrestrial and Freshwater
Sciences Committee
Council Members

Granis Comunitiee Chairmen

Independent Members

Semor NERC Siaff

Assessors

D:r M G Schutez(Secretary)

University Affairs
Committee

Assessors

Aquatic Life Sciences Grants
Committee

Professor | A Bearcimore
(Cha:rman)

Dr ] W Banks

DrGACodd

D: A Duncan

Professor G W Gooday
Prefessor | L Harwood
D: R HHughes

D1 A Jamiescn
Dr]GJores

Dr CRKennedy

Dr; Lawrence

Dr 8 Mcss

Proleasor T A Noron
Professor WT W Polis
DrRM Wanw:.ck
Professcr W Weeser

L1 ] Poiglase Secretary;

Professor R ] Berry (Chairrnan)
Lotrd Cranbrook

Projessor R M Comack

Mt H Fish CBE

Professor B A Thrush t'RS
Professor R Whinenbury

Professor J A Beardmore
Professor BC Clarke
Professor X | Greqgory

Mr D Hammerion
D1 C L Gibson
Professor j ARaven
Mr ] Hennessey

D1 jC Bowman CBE
DrPBH Tinker

Dr ]S G McCulloch
DrRTClarke

D1 ] King MAFY

D: R Bracley (F'C)

Mr | C Peiers(DOE)

M1 R Wilson{ODA)

M1 R C Steele (NCC)

Dr TW Hegany (land use) o:

Dr A D Hawkins{fiskenes)(DAFS)
Mr D Rodda

Professor | H Sirpson (Chairman)
Professor ] A Beardmore
D1 i C Bowman
P:olessor M Brocks
Professor RC Clarke
P:refessor ]S Gray
Professor K] Gregory
Professor M ] Hamlin
Professer M [ Manning
D) AMcGimnety
Professor M ] O'Eata

Dr M FRigd

Professor A ) Smith
Professor ® Whitteroury

Mt A M A Powell:CVCP)
Mr SRew (NAB)
Mr L3 Webb{UGC)

University College ol Swansca

Thames Watcr Authorty
Un:versity of Durdee

Royal Holloway and Bedford New
College

Uriversiiy of Aberdeen
Urivers:iy College, Cardiff
Unmivers:iy College. Bangoar
MALY Lowesiofh

BA. Windermere

University ol Lxeler

ICE Brixham

Univers:ty of Cast Angla
Uruversity of Liverpool
Umniversity of Lancesie:

IMER Plymouth

Inse iy Zeologie der Universias
nnsbruck




Aquatic and Rtmospheric
Physical Sciences
Grants Committee

Professor K] Gregory
(Crairman)
DrRCrester

1)r M 3Colling
CrRACox

D RE Harwood
[): A lhagwionh
D: PFlLiacen
Profossor PS5 Ly
or ) G Leckweed
D:EMMoarrs

D 7 Pclard

Dr!S Robxnson
M:R]Sargent

Mr ) Sicwell

D:PW White
Professor B 5 Wlletis
I EGYoungs

D: A Themas(Secrotary)

Terrestrial Life Sciences
Grants Committee
Prolesscr BC Clarke
(Chairman)

Preiessor RM Ande:son TRS
Proiessor D F Bruemg

D: ASCooke

Profassor RM M Crawiord
D: D Gaode

D: | Grace

Z1 PGrubts

D G Hewnt

D: AW B ohastan

I): Alarce

Professor ] H Lawton

Mr A Newstein

Professo: T W Parsons
Proiassor G111 Pugh
Professct P Racey

1 M H Ursworth

Mr DA Brown (Sccretary)

Geological Sciences
Training Awards
Committee

Prefesser M Brooks
(Chairman)

DrDEC Brigygs
Prcfessor A S Goudie
D1 N Hamlion

D: B Harte

D1 C P Eawkesworth

D: M Leeder

D1 R Macdonald
Professer D P MoKenze
21 CJMornssey
Prolessor | W Murray
Prolessor DG Prce

31 BW Sellwood

Dr N Scper

Dr ] Townshend

Dr D] Vaughan
Prefesscr G Westbroox
Prelesser M Worthingion

University of Southiimpicr

University el Liveryocl
Unversity Colicge Swansea
ALRY Harwell

University ¢f Edintiurgh
UMIST

Univaersity of Cambndge
University of East Angla
Universiiy cf Leeds

[rstite of Hydrology
[rsttie of Oceznographic
Sciences

University of Southampter.
Fenit River Purihcaton Boarg
Binmie and Panners
Meteorologica: Office
Unversity of Azerdecn
Rotharmsied

Un:versity of Nesiimgham

Impenal Cellege
Universuy of Hamurg
NCC

Universuy ef ST Andrews
Creaier Loanden Ecclogy Une:
Usiversity ef Edinburgh
University cof Ca:rbndge
Unversiiy of East Angla
JohnlnaneslInstiae

RSPB

Universiy of York
Forestry Comrmussicn
Un:versity of Aberdeen
Fortsmouth Pelyechnic
Uaversity of Aberdeern
ITE

University Colege. Card.ll

Un:versity of Brisiol
Umversity of Oxiorc
Unwversity of Southampton
University of Ldinbargh
The Open Universiy
University of Leeds
University of Lancaster
University of Cambrdge
Riofinex North Lid
Liniversity of Exeter

Delfi Universiy
Unversiy of Reading
Un:versity of Shelf.eld
Un:versiiy of Reading
Un:versity of Aston
University ef Birmirgharm
Im;rer:al College. Loadon

Geological Sciences
Research Grants Committee
Prolesser A7 Smith {Chairman)

Professor C H Chamiran
D:rMdeFrenas

D: G Fraser

DrRW Galos

Dr N Harmlton

L1 W jKennedy

Dr A S Mackenze
Professor R W Nesh:t
Proiessor | Parsars
Professer |-P Pomer

Dr 2 GPurdy
Mr [ Xose
D1 R C Searle

DrR]SSparks

Dr W H Theakstcne

DI JR G Townshead

Dr METucxer

Professor G K Westbrook

Services and Facilities
Committee

M1 7 G Larmime OBE
(Chairman)

Prclesser 1 G Gass TRS
lord Crankrock
Prolessor R M Conrack
Dr K A Brownirg TRS
Proiessor R Wilson CBL RS
Mr H Fish CBE
Cr]C5cwman CBE
M:B]H:nde

Professor ] C Bricen
LrPB) Minker

D] Woods

Dr LM Skinner
MrH] Dcwar
Professor M Wells
Professot E H Brewn
Frelessor 1 King

Mr ] W Ramsier

Dr I'W Hegarty

Mr M H A St

Mt ] D Thomas

[Dr ] Spre:at

P:efessor D Q Bower
Professor | b Thornes
Professor D] Blundeil
Professor A N Hunier
Professor C 1D Curis

Roya. Holloway and Bedlnri New
Cclege

University of Cambndye
Lnpenal Cellege
University ¢f Cxlors

Briish Geolagica: Survey
Umivers:y of Southaminon
Univers:y ol Qxford

BP Petroleum Developmer:
Umvers:'y of Southamplorn:
Lriversiy of Acerdeer,
Instiut de Physigue du Glahe de
Pars

Lsso Explezauon

Birkceck College

Inshtute o Oceanograph:s
Sclences

Unwversity of Carbrndge
Unmversity of Manchestor
Umvers.iy of Reading
Urniversuy of Durham
Uraversity of Birmungharn

BEP Internaiona. Lid
The Cpena University

University of StARGrows
Mercorological Office
Univers:iy Cellege, Londor
Chairman cf Counci.

Secretary toCourncil

C.rector NSS

Cuector Fanth Sciences
Director Terrestnizl and
Freshwalor Scierces

Director Manne Scisnces

Head ofRVS

Head o NCS

Umuversity of iceds

Uruversity College. London
Departmer: of Mantune Siudes
Dhrecloraie of Nisheries Resedrch
MA:T

Depariment of Agniculere
Mimisiry of Defence
Departnent of Trade and industry
The University cf Dindee
University ¢f London

Universiy el Bristol

Univers:iv ol Loadon

Un:versiiy of Shefheld



Appendix 4

Research Grants .
& . & &
I 2 (‘& 3 Py &
Numbe: of Research Grants and & & &L ¥ g, & & @
Specia! Topic Grants current & cgf’ g}\ & & S & é’? @Q & §
and sum of payments made z;t-e? § é}q’ € F gc.q? o § \}q’ &
during financial year " ey \'}Q’ P :5? o REY \‘}Q' ¥y &
1April 1985 - 31 March 1586 .0 £& ¢ §° F G N & & ¢ ﬁ' 5 U
N ‘ 5 & N ‘ @
& %&g \-6\’ & &"? r\éb g g* ’V%g 3 d’s} &‘5 ‘\éb‘?%\
Research Grants h A o > > v N
Grant Holders Universities £ Polytechnics
Aberdeen 5 1 175,543 Huddersfield 1 1,110
Aston -2 - 6,127 Lanchester ' 8.445
Baih l - ! 25,220 Leicester 1 14,633
Belfast -3 - - 28,664 Liverpool - - 3.425
Birrmingham 2 1 4 2 36,420 Plymouth 2 2 10,645
Brisiol 4 S 3 5 175,586 Ponsmouih - 3 - 12,664
Cambridge Il - 3 8 705281 Preston - 2 3.940
Pundee - 7 - - 56.208
Durham - - B 3 79263 Sub-total 5 8 - 3 s
East Anglia 4 - l 2 92.850
Edinburgh 6 1 6 9 204885 Others
Essex ] - 2 - 35.548 Cranfield Instituie of Technology 200
Excler 3 - 1 4 68.231 Game Conservancy 14,203
Glasgow - 6 4 6 229.630 London Middlesex Hospital 7.096
Henoi-Wali | - - 1.850 London Zoological Sociely 1 11,879
Hull 2 2 - 15.5580
Keele _ ° “ : 13313 Sub-total 1 1 2 33,378
Lancaster ] 3 - 2 72,214 Non Grant Holders
leeds vo- 7T 3 134493 Atomic Weapons Research
Leicester - 2 9 2 121,443 Establishment 9.343
Liverpool ; 2 8 1 44717
Londen Birkbeck College - - 1 12,112 Sub-total 9,343
Chelsea College - i - - 6,024
Goldsmiths' College _ 1 i _ 23.167 Total Research Grants 78 101 155 111 4,262,857
Imperial College 3 ! 8 4 173.769
King's College -2 2 1 29688 (;‘V
Queen Mary College 3 - 25.889 NS
KoyalHolloway and Bedford 0@ [}
Nev: College 2 1 - kN s &
Umversity College 1 - 5 54,366 - ;\\0('\ A G
Lougaboroug? 12 - 27534 $ gf’ AN
Marchester 3 - 8 60,121 \,.go* IS S
Manchester [nsutuse of . ) S
Science & Technology 5 - - - 48,529 Special Topic Grants
Newcastle - 6 4 93,679
Notti:gham 1Y 2 2 45607 &
Open - - 1 - 65.284 Aberdeen 2 25,455
Oxford 6 8 5 154016 Burrmingham 2 45365
Reading 3 1 | 3 71519 Bnistol 1 8.020
Sheffield e | 2 41.037 Cambridge 3 50.319
Southampion 5 5 1 3 72.468 Darungton Trus: 1 2122
St Andrews - 6 1 | 74,531 Dundee 2 24681
Surling 2 1 - 2 52.696 Durham 1 g.111
Sirathclyde | 1 - } 20312 East Angha’ 1 14.963
SURRC - - 3 - 187420 Essex 1 10,804
Sussex - | - - 1.948 Glasgow 1 13,957
Universuy of Wales Aberysiwyth - 2 2 2 30.224 Royal Boianic Gardens 2 13,574
Bangor 2 8 2 2 106342 London Birkbeck College 1 5,661
Cardiff 1 3 5 5 147512 Liverpool 2 24,425
Swansea 2 1 - l 107.169 Notiingham 2 2935
insntute of Science & QOpen 2 18,098
Technology 2 | 20.369 Oxford 3 30,741
Warwick 1 - 8,693 Reading 1 14,091
York - - 2 33.563 Southampion 4 23,430
UCNW 4 31,392
B Sub-total 72 9% 154 106 4,165,224 UMIST | 27553
*Total Special Topic Grants 37 371,838
Grand Total of Expenditare 4,634,695
Research Grants and
Special Topics

* FOOTNOTE: Total Snecial Top:c fund:ng for 198585 = £596 000 Otzer
funcing for Special Topics s £448,0001n Uriversinies classfied under
“Centrally Funded Projecis” (see Apperd:x 8 and £76,000 in Insutuies ard
Assoc:ations




Appendix 5

Research Studentships

§
ks .
3 F &
RAwarded 1 October 1385 & RS
Tenure three years &

University/Polytechnic

Aberdeen
Aslon
Belfast
Birmirgham
Bris:o.
Brune:
Carmbridge
Dundee
Durham
East Angla
Edinburgh
Essex
Exeter
Glasgow
Hull
Keele
Keni -
Lancaster 2 o

1

1

1 BN

IO I —

—— 1 DU B
D | o e e = WD DD — |

— DD — |

Leeds
Leicester
Liverpool
Liverpoaol Polyiechnic
London Birkbeck College
Goldsmuhs' College
Linperial College
King s College (KQC)
Losrden School of Econcmics
Queen Mary College
Royal Hoiloway & Bedford
New College
UMBS Millpont -
Universiy College
Manchester
Manches:er Instiiuie of
Science & Technology
Newcasile
Notitngham
Open
Oxford
Portsmouth Palytechnic
Plymouth Polytechnic
Reading
St Andrews
Sheffield
Southampton
Surling
Strathclyde
Sunderland Polytechnc
Sussex

1
Oy —
| = | b= ot e et o e DO DD L) = I o— )

—_— 0 e R —
K

oD N
Wl 1

I W e
o, |

—_——
—_——
=l =1 DD —0 ) N

—_— 1 — 1 )W

limwversity ¢ Wales
Aberysiwyth
Bangor 2 3
Carciff - 1
Swansea q
Instture of Science &
Technoclogy -
Warwick )
York - -

- =31 b
6O N N —

0O — —

Total 56 49 131 67




Appendix 6

Advanced Course Studentships

&
N3

&
Awarded 1 October 1985 & N
T g &&
Tenure one year RS

University /Polytechnic

Aberdeen -
Birmingham 13
Carmborne Schoo! of Mines -
Cranfietd Institute of Technology
Durham
Edinburgh
Hull
leeds
Lewcesier
Liverpool |
London Imperiai College 5 -
King's College (KQC) - 4
Queen Mary College - -
Umversity College 5
Wye College
Napier College
Newcastle Upon Tyne
Oxiord
Plymouth Polytechnic
Reading
Sheifield
Southamplon
Surling

I =t

[ —
P oM D o s O bW

- A ERT- S W
1w 0
w1 =D

W

University of Wales
Aberystwyth
Bangor
Insutute of Science &
Technology - 5 - -

Gy b

Total 49 22 14 R

fnadditon. 5awards were made to the Remote Sensing
Course joinily run by Umversity College and Impenal
College




Appendix 7

Research Fellowships

Research Fellowships awarded 1985

Tenure iwo years
e\‘
¥
éb \\-‘? &0
Aquatic and MR Dawson JCW Aberysiwyth Thedevelopmentofriiflesand
Atmospheric karsingravel becded nivers.
Physical Sciences
Aquatic Life Sciences SRLBol: Southampion Unwversity Envircnmental efiecison
behaviour and osmore-
regulaton in selected
amphipods
SMorns  Calgary University Amirvesutgaucaclite
ecophysiological sigmiicance of
modulators of haernocyanin
oxygen affinuiy.
Geological Sciences PDoyle  British Museum(Nartural Hisiory} Palaecbiogeography ofthe
Mesozoic Belemnods

SMWickham  Cambndge Muid transponin the Continental
shell.

D]WCooper Leicesier Sedimentoloqgy of the northern
contirental margin of the Incian
platen Ladakn-Zarsker,
H:nalayas.

PMTrayner UC Cardiff Three dunensiwonal volume
balancing and iis application i
the geomeiry of [auits.
Terrestrial Life Sciences jLBMaller  Umiversiiy College, London Narural selection for warning
colouration in hybnd zonesof
Hehcomushuterles
DPWhitlheld Cambndge Umversity Polyandry and mate desert.onin

Red-Necked Phalarope.




Appendix 8

Account for the year

Account for the year ended 31 March 1386

1984/85 Receipts 1985786 1984785 Payments 1985786
£ £ £ £
Administration
65,303.000 Parliamentry Grant-in-Aid 67.680,000 1.859,372 Salariesand Wages 2.009,145
1,026,443 Recurrent Expenses 1,242,205
Commissioned Research from
Government Departments Central Expenses
2,332.545 Depanment of Trade and Industry 2,215,401 3,630,923 Superannuation 5,215,578
8.253.442 Department of Energy 7.788.192 99,845 Training 93,714
4,910.163 Depanment of the Environment 3,061,651 70.560 Advertising -7
2.142,900 Ministry of Agniculture, Fishenes & 2.187.646 46,348 Other Expenses 65,339
Food
215,283 Nature Conservancy Council 364.078 Component Institutes of the Council
2.688.936 QOverseas Development Adrmimsiranon 3,925,798 30.945.973 Salanesand Wages 30,587,259
385,142 Others 463,680 29,221,609 Recurrent Expenses 29.270.531
4,470,191 Capital Equipment 6,692,612
625,956 European Communities 950.009 5.089.143 New Bullding and Research Vessels 5.503.947
J.382.763 Fees and charges to outside bodies 4,821,639 Grant-Aided Laboratories and Units
: 3.837.072 Salanesand Wages 4,043,785
2.872.004 Miscellaneous Receipts 4255977 1.415.517 Recurrent Expenses 1.494 587
- - - 234,927 Capual Equipmeri 281,429
93.132.154 Total Receipts §9.924.07]** 9,458 New Bullding and Research Vessels 52,658
303,889 Balance brought forward 1 April 462.350 4,199,167 Grants for Research in Universitiesetc 4,634, 695
93,436,083 100,386,421 Postgraduate Training Awards &
—— 5.714.461 Fellowships etc 6.021.404
* Includes £325.000 capital receipt (Sale of Taunton site). A
** Includes £447.600 relating to Association local receipis ].'098'72 Other Expenditure on Research —2'940'380
F) Re[s;io.:'.mb:b-.‘l{ for Adverusing costs has beentrarslerred tothe 92.973.723 Total Expenditure 100,149,274
nsiiutes/ Associatons. 462350  Balance carried forward 31 March 231041

93,436,083

100,385,421




Appendix 9

Summary of Payment

Summary of Payments and Receipts for year ended 31 March 1986

General Capital Cormmissionedd Ordinary Net
Expenses Fxpenses Receivis Receists Total
£ £ £ £ £
Component Institutes
Briish Geo.ogical Survey 22.225.269 2.405,437 17.5.0.382 353 233 5.189.085
- Instiwie of Oceanographuc Sciences 8.621.250 195.068 4.7.7.635 423137 2,275,542
[nstituie for Marnne Environmenital Research 1,751.832 229.888 752,811 11.079 1.218.030
[nstituie of Marine Biochemistry 564.856 36,182 164,700 6.662 429.676
[nsutu'e of Hydrology 2.745.283 143 283 1.680.643 31 827 1 179.596
[nstiuie of Terrestnal Ecology 5.351..33 4G6.607 1.385,932 146 488 4 390 244
instizuie of Virology 1,058,397 24.290 17,843 131.773 G43.071
Brinsh Aniarcuc Survey 9,820,325 2.872.536 - 444,964 12,247,897
Sea Mammal Research Uni: 412581 3.362 207,505 6.480 201.957
NERC Scien:ufic Services 4,240.195 3.667.047 - 85.910 7.821.336
54,809,147 10,663,700 26,372,254 1,603,655 31,496,938
Grant-Rided Laboratories and Units
Marine Biglcgical Associaion 1,7'5338 64.04S 338,286 69,4563 134 628
Scoitish Marine Biolog.ca. Association 1,651,561 127.252 476,026 44 449 1,255,638
Freshwater Biclogical Association 2,171,153 142.786 598,528 140,503 1,374,908
5,538,372 334,087 1,415,840 284,445 4,172,174
Headquarters and Other Expenditure
Headquarters 3.251,351 - 1,235,830 2.015.521
Rescarch Cranis 3.960.952 673,733 - 4.634.695
Traimng Awards and Fellowsh:ps 6021469 - - 6.021.409
Headquarters Directed Units
Rescarch Vessel Services 5,048,643 1,532,859 176.289 6,405,213
Qutside Research
Centrally Funded Projects 200.891 800.831
Iniernational Phase of Ocean Drilling 1,840,493 - 1,840,493
Unuitof Comparauve Plant Ecology - Sheffield 257,766 41,230 - 298,996
Other Centrally Administered Items
Re ocancr Cos's 63 335 55,339
Superannuation 5,215,578 955.758 4,256,820
Training 93.714 93,714
5,374,631 - - 955,758 4,418,873

Grand Total 86,903,665 13,245,609 217,788,094 4,255,911 68,105,203




Appendix 10
Main Field Budget 1985/86

The NERC Main Neld Budgei shown in the follovnng
tables conveysthe main features of the NERC scieniific
programme classified inio subdivisions of the five major
divisions of the Eanh, Seas, Inland Waiers, Terresirial
Environmeni and Aimospherc.

The criteria used todefine a Main Neld are primarily
scienific, bui also1ake inlo account operational and other
practical considerations. Within a single Main Field the
research nearly always coversa range of scientific
cisciplines. which refiects the fact that the Main Fields
condense whatin realiy are many thousand individual
rescarch projecis in progress at 14 instiiutes and most
unmversilies. There1sinevitably a good deal of subjective
jucdgemeni in deciding where io draw the boundaries
berwcen Main Fields. In many cases what isbeing
idenafied 1sbetter described asa ‘centre of gravily of a
field of scienunfic activiy whichintergrades at its
perniphery with several adjacent fields

Sincethisisalso an expenditure budgei for a parnticular
financial year :he whole of the NFRC expendituse for that
year. including support of research and tra:mng at
universiies and commissioned research, is allocated to
one or oiher of the Main Fields. Overheads, such as
expencilure onceniral admin:strative funcions at
insiizutes and Council Headquarners, are assigned pro-
rata. Running costs of large facihties such as research
vessels are assigned in proporiuonto how they have been
deployed over the vanous Main Fields. Major capual
expendiiure inthe year in question, eg on bulldings, i1s
also assigned according 1o ther apticipaied use

[n1he Table which {ollows, tolal cxpendiiure 1s show:.,
net of incidental receipts, with the commissioned
1esearch shown separately. This may diifer from the
actual spend on comm:ssioned research projeclsn
1985/86(see Appendix 11)due toadjusiments in respect
of opening and closing balances, and meihods of
furcing.
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The Solid Earth £x £k %
| Geologncal survey of UK landmassand 1713 2687 80
assoclated studiesincluding deep
geology
2 Geological surveys and associated 5489 3570
sludies on overseas land masses,
including geomorphology and
guaiernary studies overseas (sohd
geology and hydrogeology)
3 Structure and composinonof the NW 1,150 6568 15
European continenial shelf and margin
4 Mneralsresources and reconnaissance 3.047 2.488 32
in UK and world mineral data
compilaiions
5 Geochemical researchexcluding 1.413 87 1
support
6 Mineralogy and petrology 74 12 0!
7 Geophysics. excluding support surveys 3.458 720 36
8 Engineerning geology 128 14 01
9 Manne geology and geophysics (other 5217 2,145 54
than NW European sheilf and margin}
10 Palaeoniological and 415 |77 Gé
palaecenvironmental research
11 Hydiogeology 1,845 1.358 1§
12 Gizciology i.880 20
13 Extra-terresinal studies 18 -
1 Infcrmation i.352 1) 1.6
15 Remote sensing 134 0t
18 Computing 40 0!
17 Major caputal 2.993 31
18 Research granis/iraining awards/ 4.263 45
Fellowships
Total 46,839 19,982 48.8
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The Seas £ £k % The Terrestrial Environment £k £k Y%

1 Cceancirculaton and flud mechanics 3.138 1,155 32 1 Venebraies 2.074 238 22
Tides and surges 1815 459 17 2 Inverebrates 1.295 0l 13
Marine chemistry 1,155 268 1.2 3 Plans 2332 403 21

4 Sedlmemology (ncluding 289 71 03 4 Microorganismsand microboloGy 1.379 39 1.4
e ¥d - A
sedimentanon; 5 Sol 1405 381 .5

f v T Tr|r y ‘2 i

5 Iniormatonservices(marine) Tt 36 0.1 6 Habuais 929 106 L0
Scienufic services and methods 638 0.1 7 Scienniic services, methods and 534 9 £
(mannae) . a

slormation
N st - eyt i 3
Stedies eideep ocean ecosysiems 3,159 530 35 Major capial 408 04
' .
Stucies of shelf sea ecosysiems 1.793 &2 te Research grants/training awards/ 2.664 28
Siudies of coasta! waiersand estuarnne ..388 324 14 Fellowships i
ecosystems Total 13,025 1,278 13.6

10 Experimental studies of environmental 810 146 08 —
and ecolegical processes The Atmosphere ik Fu %

11 Funcional and behavioura. responses of 1.5342 00 1.5 1 Dynamica: meieoroiogy and
marine grganismsto their environment clinalology 1.057 25 1.1

12 Polluiants inthe marine environment gig 244 10 2 Physical meteorology 703 25 07

.3 Studies related ro culture of bivalves 459 135 €5 3 Ilonosphere and magrelosphere 1.842 20
and fish 4 Major capual 374 04

14 Marinc mammals. 920 207 10 5 Researchgraris/training awards/ 426 0.4

1§ Bas.c b:ology ¢l nar.ne organisms 833 20 0% Felicwships

16 Major capual 1.013 1] Total 4,402 S0 46

17 Researchgrants/training swards/ 1918 20 .

Fellovw:ships Grand Total 95,893 27,788 100.0
Total 22,266 4,138 232
Inland Waters £k ik Y

. Hydrology - sysiemssiucies 959 RN 1.0

2 Hydrology - process studies 1,516 385 16

3 Hydrology - apphed studies 1.23. 758 13

4 Hydrology - service activiiies 579 132 0.6

5 Rivers, canals, sireamseic 1.074 368 1.1

6 Lakes, ponds. reservoirs eic 1703 143 18

7 Basic hiotegy {non-habiiat oniemated) 579 I 086

8 Scienitiic services, methodsand 256 5 03
informancn

9 Major capiial 7 0.1

10 Rescarch grants/training awards/ 1.385 b4

Fellowships
Total 9,361 2,40 9.8




Appendix 11

Source of Funds for Commissioned Research

Source of Funds for Commissioned
Researchin 1935/86
(Aciual Spend: Full Economic Cost)

A deiailed breakdown of expendiiure on commis-
sioned researchisdisplayed in the followang tables.
These itemise the spend on commissions funded by the
original cusiomer departiments and by other customers
in both the public and private sectors. These
expenditure figures represen; acieal chargesio
customersand noi necessarily amounis received in the
financial year in question, which are shown in
Appendices Band 10; for example, due to financtal
year varialions, actual receipis fromthe FEuropean
Communinies(Table G below)in 1985785 were £960k.

The information is provisional. dependeni in some
cases on coniinuing discussions with cusiomers, and is
presented in the following order:

Total Funds £k
Table A DeparntimemolTrade and Industry  2.224 4
TableB  Departmen ol Energy 78166
TableC  Depanmen of Environment 5.064.5
Tabte >  Mwnistry of Agnculiure, Fisheries 2,262 3
and Food
TableE  Naiure Conservancy Council 3562
TableF  QOverseas Developme:
Adrministration 3.8615
Table G European Communiies 829.7
TableH  Other organisanons 5.266.5
Grand Total 27,751.9
Table A: Research Commissioned Actual Expenditure £k
by Department of Trade and )
Industry - 1985/86 Corrirrussion Instmute  Customer NERC Other Total
Share Share Sources
Geologica! land survey of Gt Brntain BGS 23715 2374 4745
Rey.onal geochernicai recornaissance BGS 644 6 - 644 6
Mineral intelhigerce. stalistics and
CCONOINICS BGS 458.6 458.6
Fiscalincenuves BGS 49.0 490
Mineral reconnaissance prograinme BGS 473.0 4730
Strategic minerals BGS 1940 1940
Cxploration critena for buried mineral
depesiis based on new melallogenic medels HGS 62 2 622
Geochemical recogmuon of hidden graniies
and associated iungsten rmneralisation BGS 220 220
Sub-total 2,180.9
Theeliecis ol lorng et presarvauoa on the
viability and stabilty of micro orgarisms ITE 435 435 87.0
Sub-total 435

Total 2,224.4




Table B: Research Commissioned
by Department of Energy - 1985/86

Acwal Experdiuze £x

Commussion Instwe  Customer NERC Orher Toial
Share Share Soutces
Ofishore geology (mam programme) BGS 5.100 0 893 6 5650 7,564.5
Geothermma. energy: Larne borehole BGS 13 - - 13
Geoihermal backgrecund Hotdry rocx
programme BGS 562 ¢ 862 G
Geothermal background: Low enthalpy
programme BGS 2233 223.3
Deep source gases and hydrocarbons within
the UK ¢rust BGS 288 335 62 2
Seismic momtorng inSW Erngland - Phase il BGS 7.4 - itq
Sub-total 1,081.7
Coninenial Margins 105 240 240
Wave clmate studies 10S 1511 1511
Advice o the Depanmen: 105 100 10.0
Guidance Notes 108 450 45.0
Investigauon of near surface current profiles 105 840 84.0
Dizeci.onal wave measurements:n the
Scuhern North Sea 108 592 562
Wave clirmaic ineasurements around the UK
(ship borne wave recorder measurements) 108 6.4 485 8l C
Wave measurements for staustical research
west of ihe Scilly isles 108 230 1.4 24 4
Analysis of residual currents in deeper
waiers north and west of Scotland 10§ 10.0 100
Non-UKOQA data banking 108 224 22 4
Sub-total 515.1
Near surface currert measurements SMBA 158.8 03 193.1
Residual curreni slatisiics SMBA 150 - 15.0
Sub-total 213.8
Total 1,816.6
Table C: Research Commigsioned Actual Expendnure £k
by Department of the Environment - I )
1985/86 Commission instirmte  Customer NERC Cther Total
Share Share Sources
Geolog:cal plar.ming fer development/Land
use/Resource planning BGS 1816 250 4 14423
Hydrogeclogy :n Scotland - Phase (] BGS 385 - 389
Trace element concentrabionsin British
aquifers BGS 716 - 716
Nitrate pollunon in groundwater BGS 547 413 106 0
Sudy of hmestone workingsinthe West
Mid'ands BGS 879 187 4
Behaviour of wasiesin landfil siies BGS 1i9.8 - 1198
Racicacive waste research BGS 474.@ 17 708 5534
Sub-total 2,148.9
Regional and sie specific invesngation of
biological processes al the Great Meteor
Eastlocanon 105 1218 825 204 3
Site character:saton studies 108 Ji24 85 3809
Stuches of :arge and local scale advecuon
and dispers.on relevant o Great Meleor
Zastlocation 105 1195 809 2105
Siudies of sediment movemeni n the Irish
Sea 105 14§ 119
Diflusion of natural radionuchides in
sediments 108 112 26 138
Developmen: of insirumentaion for use with .
low frequency penetrator transponder 108 194 2.1 213
Sie assessment stucles 108 788 C 47§ 8369
Parucuiate materinthe waler columnin
relation tothe disposal of RAW 10S 474 04 478

Sub-total




Actual Expenditure £k

Commuission Insttuie  Customer NERC Cther Toial
Share Share Sources
Environmental quality in estuanes -an
imicgrated study IMER 158.1 100 168.1
Fsiuanne chemisiry of metals IMER 821 617 888
The origin, composition & chsinbution of ‘Hot
parucles’ derived from the nuclear industry
and dispersed in the environment iIMER 415 3.1 44.6
Evaluation of techmques for detecting
pollution effects on benthic cornmunites IMER 8.2 0.8 N
Esiuanne sedimeni bioiurbation metal
disinibunion iIMER 364 2.8 39.2
Sub-total 326.3
Eifecisofl upland afiorestauon on water
resources IH 280 107.7 385 174 2
Cifecisof upland use on water quahiy IH 242 44| 93 716
Pesuc:de pollution tn catchments [H 228 89 - 315
North Sca Waicer balance H 6.0 1.0 70
KResidual flows H 15 55 10.0
Vydrological analysis representative basins IH 34.3 2889 63.2
Regonal flood and siorm hazard over
reservoired caichments IH 34.5 el 536.6
[:nproved methods of reservorr flood
esumation 1H 27 27
Sub-total 156.8
Chemicalsin the terresinial environment ITE 600 i3 61 5
Effects of acidic deposition on planis and so1l ITE 1735 186.9 3504
Sheepgraznng studies ITE 140 73 21.3
Distribiziior and Dynarmics of radonuchides
inthe lerrestnal eavironment ITE. 50 5.0
Eifecis of afforestanon and land
managemenxntof acidiiy in Scatchment areas
in Wales ITE 15.1 266 4117
Effec: of alttude and occult precipitation or:
acid deposition at Great Dun Fell, Cumbna ITE 650 08 668
tlfects of zod rawn on fresh walet
ccosystems in North West England ITE 102 26.1 363
Upland management and waier quaiity -
Phase Il ITE 178 2112 2382
. Wash birds and :nvertebrates ITE 50.0 126 62.5
Monitonrg cf nitrogen oxides and ozore in
Scoiland and analysis of past UK cata ITE 2217 33 28.0
Radionuchide concentrations i hird tissues,
their loods anc feeding areas near
Ravenglass ITE 186 5.1 23.7
Sub-total 522.9
Eifecis of low regime on recruitment of
salmomd lish - Phase [l FBA 200 341 435 976
Upland management and water quality -
Phasc Il FBA 251 190 45.1
Autornauic idenuficahon and enumeration of
algae FBA 10 155 - 223
Analysis of natural niver communities FBA 837 67.2 24 3 i75.2
Nitrates it surfece water, inputs ard
seasonality FBA 315 2.2 337
Acid:icauonof lakesand reservors. Diaiom
stucies -Cumbna FBA 36.8 382 750
Nitrales - Loss processesin raw water FBA 163 58 221
Validauon of Biotic Score FBA 358 - 358
Sub-total 258.2
FPerilurocarbon tracersf{or manne studies MBA 500 50.0
Efiecisof heavy meiais on estuanne benih:c
Organisms MBA 704 269 426 140 8
Sur{ace complexation model todetermine
Kd valies MBA 353 353
Sub-total 155.7




xvii

Table D: Research Commissioned Actual Expendiure £x
by Ministry of Agriculture, Fisheries -
and Food - 1985/86 Commission Insutite Customer NLERC Orher Towal
Share Share Sources
Movement of matenal on the seabed under
the combrned action of waves and tides -
Phasell 105 277 277
Wave currentiteraction 108 €35 605
Modernisation of c.ass A tide gauge network
and the modermsaton of STW's 08 253G 259
?D numencal modelsof the seas arcund
Brizain 105 316 1316
Statsucal predicior of exirene sealevels [08 483 483
Trends:nmican sealevels 10s 131 13.1
Data bankirg for Class A network [0S 577 57.2
Class A ude gauge networx 0S 1356 135.6
[mprovements of tdal prediction for flood
prolecticn 105 55.3 563
Efiectscf wave setup ICS 750 730
Probahiity of extreme waves and scalevels
ofishore 1GS 85 N3
H:gh wave stud.es 1G5 T2 72
Qceancircw.aton modelling ICS i6.8 165
Sub-total 692.7
CPR programme IMER 2413 4883 1296
Sub-total 241.3
Planxten productionia the Western Frglish
Channei MBA 1331 2805 4136
Sub-total 133.1
Nuintional requirements and feecing
behaviour of fish IMB 1351 766 201t
Baraltraction and acceptance 1h :ong ..oig IMB 32 - 33
Relatonships between hipdsar:
phyteplanxien. zeoplankton and hernng
.arvae IMB ?6.3 26 3
Sub-total 164.7
The prhysio.2gy of stress responsesin
‘reshwater fish FBA 380 417 %7
Salmomd/coarse fishinteract.onsinchalk
sircams FBA 489 486
Effecis of low reygime or: salmomd
recruament F3A 218 g4l 417 976
Sub-total 105.7
Fish hiology SMBA 291 1825 2017
Hydrography oithe NW Approaches SMBA 1019 17 1035
Phytoplazkton iz relatons to manciliure SMBA 187 23 210
Orgarnic cegradaion SMBA 60 6 2917 354 3
Sub-total 216.3
Weland review IH 238
Disinbuied caichment models IH 853
Farecasuny MNood Foows IH 605
Archive of rainia:l and run olf daia IH 892
Flood hydrograps est:manon precedures IH 587
Effects ol urbamsanon or caichmnert
hydrology IH 220
Effecisof amiicial dra:inage or. catchment
hydroiogy [H — 3514 2t 4
Catchmeni response and the {lood
frecquency corve I 67
Review flood studies stat:shical procedures [H 143.7
Risk-based cniterafer cconoruc analysis of
flood preieclion Works [= 63
Hydroiogeal behaviour of flai agnecliural
caicrments [= 417
Leaching of nerates [H 60
Sub-total 551.4




Aciual Expendiiure £k

Commission Institure Customer NERC Other Total
Share Share Sources
Sheepgrazing siudies ITE 200 0.4 204
Sub-total 20.0
Whale research SMRU 64.5 83.1 1286
Sealresearch SMRU 728 2229 295.7
Sab-total 137.3
Total 2,262.5
Table E: Research Commissioned Actual Expenditure £k
by Nature Conservancy Council - _
1985/86 Commussion Insttute Customer NERC Other Toial
Share Share Sources
BRC-recording of data ITE 613 1406 - 2019
Population ecology of bats ITE 97 531 528
Buiterfly monitoring scheme ITE 120 63.3 5.3
Birds of prey and pollutants ITE 51.0 198 100.8
Creating atiraciive grasslands ITE 300 305 60.9
Irnpact of land drainage on wildlife ITE 307 16.6 473
Ecological of woodland frinilary ITE 16.0 14.4 304
Acidification effects on freshwater planis
and invenebraies ITE 12.0 - 120
Ffiecis of luonide onlichens ITE 200 1075 12158
Sand dune grazing ITE 200 10.5 305
Butterflies managemeni in woodlands ITE 305 88 393
Elfects of nirogen on species diversiy ITE 4.2 014 46
Changesirlowland grassland ITE 50 - - 50
Loch Leven phosphorousloading ITE 115 3§ 187 341
Sub-total 313.9
Assessment of the nutrient status and
associated alyae productvity of Malham
Tarn FBA 280 28.0
Sub-total 28.0
Advice and services IH 14.3 143
Sab-total 14.3
Total 356.2
Table F: Research Commissioned Actual Expend::ure £k
by Overseas Development :
Administration - 1985/86 Commission Institwe  Customer NERC Orther Total
Share Share Sources
Mineral/geological/hydrogeoclogical
surveys BGS 3.507.0 - 3.507.0
Hydrological surveys IH J54. 5 - 3545
Total 3,861.5

ArX




Table G: Research Commissioned
by European Communities — 1985/86

Actuat Expenditure £k

Commussion Institute  Customer NERC Orther Total
Share Share Sources
CREST progrumme BGS 3137 3102 - 6239
Groundwaiet nitrate pollunon BGS 413 - 64.7 1060
Vaniahons of ac:d depesition in grocndwater
I Briush geological environments BGS 58 98
Experimeal studies of the acic buffer
capacriesof Brinsh sollsand rocks BGS 6.3 126
RAW Phase Il
In-sita rucl.de nngrat.on stucies at a shailow
land bunal siie BGS 18 4 155
Cemeni grouis as borehole and shafl seals
for repositories in argillaceous rocks BGS 16 0 160
Coughing geachemical models based on
trermodynamicai equiibriurn with models of
solute transport BGS 09 11
The verucal hydrauhc conductivity ol rock
adjacenito s:ngle exploratory boreholes BGS 104 104
Invesngai.ons of the populations of
introduced and resident mcro-organismsin
deepreposiones BGS 50 0.7 57
Nawral loagerm (108 - 10*) elemental
migraton:nsa'uraled claysand secimerts B3GS 82 04 86
Co-operative projecis with Alornic Energy of
Canada Lid (AECL) inthe ficlds of hydrology
ard geochemstry BGS 33 33
Geotechnical \aboraiory modelingofa
repository for heatemitiing RAW BGS 86 5.0 45
Sub-total 441.9
Seasatscatierometer data inrelationto
enclosed, semi-enclosed seasand coastal
waters [0S 1.6 15
Sub-total 1.6
Therole o7 surfaces inthe trarsport of radio-
nuchdes inthe manre environment IMER 213 484 699
Sub-total 21.5
Sirategies for managing nitrates and heavy
metals inthe nver system [H 06 181 8.5 55.2
Predicting ihe effecis of acid rain on water
qualhty [H 220 38 255
Sub-total 52.6
West and Central Alncan Hardwoods ITE 1o 36 1456
Elfects of canop:es of differen: iree species
onchemistry ol thrcughial: and stemflow ITE 2l 6 07 623
Efiects of acid precipitation on {ish and other
trolainjreshwater in Scolland ITE 13.4 187 32.1
Atmosphere surface exchange of oxides of
nilrogen ozoneand ammonia ITE 189 186 3786
Acid mistand tree mjury ITE 285 285 5710
The faie and effect of pollutant leonde inthe
terrestnal ecosystem ITE 140 505 64 5
EC informat:on syster on the state of the
environmeni Biopes ITE 61C - 51.C
Acid deposinon ongroundwaier ITE 14 4 14.4 288
Efifecis of acidification of natural waters upon
ampn:ba ITE 65 16.9 234
Selecticn of coniler genolypes able io
produce high density wood whentreesare
growing rapidly ITE 112 16.8 280
Sub-total 200.5
Populaiion iology of the Mediicrranean
Monk Sealtn Greece SMRU 313 372 s
343

Sub-total




Actual Expenditure £k

Commission Institwie  Cusiomer NERC Other Toial
Share Share Sources
Survey of effect of imponant chemicals on
{freshwater environment{ECDIN) FBA 20.0 20.0
Bactenal production of mitrate in aquasic
systems FBA 327 327 65.4
Acidification problems of freshwater Al + 3
specification and trophic relationships FBA 451 180 271 0.2
Sub-total 97.8
Biological availability of heavy metals on
estuarine bethnic organisms MBA 436 26.9 704 140.9
Volaule organtc sulphur compounds MBA 5.9 - - 59
Sub-total 49.5
Total 899.7
Table H: Research Commissioned Aciual Expenditute £k
by Other Organisations - ) - - -
1985/86 Commuission Insmute Customer NERC Other Total
Share Share Sources
Welsh Office
Hydrogeological tnapping in Wales BGS i00 100
Admiralty Marine Technology
Establishment
Underwater explosion analysis BGS 18.3 18.3
DED
Nireland survey BGS 409.6 4056
Public bodies
Various commnissions BGS 5979 460 6139
Private sector
Various comrussions BGS 1,107 9 1,107 9
Sub-total 2,143.7
Ministry of Defence
Studies in the Upper Ocean IOS 29.1 291
Sea level predicnon at Barrow-in-Furness [0S 277 277
Ships of opportunity programme io collect
XBT observauons in the North Atlaniic 105 35 35
ERS Data Centre product support ieam I0S 29.8 29.8
United States Geological Survey
CLORIA operations 108§ 1.109.1 1.105.1
GLORIA construction 108 700.0 7000
Marcom Underwater Systems Ltd
Technology transfer 108 18.6 18.6
North West Water Authority
HF radar developmen: at Cumnbna I0S 128 12.8
EXXON
Storm surge curreni sumulaiton and wave
investigation 105 278 218
[nveshgation and simulaion of storm current
events 108 13.0 130
ESTEC
Study of ERS | radar alimeter data
Processing requireme:nts 108 18.0 180
UKOOQA
Daia bankig ICS 50 5.0
1,934.4

Sub-total
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Aciua: Expenciture £%
Commission Insntute Cuslomer NERC Other Total
Share Share Sources

Water Research Centre
Studies on sewage and sewage sludge

disposaliosea(l} IMER 2.9 10 439

Studies on sewage and sewage sludge
disposal 1o sea (2) IMER 151 C3 16.4

Ins:allanon of service unit, and rertaion
IMER premises IMER 294 294

Population simulaiion model for bivalvesin
coastal waters IMER 10.3 0.4 10.9
Modelling contamiran'sinthe North Sea IMER 85 0.7 92

SOTEAG

Environmental monuoring at Sullom Voe,
Shetland IMER 306 3086

Environmental Protection Agency
Mussel eggs asintegrators of chromosal
damage induced by environmental

mutagens IMER 36.7 36.7
Saub-total 174.7
Scottish Development Department
Base flow estimation in Scotland IH i.8 1.8
Thames Water Authority
Realtime drought inanagemen IH 179 1798
Welsh Office
Cffects of upland use on water guality 11 93 441 242 716
Royal Society
Surface water acidification programme IH 96.2 20.7 1169
Public bedies
Various comm:ssions IE 1.35 1138
Private sector
Various commissions IH 216.7 2167
Sub-total 455.4
MOD
Gruinard Island ITE 31 04 35
Welsh Office
Upland managementand waier quality ITE 92 21l e 17.8 238.2
Acid rainin Wales ITE 100 372 - 4712
Scottish Development Department
Loch Leven phosphorous toading ITE 70 39 23.2 3.1
Tayside Regional Council
Loch Leven phesphorous loading ITE 67 39 235 34.1
Department of Agriculture and Fisheries
for Scotland
Loch Leven phosphorous loading ITE o e 252 341
Foresuy Commission
Conservation survey project. Newhorough
Forest iTE 7.0 70
Countryside Commission
Assessment of amenity tree planing scheme ITE 320 32.0
Countryside implications of changes on the
common agncullure policy [ITE g2 G2z
Central Electricity Generaung Board
Fcological studies at Wininth Heath ITE 163 16.3
Ecological survey at Hinckley Point ITE 214 214
Public bodies
Varicus comrmissions ITE 4817 487
Pnivate sector
Various comrnissions ITE 52.2 62.2

Sub-total 231.8




Actual Expenditure £k

Commission instiute Customer NERC Oiher Toial
Share Share Sources
Welsh Office
Analysis of naiural river communities in GB FBA 93 67.2 98.7 175.2
Effects of low Regime on young stages of
salmonid fish FBA 9.2 A 54.3 97.6
Scottish Development Department
Analysis of natural iver communitiesin GB FBA i5.0 67.2 93.0 175.2
The Royal Society - surface waters
acidification programme
Measurement of phin freshwaters FBA 385 52 43.7
Chemical speciation of aluminiurn in natural
waters FBA 229 18 10.0 40.7
Trophic relationships and effects of acid
walers onsiream inveriebrates FBA 4.2 384 35.1 1
Analysis of sediments of selected lakes FBA 4.0 - - 40
Public bodies
Various commissions FBA 443 443
Private sector
Various commissions FBA 26.1 26.1
Sub-total 173.5
“UNEP
Sa:elhie observations on free-living seals SMRU 231 231
Sub-total 23.1
Public bodies
Varnous commissions SMBA 574 57.4
Pnivate sector
Various commissions SMBA 6.5 6.5
Sub-total 63.9
Total 5,266.5
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Appendix
Staff List

12

Headquarters Establishments Division Establishment Officer  Dr EBuiile
Swarcon  Polaris House Finance Division Fance Officer  DrK Aldred

§Jonh‘S:ax "“’eiFe Policy, Planning and Directier Dr) McGrnety

Swindon SN2 1EU External Affairs

Te.ephone G79340101

Tclox 444253 ENVRE S

Londer. 160 Great Portland Sireet Brussels Office .?:[;IC

Loncon WIN 6DT tn* -oor

o 01.636 7958 Ruedela Lo1§3-101

fclepnore O1- 1040 Brussels, Pos: Box 2

Chaurman  Mr H Fish CBE Belgium
Secretary to Councl  Dr jC BowmanCBE ‘Telephone 010 322 2305275
Tal 15
HeadquanersStaff 189 Pelex 21525 ENVREB
NERC Scientific Services Polanslouse Research VesselServices No ]l Dock

NorthSiar Avenue Barry
Swindon South Gla:no:gan
WilisSN2 IEU Telephone 0446 737451
Telephore 079340101 Head ofService  Dr LM Skinner

Director

Mr B| Hinde

Staff 198
Ships' crews 104

The NERC Scientific Services (NSS) provides ceniral

scientfic and technical services in suppor: 0! the Council's
research activines The three unils descr:bed below come
with NSS

NERC Computing Service

Holbrock House

Siatior Road
Swindon SN! 1DT
Telephone 6793 40101

Head of Service

Mr H] Down

The Research Vessel Services was formed on t June 1978
lo operaie and maintain the NERC research ships.andio
provide the stupborne mstrumentation, daia acquistion
ard compuiing faciines necessary (o implement the
matrine research programmes of both NERC compenen:
Insiitutes and university cepartments The fac:lines
proviced by RVSirclude four research stups, :woof which
have a wor.d-wide capably alarge equipr.ent pool of
modern occanagraphic insirumentaticr: and a numbe: of
cempuier based data acquisiion systems The RVSalso
provides the scienufic and techrtical support to operate
these sysiems at sea.

In addinon N5S1s responsible for the operationof a newly
formed rescarch unit

‘The NLRC Compuiing Service was formally constituted or
| October 197% 10 provide specialist advice and services
oncompunting and assoc:atecd acuvines io the NERC
Insiituies The NCSisdispersed between & Headquarters

NERC Unit for Thematic
Information Systems

University of Reading
Depanment of Geography
Whitekrights

atSwindon, two majcr installanons at Keyworih and
Wallingford and other NERC sites.

Soutkern Area Centre
c/clH

Maclean Building
Crowmarsh Gifford
Wallingiord

Oxon QX 108BB
‘l'elephone 0491 38800

Technology Division

Head of Division

Nonhern Area Cen're
¢/030C5

Nicker Hill

Keyworth

Nottingharm NG125GG

Telephone 06077611}

Polaris House
NorthSiar Avene
Swendor

WiisSN2 ILU
Telephcr.e 078340101

Vacant

Technclogy Division was formed in March 1984 with
responsibiliy [or radiocarben dating. equipmeni and
analytical services, remoie sensing planning and
coordinaton, manne planning, iechnology audn,
adminustrauve compuung and office auiomaion
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PO Box 227

Reading RE62AB

Telephcre 0734 875123

Dr ] KRG Townshend

Swafi  6irom NERC and
Tiromihe University

Direclor

The NERC Unit for Thematic Information Systems was
formed on 1 October 1985 with special responsitulity for
developing technigues for the management, analysisand
display of remotely sensed and digital map data



Science Directorates

Prowvide scientific suppor for Councit and adminisier the
NERC instituies. Grant-aided associauons also faltunder
their aegis.

Earth Sciences [hrector
Briish Geoloqical Survey.  Professor jC Bnden

Marine Sciences Dr) D Woods

Instinnze for Marine Environmemal Research, instiiute of
Oceanographic Sciences, Marine Briological Association of
the UK, Scotush Marine Biological Association, Sea
Mamma! Research Unit.

Terrestrialand DrPBH Tinker
Freshwater Sciences

Insiituie of Hydrology, Institete of Terresirial Ecology,
Insituie of Virology, Freshwaier Biological Associaion.

Component and Grant-Aided Institutes

The work carried out by each Instinute is descnbed briefly
in thes appendix. Most [nstiutes publish aznual or periodic
repons which describe work both completed and in
progress in much more detail. These may usually be
obtained on application to the Direclor

Normally. general enquines should be addressed 1othe
Director atihe Headquarniers of the Instituie. However. it
may be apparen: than an ouistation of the [nsutuie may deal
mote readily with an enquiry and tn this case enquines
may be directed to the named person at thai location.

The non Science Group staff includes a wide variety of
suppon grades such as Professional and ‘T'echrology
Officers. ships officersand crew caricgraphic
dravghismen, ubrarians, data processors. aswell as
adminisiranve grades

British Geological Keyworth
Sarvey Nouingham NG125GG
Telephone (06077)6111
Telex 378173

Director  Professor Sir G M Brown
FRS(N
Deputy Dizector  Mr Gl Lumsden{l}
TotalStaff 780
Science Group 520

Formed in 1965 by amalgamation of the Geological Survey
of Greai Briiain {founded 1n 1835), Geological Survey of
Northern Ireland, Overseas Geological Surveys(founded
in 1947 as Directorate of Colomal Geological Surveys) and
ihe Geological Museum The name was changed from
Instiute of Geological Scienceson | January 1984
Resparchis cenired on modem geological sciences
surveying of the UK landmass and conttnental shelf, the
production of general and specialist maps and reports, and
:he rmainienance of nanoral archives of geological data and
specimens Field and laboratory teams embrace projects
ingeoloqy. geophysics, geochernustry. hydrogeology.
engineenng geology and econormuc mineralogy. Large
contracts with Government Departments include
Continental Shelf geology. geophysics and ou/gas
assessment; mineral resources assessment; regionat
geochermuca! surveys: waste-cisposa!l feasibility siudies;
deep geologica! struciures of sedimeniary basins.
geothermal energy sources: natural hazards assessment;
and overseas surveys indeveloping nanons. Advisory
scrvices are provided on a wide rarge of economuc and
enviror.menial topics.

The Museumn* and Labrary are open tothe pubbe and
provide a major national reference cenire for geologncal
sciences information.

The Survey is administered through the Directorates tisied
opposite, The numbers in brackeis refer to the BGS oflice
locauons lisied on page xxvi.

Programmes
Directorate A  Direcior: Dr R W Gallois(2)

Chiefly Regional Geological Surveys and associated field-
onentaied studies of Scodand and England norih of Ribble-
Teesline.

Programmes
DirectorateB  Direcior: MrEGSmith (1)
(also Chief Geologist)

Cheefly Regianal Geological Surveys, primary surveys.
resurveys, and associated field orieniaied studies of
England south of a Ribble- Teesline, and of Wales.

Programmes
DirectorateC  [hrecior: Mrj HHull(1)

Chiefly Depanment of Energy projects on the UK
Conunental Shel! and rescarchdevelopmenisin
comparable environmenis elsewhere

Programmes [Dircciorn:
DirectorateD DD KBloomfield (1}

Primanly concerned with all prograrmumes overseas
funded by Overseas Development Administranon, local
governmenis and EEC. Alsothe mainicnance of a global
information sysiem on minerals for Depanment of Trade
and Industry.

Geochemistry  Chief Geochemust
Directorate M P]Moore(4)

Mos:ly concerned with basic research in geochemisiry,
mmeralogy and petrology Also special Surveys
concerned with mineral and gecchiemical reconnaissance
with supporuve specialist laboraiones.

Geology Chief Geologist:
Directorate ArE.GSmith(1)

Include basic research in engireering and structural
geology. hydrogeology. siraugraphy. sedimentology, and
palaeontology. and the mainierance of standards of
science and experuse in these fields for the varnous
Programmes throughout the Survey

Geophysica Chief Ceophysicist:
Directorate DrR T Hawenh(l)

includes basic research in siesmology, geomagnensm,
graviiy, deep geology. engineernng geophysicsand
vanous aspects of applied geophysics together with the
mamienance and developmeni oi specialist laboratones.

Informationand Head DrBKelk(l)
Central Services
Directorate

Developrent of BGS Informatcn Sysiems. haisors with the
other seven Direcioraies in all matiers concermng
Informanon Processing and Dissermination anc markeing
Development Responsibiliiy for the Library, Drawing
Office. Photographic Secuon and Ediional and Publication
Section N




Addresses of BGS Offices

Keyworih

Noiiingham NG 12 5GG
Telephone

Plumtree (066776111
Telex 378°73

¢ Murchison lHouse
West Mains Road
Ld:nhurgh EHS 3LA
Telephone 031-667 1000
Telex 727343

3. 154 Clerkenwell Road
lordon ECIR SDU
Telephone 01-278 3281

4 64 Cray'sinnRoad
Loncdon WCI1X BNG
Telephone 01-242 4531

% 19GrangeTertace
Edinburgh EH9 2LF
Telephone 031-667 1000
Telex 727343

6 BrynEithynHall
Llanfanian
Aberysiwylh
Cyfed
Te.ephor.e
Aberystwyth (09700611038

7  St]ust
Pennsylvania Road
Excicr EX44HE
Telephone
Exeter(0392) 7831273

8. 20Colege Gardens
Belfast BT'96BS
Telephone Belfast (0232 666595

9 Institute of Hydrology
Maclean Building
Crowmarsh Guford
Wallingford
Oxfordshire OX108BB
Telephone Wallinglord ((451)
38800
Telex 849355

10. *Eskdalemuir Geophysical
Observalory
Langholm
Durnlnes & Galloway DG1300W
Telephone Langholim (054 i6) 283

11. *Magnetic Observatory
Hanland
Bideford
Devon EX396BH
Telephone Hartland (02374) 364

.2. *Meterclogical Officer
Tre Observatory
Lerw:ck
Shetland ZE1 ORR i
Telephone Lerwack (0495) 22349
Telex 75171

13 Windsor Coun
Windsor Terrace
Newcastle-upon-Tyne
NE24HE
Telephone (0632) 817088

*i0 be auiomated February 1587
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Institute of Hydrology  Maclean Building
Crowmarsh Gifford
Wallingford
Oxlordshire OX 10 8BB
Telephore
Wallingford (349:) 3880C
Telex 849365

Director  D:)SG McCulioch

TotalS1aif 129
ScienufiicSad 95

‘The Institute, a component body of NERC since its
formationin 1965, carnes out fundamental studres of the
behaviour of water in its main phases in the hydrological
cycle and of the manner of its movement between these
phases. Fer pan ol iis work the Insitie 1s exglerning
kydrological systerns within complete catchment areas by
studies of the influence of geemorphology arnd geclogy
and of land use on the response 1o rainfall. Another partof
the Instituie’s research programme consis:s of studies of
the compaonent processes of the hydrological cycle, such
as the evaporation of waier iniercepted by vegetaton and
infitration of water into the soil. The Institule also
undenakes commissions for applied siudies in the UK and
overseas. These studies range from ad hoc advice on loca!
flooding to water resources surveys or gperat:onal stedios
onlarger niver basins

*Instituteof 51 VFiucks Road
Marine Biochemistry Abe:deen ABI3RA

Telephone
Aberdeen(0224) 873695
Aciing Direcior Dr CBCowey
TotalSaff 21

SciennficStalf 16

The Instiiute became a component body of NERC:n
Qctober 1971 and evelved fromine former Fiskenes
Biochemica. Research Unii of the University ol Aberdeer.
Resecarch s centred o achieving an understanding of
those basic biochemical principals of marine organisms
that appear o be ¢f parucular importance in their
adaplatons io the manne environment and to their role and
survivalinthe ecosystem Much of the work has
applicatons to fisheries research. Close contaciis
mainained with the University of Aberdeen and students
may work in the Insurute for posigraduaie degrees under
superviston of the stalf

Institute for Marine ProspectPlace
Environmental The Hoe
Research  Plymouth PL13DH
Telephone

Plymouth (0752) 21371
Duector DrBLBayne

Total Staff 87
ScieniificSaff 69

The Irsttute was forrned in 1970 vath the general aim of
conducing conceried multidisciphnary siudies o! marine
and estuarine ecosysiems and their component paris with
an emphas:s on the study of the mechanisms of natural
vanability. among other things as the basis {or
development of techmques for predicting :he effects of
polluiants and other man-rnade intervention. The principal
programmes are concerned with esiuarnne ecology, the
plankton of the open sea and the effects of changes in wate:
quality on the performance ol estuarine and coasial
ccosysiems. The IMER building, opened in 1977, has
‘facil:es for researchin brology. physics. chemistry.
physiology, biochemusiry. histology. simulation modelling
and the design ol instrumentanon fer mar:ne ecology

*ioclose 1n August 1987




Instituteof Brook Road

Oceanographic  Wormley
Sciences  Godaiming GUSSUB

Telephone
Wormley (042879) 414!
Telex 858833
Director  Dr A SLaughion FRS
Towal Staff 285

SaenaficStaff 182

The Insanrute of Oceanrographic Sciences was established
on | June 1973 by combining the National instiiute of
Oceanography. the institution of Coastal Oceanography
and Tides, and the Unit of coastal Sedimentauon. This
broughi together tiose research acuvities of Council
whose primary aim is the study of the oceans and shallow
seas, and their interactions with the atmosphere, the
seabed and the shore. The work of the Insutute is divided
between three laboratones as follows:

Wormley

Marnne Physics{ocean circulaiton and Qluid mechanisms),
Manne biology, Marine geology. Marine geophysics.
Marine chemistry, Marnine [nformation and Advisory
Service. Applied Physics, Ocean Engineering, Central
Administraton and Main Library.

Bidston

Sedimenianon Tides and Shelf Sea Dynarmucs; Thdal
Computaiions; Tidal Instrumentation and Cngmeering;
Marine Information and Advisory Service.

Bidston Observatory  Bidston
Birkenheac
Merseyside E43 TRA
Telephone (051) 653 8633

Assistamt Director  Dr DE Canwnght, FRS

Institateof Edinburch Research
Terrestrial Ecology  Stauon

Bush Estate
Peracuik
Midlothian EH26 0QB
Telephone
0314454343
Telex 72579

Director Terrestrial
Ecology North

DrQ W Hea!

(fromearly 1987

Monks Wood Expenmental
Station

AbbotsRipion

Hurt:ngdon
Cambrnidgeshire PE17 218
Telephone

Abbots Ripton (04873) 381/8
Telex 32416

Director Terresirtal  DrJ P Dempster
Ecology South

Total Staff 265
Scientfic Staff 206

The Insutute of Terrestnal Ecology (ITE) was established 1n
1973 to study the factors determining the structure,
composiiion and processes of land and freshwater
systems, and ofindividual plart and arimal species. It1s
developing a sounder scienufic basis for predicting and
modelling environmental trends arising [rom naiural or
man-made change. The results of this research are
avallable (o those responsible for the protection.
rmanagemen: and wise use of our natural resources. A
significant poruon of ITE's work is research commissioned
by customers, such as the Nature Conservancy Council
who require informauon for wildlife conservation. the
European Comrrumnes, and the Depanmeat of the
Environmen:. The remainder 1s fundamental research
supporied by NERC, ofien in close collaboraiion with
universities. ITE's expertse is widely used by international
orgarisal.ons in overseas proects and pregrammes of
research.

Terresnal Ecology Nonh

Head of Siation

Acting Head of Station

Head of Siauon

Temrestnal Ecology South

Head of Station

Head of Siation

Head of Station

Edinburgh Research
Siartion

Bush Estaie

Penicuix

Midlothian EH26 0QB
Telephone
0314454343/6

Telex 72579

Dr M H Unswornth

Banchory Research Station
Hill of Brathens

Glassel

Banchory

Kincardineshire AB34BY
Telephone

Banchory (03302) 3434
Telex 7393%

Dr BSiaines

Merlewood Research
Station

Grange-over Sands
Cumbria LAl 8jU
Telephone
Grange-over-Sands
(04484) 2264/6

‘Telex 65102

DrQ W Heal

Monks Wood Lxperimenial
Staton

Abbots Ripton

Huniingdon
Cambridgeshire PEI172LS
Telephore

Abbois Ripton (04873) 381 /8
Telex 32416

Dr M D Hooper

Bangor Research Stalion
Penhros Road

Bangor

Gwynedd LL57 2LQ
Telephone

Bangor (0248) 36400175
Telex 61224

Dr C Milner

Furzebrook Research
Station

Wareham

Dorset BH205AS
Telephone

Corfe Castle (0929)51518/9
Telex 418326

DrM G Morns
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The British
Antarctic Survey

Direcior
Depuy Direciar

‘Total Staii
Scientific Staff

High Cross

Madingley Road
Cambndge CB30LT
Telephcre

Carbndye (0223)51 .88
Telex 817725

Dr R M Laws. CBEFRS
MrW N Bonrer

161
90

The Britsk Antarct:c Survey . siarieg under naval auspices
:n 1943, was conizrolled by the Colomal Office and ! oreign
and Commonwealth Office for over 20 years unul it was
transierred io NERC in Apr:l 1967 The Survey :mnates and
carnes throughscieriiic work .n Amarctca paruci.azly1a
the Falkiands [slands Dependencies and the Briish
Anarctic Territory 1 which it mamiains five stations. liis
also fully responsible ‘or maraging and cperanng two
ships and two aircraft

There arethree scientific divisions covening Atmosphernic
Sctences, Eanh Sciences and Life Sciences These,
together with the administrative diwvision, are centred at
Cami:ndge. Mapping 1s undenaken by The Direciorate of
OverseasSurveysand The Hydrograph.c Departmen: ef
the Ministry of Defence and close contactis also
maintained with many university depariments The
majcriy of BAS work 1inthe Antarcuciscarned oul by
shortterm contrac: staff who are first srained inthe JK ard
then supervised by permancn: siaffin the UK.

The resulis of the Survey's work are pubhished either in
Brinsh Amarcuc Survey Scientfic Reports or :nthe British
Artarcuc Survev Bulleur. and papers alsn appear i the
appropnate sc.ennfic and iechaucal journals.

Head of Aimosphenc
Scieaces  D:rM]JRycrof:
tieadof lanthScieaces D: C W MSwrhinbark

Head of lnfe Sciences Mt W N Bonner

Institute of Virelogy  Mansficld Road
Oxford OX1 3SR
Telephone
Oxford (0855) 512361
Telex 83147

Directer  DrDHL 3ishop
Deputy Director - Mr ]S Robernison

TotalStaff 42
ScienuficStafll 28

The Unit of Invertebrate Virology developed {romihe
[nsect Pathology Unit of the Unuversity of Oxford and
becarme acomponent body of! NERC1n 1971 The wader
Inierests ade i pecessary lochange the name1n 198310
the NZRC Instiuie of Virology . isceniraltheme is
researchonthe viruses and virus diseases of insects,
nclably those of irnportant pest speties from both UK and
overseas. The Institute has recenty developed interesisin
viruses associated with wild bizdsin association with the
[nstiute of Terrestnal Ecology and in viruses of trees and
wild grasses. Stedies on the Dasic physical ard
biochemical properies of insect virases provided data
necessary for the:r idennficatier and {or the understanding
oi theinfection process The Institute also siudies the
ecological impoeriance of viruses both as regulators of
natura! populatonsin ecosysiems and as potentiat
conircllerscf pestspecies The Inst'ate maimtains close
hinks with the Univers:iy of Oxford and 1eaches
undergratuates and graduate sudents

Freshwater Biological TheFerry House

Association  !'ar Sawrey
Ambleside
Curnbna [LA22GLY?
Telephone
Windermere (09662) 245879
Telex 885051 |
GREF 15173001

Diwractor DrRTClarke

Total Staff 106
ScieriificSaff 78

The Freshwater Biological Association was founded n 1529
to promote fundainenial resgarch into the ology and
ecology of atl kinds of ireshwaters. Basic chermica! and
physical studies compnse anincreas.ng parncithe
researchprogramme Biological studies include, for
example, taxonomy, commu:iy struciure, feeding
behaviour, populatioh ecology and physiology and iherr
relations witk envirenmental vanables botk natural and
man induced. These researches are carzied out on aigae,
higher planis, bacteria. protozoa. a wide range of
invertebrates and fish. Some studies are predominantly
:eid oneniated and odserva‘ional, buiincreasingly the
research progra:nme s becoming expernimental :n natura
Processes ol elemeni cychng and enetgy iransier are
growing areasofl interest Field researches are carned out
allover Britain and occasionrally abroad, with a
coacentration of cifortor the Cumberar. Laxesand up.ard
nvers({fromthe Winderme:e Laboraiory)anc on chalk
streams and lowland nvers({ro:nihe River Laboratory).

""he F3A receives about 2% of nsincome from 1is 2,000
merbers whoincicde pnivaie :ndivicuals, umvers:.es
sclenilic soclenes, ishery orgamsatons and the water
industry, the bulk of s funds are provided by NERC asa
grant-ur-aid o1 repayment for commessioned work.

V:siing workers and research studer:s play an:mponar:
partinike overali research activiies anc joint projects with
other insttuies and varous universiies are acuvely
pursued

Windermere Laboratory  asabove
Assistanti»recior  DrDJ]Kinsman

River Laboratory  FastStoke
Wareham
Dorse: BH2056B
Telephone
Bindon Abbey (0929)
452314
Telex 8650511
GREF 6174001

Officer.in<charge  DrADBerrne




Marine Biological The Laboraiory
Associationof The  Ciiadel Hill
United Kingdom  Plymouth PLi 2PB
Telephone
Plymouth{0752) 21761

Director  Professor Ej Denion CBE FRS

Deputy Director DrEDComer

ToalSiall 85
Scientific Siaff 57

The Association was founded in 1884 on the initiaive of
leading scientists of the day within universities and naiional
instirusons.

The Laboratory at Citade! Hil opened n 1888 and since
1965 the Associauon has been supported largely by a
grant-in-aid frorn NERC: its research has alwayscovered a
wide range of biclogical, chemical and physical problems.

In receni years special emphasts has beengqiventowork
on productviy in the ironis and thermoclines of the walters
around Britain and on biological and cherucal processses
in estuaries: both these programmes have been grealy
aided by successes un laboratory studies of animalsand
plants and by numerical modelling. Another imporiant
area of research concemsthe properties of nervous
systems and makes use of parucularly {avourable
preparations, the most notable of which are the quant nerve
fibres and synapses of the squid, inthis work a leading role
is played by scienusts {rom the universities.

Ameong the MBA's library services is a current awareness
aad bibliographic informanon service on aspec:s of marine
polluton The laboratory regularly provides research
faciiines for a large number of visitors from other inshiutes
and universi:es bothin the UK and overseas

Scottish Marine Dunstaffrage Manne

Biological Association Research Laboratory
PO BoxNo3
Oban
ArgyllPA344AD
Telephone
Oban(0631)62244
Telex 776216

SeaMammal c/oBnush Amarctc Survey
Research Unit  HighCross
Madingley Road
Cambridge CB30ET
Telephone
Cambridge (022331354
Telex 817725
Mrector  DrRM LawsCBE,FRS
Officer incharge  Dr ] Harwood
ToalSafl 1S
Scienofic Siafl 12

The Unii was creaied in December 1977 when the IMER
Seals Research Division was amalgamated with the Whale
Research Unit, formerly of 10S. It is responsible for
providing scientific irformation to Council for advice to
Government Departinents on issues refatingto sea
mammals; in the case of Briish seals this responsibihity is
statusory under the Conservauon of Seals Act 1970. The
work of the Unit1s designed io investigate the role of scals
and whale in the marnine ecosystem, and in parucular the
effects of management of their population dynamics.

Unitof Comparative Depanmentof Botany
PlantEcology  Sheffield University
Sheffield SI02TN
Telephone
Sheffield (0742) 78555
Ex14315
Telex 54348
Director  Professor IH Ronson
Deputy Director  Professor PG Grim
TotalStalf 14
SctenuflicSiall 6

The Unit of Comparative Plant Ecotogy. based atthe
Deparntment of Botany, Sheffield University, developed
from the Grassland Research Unit funded since 1961 by the
former Nature Conservancy. Since 1973 ithasbeen
suppornted directly by NLRC and changed its name early
1n 1974. The Urit s making a fundamental study of the
interaction of plants with their environment and in

Director
Depuly Director

Total Sralf
Scierufic Sialf

Professor R1Curne CBE
Professor | Bl Maiihews

74

50

parucular of the mechanisms controlling plant distnoution
and vegeiaton structure; formulatng pred:clive
approaches o plani compentior and distribution; and
gaiming understanding of the clerance of species and
ecotypestoa range of environ:nenis 1i1salso concerred

The Scoitish Manne Biological Association evolved {rom
other bodies. the first of which was set up by the Scomsh
Meteorologncal Society in 1884 with funds {romthe
Edinburgh Fishenes Extubiiion of 1882. ltisobjectsarcto
promote the study of marnne science through research and
education. The main support for the work of SMBA 15 now
provided by NERC through a grant-in-aid. Researchs
mainly concerned with understanding the processes which
control the marir.e ecosysiem. panicelarly in Scotush
coasla. waiers but also in the adjacen: pari of *he North
Atlanuc Ocean The emphasisison an expernimental
approach. but a certain amount of survey work is alse
conducted and some pro;ecss are concerned with studying
the elfects of the manne environment of indusiria!
developments onthe coast, and with fish farming in Scottish
waiers. Research workers {rom universities make an
impornam contribution o the programme and formal
agreements with several Scotuish universities facilitate this
and theinvelvement of staff in university affairs.

with transmuiting information based on its research lo
applied scienusts and non-biologisis dealing with
vegelalion management and habita: reconstruction. The
staff comrtbute to the training of post-graduate students and
to the formal ieachuing programme of the Department of

Botany.
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