


Foreword

The past year has been one of considerable change in NERC, both in the {ocus of its science and in iis structures.
The catalyst for these changes was the publication of the White Paper Realizing our Potential. NERC was given a
new mission for its science to embrace the concepts of meeting the needs of its user communities and contributing
0 wealth creation and ihe quality of life. We have, of course, always paid close attention to these objectives, but
there is now a clear need for a sharper focus and better articulation of what we do in these areas. Basic science and
long- ierm monitoring are also included in our mission, and due weighi musi also be given to these when
developing our science strategies.

The science directorates will cease to exist towards the end of 1994, and new siruciures will be put in place. TFSD
Institutes are being regrouped as the Cenire for Ecology and Hydrology. However, the report of the Multi-
Departmental Scrutiny of Public Sector Research Establishments is awaited, and decisions arising from this may
result in further organisational changes within NERC. 5

An important acilvity during the year has been the prepafation of a new science and technology strategy for the
terrestrial and freshwater sciences. Publication is expected in july, and a number of research areas will be
identified for pricrity support over the next five years.

This is my second and final foreword. During my relatively shert time with NERC, | have come to appreciate and
value the breadth and strength of our work in the terrestrial, freshwater and hydrological sciences. The last year
has seen changes in the senior management posts at IFE. Professor | G Jones relinquished his duties as Director to
concentrate on his FBA post and Professor A D Pickering is Aciing Director. [ would like to express my
appreciation to both of them. As this Report shows, there have been exciting developments in all the main areas of
IFE science, including IFE's involvement in the LOIS (Land-Ocean Interaction Study) Community Research
Programme and UK Environmental Change Network.

Finally, I should like to siate how much [ have appreciated the friendships that ] have established with so many
members of our cormmunity. It is these that will be my most valued and lasting memories of NERC.

C Arme
Director of Terresirial and Freshwater Sciences

Front Cover Hlustration:
Electrofishing in the outflow stream of Scoat tarn, Wasdale, at an
altitude of 1500 ft, for the national acid waters monitoring programme.
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Particular emphasis is placed on process-
based modets and nowhere is this better
illustrated than the [nstitute's studies of
physico-chemical processes in
caichments. During a recent peer review
exercise, the chemical equilibrium model
WHAM (a model that allows the
simultaneous interactions of many
different chemical cormmponents to be
calculated for waters, sediments and soils)
was acknowledged to be 'the best
available at this time’. Recent
developments in this area have now
resulied in the incorporation of WHAM into
a catchment-based model (CHUM) for
water chemistry prediction in upland
systems. Sirnilar quality standards are
applied to our model development in
related areas of science (radicnuclide
behaviour, silicon dynarnics in rivers, soil
erosion and river sediment movements)
and this expertise has been applied for
practical purposes ranging from the
reclamation of an acid lake by controlled
enrichment to the development of a
management programme to ameliorate
the problem of obstruction to river iraffic
by dune formation in the Rhine.

The Institute’s work on fish population
dynamics and management has always
been a high-profile area in the overall
research portfolio. Given the pressures
on aquatic systems, it is important that we
understand how fish react to ihe many and
varied 'siresses' imposed upon them and
how this response is translated into
longer-term impacts at the population
level. Current work highlighted in this
Annual Report considers impacts such as
eutrcphication, water absiraction, species
introductions as well as intra-specific
competition. Long-term studies at
Windernmere, Teesdale and the River
Laboratory have all highlighted the
importance of mortality during the early
stages of the life cycle (the ‘'critical
period") in determining population
dynamics and structure in salmonid fish.
Much of this relates to the aggressive
behaviour of young fish in acquiring and
defending a suitable territory. A study of
the endocrinoclogy of young trout has
shown that even at this early stage, the
newly emerged fry are capable of
developing a typical stress response and it
is likely, therefore, that much of the
mortality during the critical period is
caused by the chronic stress (and
resultant growth iImpairment and
Immunosuppressicn) of inira-specific
competition. One of the practical aspects
of work in this area is illustrated by our
studies on the most effective stocking
strategies for salmon fry and the potential

interactions between siocked and natural
fish.

World-wide developmenis in molecular
biology and gene technology have
facilitated spectacular progress in many
areas of science. This is irue of
environmental microbioiogy although it is
a sobering thought that alihough more
than 90% of all living organisms are
microorganisms, only a very small fraction
{perhaps less than 1%) have ever been
cultured. Thus, there is enormous
potential for further developments in the
study of microbial diversity. Microbial
processes drive the major
biogeochemical cycles and have impacis
as local as the food conversion efficiency
of a single ruminant to the methanogenic
contribution of such livestock to the global
warming problem! This Annual Report
lustrates the breadth of environmental
microbiological research, even within a
relatively small organisation such as the
IFE, and addresses such practical issues
as bioremediation of oil spills and the
detection of toxic dinoflagellates, the
causative organisms of certain forms of
shellfish poisoning. The creation of the
CEH now offers a real cpportunity to
develop an integrated research siraieqgy
for environmental microbiology across the
compenent Institutes,

Productivity in lowland rivers may be
suppressed by a variety of factors and
work at the I[FE's Eastern Rivers
Laboratory have shown the importarce of
discharge rate in determining the diversity
of food arganisms (predominantly
zooplankton) available to sustain juvenile
cyprinid fish such as bream and roach.
Building on previous studies of
temperature dependency, primary
productivity and iurbidity in large lowland
rivers, our understanding of the
constraints on coarse fish production now
enables us to advise on suitable
management strategies. [t is clear that for
the Great Ouse, the imaginative use of
adjacent, disused and flooded gravel pits
would provide a suitable reservoir of
plankionic organisms and would also
create refugia for young fish during
pericds of high discharge.

Assessing the quality of river sites has
been a major preoccupation of the
programme of research in the broad area
of land-river interactions. RIVPACS, the
assessment system based on
macroinvertebrate diversity has been in
use with the NRA {or several years and an
updated version is nearing a state of

completion for the 1995 River Quality
Survey. It is becoming evident that
headwater streams make a particularly
importamnt contribution io the overall
species richness of each individual river
system, including spectes of conservation
imporntance, but thai they are exiremely
sensiiive to agricultural impacts. The
impact of variation in low regime on
habitat structure and floral and faunal
abundance/diversity is also an important
issue that still requires considerable
fundamental research before we are likely
to be able to predict, with any detall, the
likely effects of water ahstraction, flood
alleviation or other flow control schemes
on river ecology. o understand the links
between hydrolegy, physical habitat
structure and biological response requires
the combinaticn of skills now being
brought together within the overall
structure of CEH.

It is clear from the foregoeing review that
the IFE has made important advances in1 all
areas of its research programme and that
the science is also being developed for
practical management purposes. This has
been achieved in an atmosphere of
change and uncertainty and bears
testimony 1o the skill and dedication of the
staff of this Institute. 1 have no doubt that
these qualities will be required in the
coming year as many of the proposed
changes take effect. It will be essential for
the Institute to maintain its unicue blend of
talents and to use these, perhaps in closer
collaboration with our customer
departments, to maintain the scientific
momentumn so evident in this Annuat
Report.



Management of lakes and reservoirs

This, the fith annual report on this project
(if one includes the one covering the
period before the founding of the
Institute), provides an opportunity for a
wider review of the overall progress
made since 1989. The declared objectives
of the project, to enhance our
understanding of the impact of biologicat
changes in stored water through an
increased resclution upen the dynamics of
key processes and to evolve practical
approaches to managing their
consequences, have remained unaitered
through this period. However, the work
has developed along lines which were not
originally anticipated.: this has been
attributable to our obligation to fulfil
customer requirements but these have
been sensitive and responsive to the new
insights and capabilities that have been
opened. This review begins at the first
principles of water quality, its importance
and the threats thereto; it outlines the new
developments and applications of our
researches; and, by reference to two case
studies in the English Lake District, it
shows how different lake systems, though
faced with the analogous generic
problem, require different appreaches to
their remediation.

Managing water quality -
why it matters

The public believes it has a right to clean
lakes and rivers. Whether or not it is
justified after generations of misusing
water rescurces and taking their renewal
for granted, there is every case for
protecting water quality for subsequent
users; besides, as the Institute has argued
in a report commissioned by the
Department ¢f the Environment {DoE), {0
do so instils more responsible attitudes 10
the management of terrestrial resources.
The driving relationship between the
biological quality of lakes and rivers and
their catchments has long been
recognised but has been emphasised
through palaeclimnological investigation
and palaeoecological interpretation. Once
the forests had developed after the last
glaciation, the erosion and leaching of the
terrestriai soils greatly reduced, so the
biclogically critical nutrients, especially
nitrogen and phosphorus; were
increasingly retained in terrestrial

biomass. Accordingly, the lakes became
impoverished, mainly oligotrophic and
ostensibly clear-watered systems, rather
like the various forest lakes, at a range of
geographical latitudes, studied by IFE
staff. Clearance of forest for agriculture
(assaning), followed gradually and
inexorably by ploughing, urbanisation and
industrialisation, accompanied by an
explosive growth in the human population
{25-fold in the last millenium), have led to
an increased ‘leakage’ of nutrients from
catchments to the draining rivers and
lakes. Yet, remarkably, one of them -
phesphorus - was sufficiently adherent to
soils for it to be passed on to recipient
lakes only sparingly. Even this barrier was
removed with the widespread introduction
of proper secondary sewage treatment
which restores to drainage walers much of
its potential complement of phosphorus,
now in solution,

The most obvious consequence of the
augmentation of plant nutrients to the
drainage water is the enhanced capacity
to support the growth and maintenance of
plankionic algae. There is often a change
in species composition in favour of the
bloom-forming cyanobacteria, or blue-
green algae. Their ability to float to the
surface compounds the unsavoury
impression of their abundance and also
concentrates (as Institute research has
shown), by factors of a million or so, the
highly toxic chemicals that, at times, they
may produce.

It is more than recreation that is impaired
by algai growth, whether of blue-greens
or otherwise: where it can be used again,
the water must be cleaned. After
abstraction from a river or being retained
in a storage reservoir, the water is subject
10 a series of filtrations and disinfection.
The cost of supplying water has been an
important social issue in recent months,
with the inclusion of K-, Q- and X- factors,
but "the A-factor", the cost of actually
removing algae and their products, can
easily account for one quarter of the ¢ost
of its price at the tap. Moreover, the risk of
poisoning posed by toxic populations of
bloom-forming blue-greens now warrants
the closure of infected recreational waters.
It is little wonder that managers are now
very interested in means of impairing or

stopping the algae growing in the first
place. [f this is to be done successfully and
responsibly - a few tons of copper
sulphate is no longer a satisfactory answer
- experi biological advice must be taken.
[n promoting the experience of the
Institute, we are able to justify its
acquisition as contributory to the
protection of generated wealth (we
estimate some £M15 per annum) and to
the quality of life.

Modelling algal growth

The work of ihe project group has been
about defining and quantifying the algal
growth responses, Unlike other modelling
approeaches, our philosophy starts not with
the sysiem but with the potential of a single
healthy cell io react io a favourable
environment by growing in mass, dividing
and thus recruiting new cells to the
population. As the literature attests, these
growth responses are demonstrably
subject to numerous influences, ranging
from the concentration of molybdenum to
the presence of host-specific parasites and
viral infections. It is satisfying, therefore, to
have been able to show that the major
share of the variability in planktonic
biomass and, often, of its species
composition too can be explained by just
five principal components acting upon the
idealised growth-rate performances of
each modelled species. These are the
water temperature, the daily aggregate of
exposure to growth saturating irradiances
(through the interaction of daylength,
underwater light-attenuation and the depth
of the wind- mixed layer), the rate of
flushing, the availability of phosphorus
{though the resources of silicon and
nitrogen may influence species
compaosition but not the supportable
biomass) and the respensiveness of filier-
feeding grazer populations to the
availability of food. In consequence,
iterations based upon these components
yield credible simulations of real data.

In the model PACGAP, sponsored entirely
by the National Rivers Authority, the
supportive capacities of the components
are compared with given performance to
determine which, if any, of them is most
often controlling production and the extent
of adjustment necessary to invoke an
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Invertebrates in marinas
A nimnber of marinas, some purpose il
‘oihers gonveited gravel piis, existdlong

themiddle mid lovwer reachas of the Grear

Ouse and inssnehs o_aces Frnore ahurdam

‘ 'xemﬂy anly when roufe* densiiies
exﬂeed dhom 150@ 1 ‘ In sorme Yearq

the‘}'uvsnlﬁ ﬂsh e able ta fﬁed on 1a1 c-;_,er

_mver“ebr“des suchas Lop@p@da and

el and.in ?ate SUATMEE may g Wnch

'nummclm, mdlca‘rzve of unssiestive ieading

hnp‘r‘o‘mﬁgfee.dux ‘wondifions fo
Great Duse by linking rmore ol the
fo the river. In addi
Teservoity of plankiorie

derisities of food @Lgar!_sms were low:

Both plankionicand Hyiic populations
ofinvertebrates have bean shiowr (o e
Tighly varisble intherather wiform
whaniels of fthe wisinriver and reany back-
ehanrels, while in rarinas, substantal
populanons ef pi&l&i@ e orga_nsms hay

rESouCE’ When {he: abundance o fowel
iorqcmsms Sies rhe TEin Tiveris 1 educed

il m y“ﬁ'a.rq =4 1989
Whet food rasouress infhe river channels
were apparently ve it Many
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fish during periods of kgh discharge:and
if appropriately managed would also
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Introduction
This project includes sirategic a_ﬂaagﬂed
research in river ﬁan:igemem

2 2 adict mn anut
icatie Sys‘en" for usa;mhe 1895

comtinting and devel Doients will be
reporledn the nexiannual report,

‘This year's revzew mecludes two
contrdsting projects. The first is providing
Waluable Mfermation for thefutre:

these streams are highly v
'aci3ace%nl lan& -HsE @rac GEs: The segond

idia ¥ the most threalened cdrservation
group; the Red Data Bock,

Faunal richness of
he&dw&%@y atreams

long-term sEuJy
lapdwcamv, i

: sites were chosenm rhe begef
thiat they were notsig caaty stresged.

1990 0 't@ assess the con&,ervat?w "alue of

.,headwatﬂr siream mv’mr‘ebrales and

_ e 'to propose anead waters conservation
”‘bls was cleorrz the i strateery
rwatﬂt courses are n@! sub'ecl io ihm

The first stage wa tolbék'a‘t”ch‘ Sﬁﬂ

. ‘ bun@n Was spec_ﬁcally asso¢
Werstaflecied streams were i I-'élblé and vnﬂﬁ headwaters,
ﬁp‘a's'tur'ai lmdg'c-: P :

Thls S'i:'ixdjr 'df 141 héada.mter sﬁt@s

r*harmehsatmn i
anel aulverling,

L-'Jgﬂ ralittude sites were: generally less
affected vith 73% of mar ginal and 88%:0f




Resiilts were: unec;}” jocal Headwaters.
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| dualr sys’rcm '1&1 averaqe of 45
| : ' xolugively Through utitization of these'data, in
' &seczhtloﬁ wﬁh othor merphelog
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- o‘hﬁrmed mh new_r ords including  résources of these small but
' i Data Book 1 impartant walercoursss.
(RDB 1) cacdis 'fyc!z Opsyche saKopica.

Em‘alyses ; a’l&;w showed -’Eh‘at seme

These results afé?'éffnajorisig'rﬁﬂéahCé;
given:-
® hm current gi@bﬂ AWATETESS of the:

Habitat/Tauna
relationships - application

to mmag@m&m _

Tiof the River Fromg-.:m.D'Q'ﬁsetu

Cake hew ceuld ’E_h & nformation be used in
environmentdl managerment?
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Headwaters
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Flgure.] & Ordiatich (Cansnical Comespondentes Analysis) diagraim based o6 Guantitative 25t from

all mesofiabitats. The san
colour.

méastrs depth of velodity (which were
judged by-eye) butasnoted fram
‘subseCuent measres! of velocmf anel
'depfh sl low rnesehamzzﬂts (‘Ramuncu!us
 werealways over
Was n@t as userui as

diffaraneas between mas;ohwbzimfs fhet
summerand aviumn were slight.

Sutnimer (6 2 Iuly) e au‘mmn (2@ ..29
September). Exceptions were
‘Nasturtham' and 'silt margin’ whichwere
not well represenited in ths.e'-Spmag ta

1’-:-113"0 Slems of pseudorcxmca‘c]en 5amples
were taken from different areasof
mesehabitat-along the 400 m section of
river, All andlyses of data were camied out
ot samiples identified to family level.

A multivariate technique; canonical
c:crrmnonamncﬁ arra_}.rqs whxch uusef;

ong anoﬂacv (T‘zgme i 3) mu Lhat lhe
degres of separafion varied m mced.y

les laken within each mesohabitat in-all seasons arg shownin the same.

ies ohabnafs (Pr lragzm' 05, f\fasmmlm al'ld

‘mesohablta{% shewed conslderable
overlay on the basis el their fcﬂ.‘ﬂnc.l

‘avai ELL;E’]@ mesohabitat. Thus imBtream
macrophyte beds ncreased al the
e¥pense of open water habitat, and
margingl vegetation encroached inte the

msin Hew,

Tf‘c st¥sam u}bremrf« colisisted

BjlEzilcy

(Flgurel ) This
i Lﬂﬁfﬁa onthe

uourda:zce, ranw canbeusedto
sﬂ'ean at feach 1evei Jm

e on: 1he ;aumsl
aueeml,lages assoc&aaed wnb therm. lf a

on the ch:;m}auuo“ of mesehabzaats Sar_':a
of these may support pretarrec!

-assamlacms are m@TY La'be aﬁec scl. This
may ! z::e amore usefu_ sealeof assessim nt

Tﬂque is GI}ITET'ﬂy hemg a}mhed
t@ deaermme *he eﬁecs ofthe regulation of
he Mill Stream by
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yggEss | _‘e ]IIlpd_C'[ of aty sehérie wi
likely ioaffect e, dmﬂmhﬁm of
mesotabiata.
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Me‘&h&mﬁgeng m mlmtes

'cﬂmiecl protozes actas hosts far
\meihan@gemc ba _ana,.,‘ 'amL tha

bels of anagrobic
inthe rumen of

gc..s W“ruc:h is Lonverted into rrethans (CII )
by methariogenic bacteriz, Themethane,

which is useless tothe ruminant, iz lest to
the afmosphere. lthas long beouassumed
Thalthe methanogens live reely 1

that

Fiepure I Avtofluorescenia of two tvg
Dasyiricha ruminaniam, Thecilis
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Z'a:ud i flimen : -iligtes; It IssuIp mg Lhm

mm,h, butwe. ha*ve recenty ch@vsm that

mgme 18) and e
“endosymbionts" way. be fuEntitatively
important,

The methamqeﬂ-rc emocw TJblOl’ifE were

@ry Muaeum Gndou)-!
su:m p]ectl on

] _1e5 (accoummg
O° o'o- aJl rumon cxhates) eac"h

lmn\:, mmde & vazwew of Iree— lmzlg
:cuates 50 H is pcﬂsﬁolc th Lh&

there ismeother fubh&hmd refsrance 16
meiharogens living inside rumen eiliates,

How important eould these endosymbiotic

esof sprabiotic méthanogens living inside the himén ciliats
s approximately 70 o inlength,

icrobes in the aguatic environment

:@ﬂi,atéti pr@t@z
in reasc thc—: pro

reducmg the adverse environmenial
impactof farmed ruminants.

E]iaeww o mwrmmmmr

=and teetate arﬂcasbae ma.t@ms and
dinoflagellates.

rmcroblal ﬁTlU,I]lfiES are nLnualiV

1bemg clﬁvmi oped, T hese: mclde methods

_-sc;armmg EM T firre 1éo’un-ed froti gell

Tination can’be reduced.
i anci p-oceuureq

:_£01m1.ua_ted résit,

r‘ﬁz]mre memmn of Blgae

of Algae and P otozoa (CCAP)

i t@ actas a ciepoqt@ry for migroalgal and




Figures 80 - 23. Scale types of

scale features are species-specific. Bar = 0.5 jim.
20. Scale from the clrysomonad Synura petersenil
21. Scale from the chrysomonad Synura spinosa

Figures 16 - 19. Four of the many bacterial associations found in an anoxic
Spanish pond. Bar= 0.85 ym.

16 & 17, 'Host-parasite’ refationships

18 & 19, Possible syntrophic consortia.

free-living protozoan biodiversity. It is
used extensively by the scientific
community in the UK, Europe, and world-
wide, for a wide range of applications
mcluding taxonomic research. CCAP also
acts as a research centre for visiting
taxonomists who also have access to the
Fritsch Collection of Algal [lustrations.
Currenily, CCAP is engaged in a major
taxonomic research project in
collaboration with the National Institute for
Environmental Research (NIES) Tsukuba,
Japan, The primary focus is the taxenomy
of the Cyanobacteria, which is being
pursued using both traditional and
medern molecular methods, The diversity

22. Scale from the heliozoon Acanthooystis pantopodecides
43 Scale from the chrysomonad Paraphysomonas takahashil

of unique cyancbacterial straing in CCAP,
many of them economically important, is
making an invaluable contribution to this
joint research programme.

“In house” expertise in molecular
taxonomy is alse becoming well-
established in the case of the naked
amoebae. The different species of the
ubiquitous freshwater genus Naegleria
have been subject to detalled study for
many years, principally because at least
one of them can be a human pathogen.
Differentiation hetweern the species is very
difficult using morphelogical and
ultrastructural characters, so biochemical

and molecular biclogy techniques are now
being applied. In collaboration with the
Institute of Hyglene and Epidemiology
{Brussels) and the Australian Centre for
Water Treatment and Water Quality
Research (Adelaide) these technicques are
currently being used to analyze alarge
number of the known non-pathogenic
strains. Isoenzyme analysis by the
Australian workers has grouped them into
36 allozyme clusters, each of which may
represent one species. Within CCAP the
aim was to determine whether
riboprinting of small sub-unit riboscmal
DNA from strains taken from each of the
clusters would reveal sufficient variation to

11
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The relative benefits of
“Point-stocking™ and
“Sratter-stocking™ with
unfed Btlantic salmon
(Salmo salar L.) fry Ecology of g@h@ﬂ_v in Denger aggraga
These studies form part ofa wider Hawe: syyatey waler abshactlen
e 1 , which was completed i dingy
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The endocrine response of
trout alevins and fxy to
environmental stress
during a “critical peviod™
It is well-established that sxposireto
envitphmental pernibations svokssa
NeWrCENGoCTine rSEpinse M iG ish
sirdilar io the stress: Tespionse chsent
mc,mﬁ _als a r(-asmma_ﬂ wh{:n s bel

eﬁ‘eeﬁs of chm:m ) :epeazed stress on
growil, Teprodugtive function and.
immunoéompeience are demenstrably 5
tnked 10 the activity of the pifuitary-
intetranal axis and i in pertioular to
wcﬂdnng levels of the stéroic hormens
cortissl. Altheugha comprehensive
assessment of the gonsequences for fish of
exposura fo stressiul conditic
possible, most, vt all, previous studiss
on the endoorine response of fshit. stress
hava beencarrisd ot on the lats v nﬂe
ot ~sexually matire adulf staqes

meﬂtal 5lage‘: of ﬁsh ci,spiay an

develofa
integrated: physiplogical 1aspicnse 1o

‘stress, with.the attendart advant tages and

dizadvaritages such aresponse would

confer

Yourg salmenids arg mcmculnny

vl ' able to changes in the snvironment.
diately pogi-hateh, and for several
ks bllowing (the exact pericd being
termperatare dependent), the alévins sre
confingd to the gravel stream bad Witiin
which the eggs were: d@poouecl On
eliergence from the gra‘vel alter
reserptien of the yolk sag and the onset-of
axogenons feading, the fiy enter what is
copimanly térried-a “giiical period”,
dv.rmg which a z‘igh meﬂamy yate ray

es; onswe leu_taﬂr'*
mterrenal ms is cleall of some
relevance to understanding changés in

iarval zfom canfmed mlhm t]:ze gra,veJ a
strassTesponse whikh optniises

respivatory functon sl mebilises energy
resources would be of no adaptive sralus
since escape fram, or avpldance of,
strassil stirnull would not be options
availablato the st Howmrer there'is
evidence for within-gravel MOVERH:
pre-em jem‘ sa]mcmld
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This project is'congen
siniclers Fnding. g
“prediction of the phy
wreter bodiss and their cal
studies provide informationon
mwhichaguatic biclogical o
place, ehdon the retention and teénsport
of ehemicals and sediments.

=0 wilh the
T'[‘c_Tld
s c*?e'ns‘r\ of

Chemical modelling

Tey: Lmdersland chemizal processes in the
envircriment, it s ofefinecdssaty 1o riiaks
zaleulations of the exiente of v elevant
chemical reactionsunder a range of
condifians, 'Stzcb--cacdl-ﬁiem-'nesd to.be
ased o fimdaiiiental cheric

Paatogtigt Ldga ATFE, work is iging dong 1o
axploil the large smounis of published
data, mestly obtainad from lahoratery
studies %n'ed‘sye,z'emb "Vhe

cnntrol on the chisrmis viol waters,
.s;ctiment, and se_s A ch e*mcal

intemt:,norjs of many dﬁ.f"rem ch' Tical
‘compenants & e calgulaisd. Studies ara’
in progress to' lest how well themodel ¢an
‘account for cheervations mades on natural
sarnples.

upland . Catéhﬁicnﬁ; Aspﬁrt-@fﬂ‘n ‘sludy,
which was carried il in collaboration with
the: Umvelsuy of Lancaster, it was recquiired
to caloulate he interacions of s numberat
'r:fdionwiide 'elemems- with soﬂ s‘oh'ds

thebasis of solid-solution distributions of
major ghemical spesies | i*ydmgen ions;
aluminium, sodium, magnes];

caléiurm). The calibrated moa_e'l was, then
used to predict how race amounts of
1adt mdees‘m{eract mth the soils indsar

'C('_Jnvez'rtiorga'_lly, Lad;@m;@.zqe uptake by
soil.solids is expressed in'temms of K,
daliiad by '

csses take

cmd valuss ef Ii ‘fy three
radionuclide slements, coball, stromtium
and americnun, This resulf increases our

ol
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Radiocaesium in
systems

Statfat the [FE are coordinating an
ternational study, mded by the
Europear Comrmunty, on the after-effects
of the Chemiobyl acoident, In conjunction
with: colledgues friom the Nathéarlands,
Russia, the Ukraine:and Belerus, sediment
samples were collected from lakes

aguatic
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Observed K,

Radz@eaﬂmn Labcralorv end the
Universities of Br iD[Dl and B

understanding of upland Warsr quality,

tEg valies of lhe.
rer_z_ﬁ,vfaliﬂespf

located. in gontaminated aleaq of the UK
Russiadnc the Haaing, / oA
mathads fremm the clfferent'laboratozics
showed that much of the radiocassium
was locked into the lathice of elay minerats
angd that ipmany lakes orly asmall amount
remains mobile and potentially

dangervus: The mebile fraction is mestly
aftached to special SHGS én e ch*y

‘miinerals, from where it tan be displacad
oaly by a fswother compeunds, one of

T s the amymoniumy iow; In:takes wﬂh
prganic-rich sedithernts, bagte




can gwe rise to hjgh.ammonlurn

:m@bﬂlsa sy @f radl@ Sassin f;ic'@urs.

Sﬂw@n ﬁvmamms in m‘aﬂem

5 !
ivers, 1‘: is pormally
.a1 t'nea‘e are gssentialy
of 5 ilicon becauss

diai'om Q"Lowrh that ﬂwe et flux
siliton frérm friinaial tii,s‘és‘cl_u;ion

}nch' lfab@ratory salu_on Care
sm*ula1 to those measéd foranatural
Hardwater,

Biological response to the
remediation @rf an acid lake
.Iil]as;ty fur §i repm

thiat examiies the

g :‘vvajte:r'a@idiw:by

of mu J.Q,a._clcl o me_ialcewai_e: .E-.'-:." a
result, the pH increases.
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and ity nuvnbaxs have- tbere T de '
as e result of tartd_'S' fiom:

mcueasad by a factor ol’ terv £ ol rhat the_s,e
ar umajs mw phy ! I'Ile’l]O] paﬂ in the

't"el.auvely ife c;ent ﬁiLeJ feeder ]ﬂrge‘
cladocera, lile Japﬂma caniliermueh
larger velumes:of water but they have a
higher minimun. fHod réquiremet and
aEniiot suivive pericds of Iow

phyteplankton productivity. Thie
coneentration st ghytoplankton in
Sealhwaile T s now: high enough te
:Eﬂ_{pDO t a ﬁounsh:ng po TLSIIOEI of

Bediment studies

Themovements of coals é“’sédjmeﬁf, and
assoeisied eheniges in ehais &l bet
properties, nflisncs rivering balitats 3

Seattivaite Tarm g) pH'b) dumber éfHclopediam L

Tsththe short dlld l@ng Lefl'ﬂ. T addnwm

vebcﬂy' st’ucme and distribution
;,l"-eqsos cu the river bed, The use of

dovn-streain components of veloeity, has
enab' ed aceyrate determination of the:
resses operating in the study reach. Itis
i e will allow
modeling mmo\remeqls todse imade; by
clearly e relationships
armongrlocal bed shear gtress, seﬁ_m@ni
tramsport and the logal bed configuration.

: magement. Tospand the Dabelna
data cwajlamle for deolgmng Gra,nage




conditions in a drain furrow. The data will
be used to calibrate a hydraulic model
which predicts acceptable furrow lengths
and gradients for different soil types. In
addition, the hydraulic criteria are being
related to soll properties, in particular
uncenfined compressive strength and
penetrometer loading.

On some reaches of the River Rhine,
gravel dunes form on the river bed at high
flows. At lower flows the remnanis of
these dunes cause obstructions to
shipping which have to be removed to
ensure free passage for ships. In the short
term this can be achieved by dredging,
but the process has to be repeated when
the dunes reform. In the longer term
another solution, possibly involving
engineering works, is required to siop the
formation of dunes. Before carrying out

such work an understanding of the effects
of such work on dune formation, growth
and decay is required. Fieldwork has
been carried out in order to make detailed
measurements of flow, sediment transport
and dune form and structure. In addition,
regular observations of dune profiles and
river siage have been made. This
information has enabled the dunes formed
on the River Rhine to be compared with
other observations of dunes, allowing an
initial analysis of likely behaviour and
response to altered flows. A deterministic
model of fluvial dune formation is being
developed, with the aimn of predicting the
effects of engineering works, and thereby
enabling rational management of affected
reaches of the river.

Chemical analysis
Staff working on this project contribute

significantly to other IFE research
activities, by providing a specialised
analytical service at the Windermere
Laboratory. They also maintain a
programme io follow long-term changes
in rain and surface watier chemistry in
Cumbria. They participate inn the NERC-
wide LOIS project, carrying out analyses
to determine riverine chemical fluxes, anc
limising with staff in other NERC Institutes,
and with University colleagues. The
laboratory has recently taken delivery of
an Inductively-Coupled Plasma Mass
Spectrometer, which will be used for
studies of metals in lakes and rivers and
soils; the insirument will be especially
useful in the testing of multi-element
chemical models described above.
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jects withinthis project have
en rearranged, This final report
summams the essénog of i the ofigoing
studiss molved‘
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Assessment and prediction of changes in the
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Laboratory services

The library and information
service

Libraries in research instituies are user-
centred organizations. The needs of the
Instinites  scientific researchers, students
and managers continue to change. These
changes include the need for a wider
range of information types {e.g. marketing
information, management information, re-
formatted/predigested information)
provided with fasier access and response
times over a wider geographical spread of
sites. Despite the harsh economic climate,
the Library and Information Service has
managed to continue its existing services
and to lay the basic foundations for the
improvements required to respond to the
changes in our users needs,

The library

The number of items catalogued for the
Library rose by 8% during the reporiing
period to 10,800. All of these were added
to our computerised catalogue database
together with the existing digital records
back to January 1987. The database now
contains aver 60,000 records. At this iime,
access to the database is only available on
one library PC. In 1994/95 we hope to
make the information available over the
local area network being installed at Ferry
House and explore the possibilities of
access from other sites, ’

In September Sheila Scobie was
appointed as Assistant Librartan for one
day a week at the River Laboratory
library. We thank the secretarial staif at
Wareham for their co-operation in
providing the essential services for this
library over the last five years. We also
thank once more the staff of the Institute of
Terrestrial Ecology libraries for their help
and co-operation in providing services 1o
[FE scientific staff at Edinburgh and
Monkswood.

The information services

The full range of information services from
selective dissemination of information
through to retrospective retrieval were
provided as normal. We also became
founder members of the UK Pro-Cite and
the UK CDSAISIS user groups.
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Networks

The provision of input to the Aquatic
Sciences and Fisheries Abstracts (ASFA)
was improved this year and 350 entries
were submitted. This still leaves a large
backlog which will be tackled next year.

Contact and collaboration with the various
associations of aquatic sciences libraries
and information centres was maintained &s
was contact with the Cumbria
Environmental Informaiion Network and
the network of educational organisations in
the North West.

Helen Poulin, a student with the
Department of Foreign Languages,
Universite de Haute Alsace, joined the
library team for a two maonth practical
training period. She undertock a range of
transiations with an emphasis on French
fish-pass papers. This is the fourth
consecutive year that the library has
cooperated with a French University in
providing such placements.

The Freshwater Biological
Association

Although many members continue to visit
and use the libraries at Windermere and
Wareham, the provision of the Document
Delivery service has enabled many more
to utilise our collection. The service has
continued to expand and has been the
most used of the Members services this
Year.

Members will be sad to learn that Vera
Collins (Head of Microbiology
Department, FBA until 1976) died in
February 1994, She left her collection of
scientific books, journals and reprinis to
the Association's library. The material was
collected at the end of March and will be
sorted and added to the library during the
1994/95 period.

Electronics and
instrumentation

The development of an automated
network of water quality
monitoring stations in a series of
European lakes.

This major three-year project (part-funded
by the European Union under its ‘LIFE’
programme ; the Community Initiative for

the Environment) is now under way. The
electronics section is responsible for the
design and construction of the monitoring
stations. Each station will be located on a
buoy, moored to the lake bed and will
monitor and record a variety of
meteorological and water cuality
parameters fully automatically. A remote
operator will be able to specify the
recording frequency of each parameter
and will be able to retrieve recorded data
via the telephone network. The system
will only require servicing once a month.
An additional electronics engineer has
been recruited to help with the design of
this system.

Deployment of data loggers

A ‘thermistor chain’ and associated data
logger will shortly be deployed in
Bassenthwaite Lake. A radio telemetry
system will link the data logger to a shore
station conngcted to the telephone
network. It will be possible to check the
thermal structure of the lake in real-time
and to retrieve stored measurements
without visiting the site.

External sales

A multi-spectral’ optical sensor {which
measures incidemnt light at five specified
wavelengths) was sold 1o the Departmenr
of Agriculture in Belfast for research in the
Irish Sea. A high accuracy temperature
sensor and recording instrument was sold
to the University of Edinburgh for the
study of glacial meltwater lakes.

Major installations

A large amount of electrical installation
work has resulted from both the refit of
large sections of the River Laboratory and
the renewal of the Ferry House roof,

Property, buildings and
equipment

Changes to laboratories and offices have
been minimal during this period. The
improving of security, fire and safety
standards continued with further
upgrading of fire doors and the fitting of
viewing panels to others. Certain
measures have been put into place to
improve our security cover, particularly at
weekends and ‘out of hours’.



The major work for this period has been
the reslating of the entire Ferry House
building. With the increase in insulation
new ceilings had 10 be installed in all the
top floor rooms and corridors.

This required the entire top floor to be
cleared of all stafl, furniture, fixtures and
fitiings. Eight portacabins were located on
the various lawns around Ferry House to
take the displaced staff; electricity supply,
telephones and computers links were all
re-rouied to these cabins. To
accommadate the scaffolding required,
the ferry road was re-aligned (this will stay
after the contract to provide & degree of
safety for staff leaving the rear of the
building).

The contract started at the beginning of
July and finished in early December with
everybody back in their offices. Certain
room moves were also accomplished at
this time with the removal of the office built
on the top floor landing and the
photocopier housed on the first floor. A
numbper of replacement windows were
also fitted.
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Mr Beaurnom a member of the NERC
Health and Safety Committee and of the
NERC Whitley Commitiee.

Professor Pickering and Dr Pinder served
on the Environmental Change Network
(ECN) Freshwater Working Group and
Professor Pickering also on the Biopoles
Research Working Group and the steering
group of the Catchrnent Based Ecosystem
Research Group. Professor Jones, Dr
House and Dr Tipping served as members
of committees or Working Groups of LOIS
{Land Ocean Interaction Study) and
Professor Jones also as a member of
TIGER 11 (Terrestrial Initiative in Global
Environment Research) committee.

Dr Elliott and Mr Petiman were members
of the Terrestrial and Freshwater Sciences
Directorate (TFSD) Core Groups and Dr
Elliott also a member of the Acuatic and
Life Sciences Grants Committee and of the
NERC Visiting Group which inspected
MSc courses. Dr Maberly and Dr
Potiinger acted as secrelaries to NERC
Special Topics Working Groups and Dr
Cranwell and Dr Reynolds as Working
Group Members.

Collaboration with other NERC
Institutes

Collaboration with Institute of Hydrology
{(Itl) and Institute of Terrestrial Ecology
(ITE) on the LOIS and TIGER research
programmes continued with Dr House and
Dr Tipping involved with the LOIS Core
programmes, Dr House, Mr Leach and Mr
Pinder with the LOIS York Laboratory and
Dr Tipping and Mr Woof with TIGER 1
programme.

Dr Armitage collaborated with [H in the
development of ecologically acceptabie
flows with reference to the effects of weed
growth on discharge relationships and Mr
Welton with TH on a joint consultancy. Mr
Beaumont and Dr Crisp continued
collaberation with TH &t Plynlimon. Dr
Carling had a joint project with [H and
another with the Institute of
Oceanographic Sciences at Bidston.

Dr Bailey-Watts and Mr [ Gunn have been
nvolved with ITE Banchory on the ecology
of the Dinnet Lochs and on interactions
between fish and their predators.
Professor Jones collaborated with the
microbiclogy group at [TE Merlewood
and Dr Wright with ITE Monks Wood
regarding RIVPACS developments.

Direct links between the Culture
Collection of Algae and Protozoa (CCAP)
Windermere and CCAP (Oban) at

Dunstaffnage Marine Laboratory
continued.

Scientific Societies

Dr Dawson was Council member of the
Instiiute of Biology and a member of the
Alien Planis commitiee of the Botanical
Society of the British Isles. Dr Day was
Newsletter editor for the UK Federation of
Culture Collections. Mrs Hurley was a
committee member of the Lancashire and
Cumbria Group of the Royal Statisiical
Society. Dr Maberly was a Council
member of the British Phycological
Society. Dr Mazn was a Council member
of the British Ecclogical Society, the
Institute of Fisheries and the Fisheries
Society of the British Isles. Mr Pettman
was chairman of the Britain and Ireland
Association of Aquatic Sciences Libraries
and [nformation Centres and national
representative on the European
Association of Aquatic Sciences Libraries
and Information Centres. Dr Pickug was
Convener of Environmental Microbiology
Group of the Society for General
Microbiology. Dr Tipping continued as
member of the Board of Directors of the
International Humnic Substances Society.
Dr Winfield was a Council member of the
Fisheries Society of British Isles and a.
member of the organising committee for
the Annual Study Course of the Institute of
Fisheries Management.

Other organisations

Dr Bailey-Watts was a member of the
Scottish Office Working Party cn Blue-
green algae and Dr Reynolds of NRA toxic
Algae Task Force and also a Board
member of the Centre for Water
Research, University of Western Australia.

Dr Elliott was a member of the Depariment
of Environment (DoE) Advisory committee
on Releases to the Environment, and
Bislogical Methods Panel of the DoE
Standing Cornmiitee of Analysts and a
member of the International Committee for
the Scientific Evaluation of the Norwegian
Institute for Nature Research. Dr House
was a member of the DoE Technical
Committee on Detergents and the
Environment and on the Phosphorus
Working group of ADAS. Professor jones
was a member of the Department of Trade
and Indusiry LINK Biological Treatment of
Soil and Water Management Committee
and was Scientific Director of Project
Urquhart.

Dr Carling was a member of the American
Society of Civil Engineers Task Force on
Mechanics of Non-Newtcnian Fluids and of

the British Standards Instinne
Sedimentation sub-commitiee and
Professor Pickering of a NRA Euro
Workshop. Mr Beaumont served on the
sieering group of the Acid Waters
Monitoring Network. Dr Wright was a
member of the Natural History Museum
ldentification Qualification Advisory Board
(IDQ} and served on the Moors River
Standing committee. Dr Winfield was a
member of ihe Bassenthwaiie Lake Forum.

Mr McCulloch was secretary of the
Association for Information Management
(ASLIB) Northern Branch. Miss Atkinson
continued (o serve as a Secretary of State
Appointed Member of the Lake District
National Park Authority and was Chairman
of its Planning Policy Committee. Dr
Reynolds continued to serve as an elected
member of Scuth Lakeland District
Council and of Kendal Town Council and
as a member of the Office of Water
Services (OFWAT) commiittee for the
North West.

Editorial commitments

Dr Finlay continued to serve as editor of
Archiv fur Protisenkunde, Professor jones
as editor of Advances in Microbial Ecology
and Freshwater Forum and Mr Pettman as
editor of New Library World and Librarians
World. Dr Elliott was series editor of the
FBA Scientific Publications and editor for
International Charr Symposium :
Proceedings. Dr Cranwell was Associate
editor of Organic Chemistry and Dr
Carling joint editor of International
Geomorphology. Dr Mann, Dr Pottinger
and Dr Winfield were Assistant Editors of
the fournal of Fish Biology. Dr Reynolds
was Sub-Editor for Archiv fur
Hydrobiologie and joint editor of a book
for Developments in Hydrobiology series.

Staff served on the Editorial or Advisory
Board of the following journals: '
Dr Armitage Regulated River and
Netherlands Journal of Aquatic Ecology, Dr
Crisp Hydrobiclogia, Dr Elliott Annales de
Limnologie and Wasser und Abwasser, Dr
Finlay FEMS Microbial Ecology, European
Journal of Protistology, Microbial Ecology
and Microbiclogy,. Dr Haworth Journal of
Palaeolimnoiogy, Dr House, Dr Maberly
and Dr May Internationale Revue der
Gesarnten Hydrobiologie and Dr Maberly
also Aqualic Biology, Dr Mann Ecology of
Freshwater Fish, Professor Pickering
Disease of Aquatic Organisms, Dr Pickup
Microbiology, Dr Reynolds Aquatic
Sciences, Journal of Plankton Research and
Limnologica, and Dr Tipping
Environmental Technology.
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Collaboration with
Universities

Teaching

Dr Hilton was a Visiting Professor at the
University of Reading, Professor Jones a
Visiting Professor at the University of
Liverpool, Professor Pickering a Professor
Associate at Brunel University and Dr
Tipping a Visiting Reader at the University
of Lancaster. Dr Crisp, Dr Pickup, Dr
Reynolds, Dr Winfield were Visiting
Lecturers at the University of Lancaster
and Dr Crisp also at the University of
Durham. Dr House, Dr Pinder and Dr
Wright were Honorary Lecturers at the
University of Reading and Dr Bailey-Watts
at the University of Edinburgh. Dr
Dawson was a Visiting Fellow at the
University of Southampton and Dr Pickup
an Honorary Research Fellow at the
University of Liverpool.

Seminars were given at the Universities of
Leeds and Reading by Dr Carling, at
Napier University and University of
Edinburgh by Dr Bailey-Watts, and at the
Universities of Exeter by Professor
Pickering, and Reading by Dr Wright. Mr
Clarke taught EM technicues to a siudent
at Girona University, Spain.

Staff acted as extermal examiners for PhD
degrees at the following universities:-
University of Hull (Dr Winfield), University
of London (Dr Bailey-Waits, Dr Winfield,
Dr Wright) and University of Leuvan (Dr
Hilton) and Dr Elliott was an external
examniner for.a Doctorat thesis at
Trondheim University.

Research

Dr Armitage collaborated with the
University of Natal on modelling the effects
of weed growth. Dr Bailey-Watts
continued studies on heavy metals and
phosphorus chemisiry of lake sediments
with the University of Edinburgh and on
Loch Ness phyieplankton with Lancaster
University., Dy Carling continued a project
with the University of Coblenz on
hydraulics of the River Rhine. Dr Day
collaborated on algal taxonomy and protist
preservation with the University of
Tsukuba and Dr Finlay with the Natural
History Museum and with the Universiiies
of Madrid and Copenhagen. Dr Hall
collabarated with the University of
Warwick on methane oxidation in peat. As
part of the Terrestrial Initative in
Geological Global Environmental
Research (TIGGER 2) programme Dr
Haworth collaboraterd with the University
of London. Dr House continued joint
research with the University of Reading on
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pesticide interaction with minerals.
Professor Jones and Dr Pickup continued
projects with the Universities of Liverpool
and Newcastle and Dr Maberly with the
University of Bristol on carbon limitation in
blooms of blue-green algae. Dr Pinder
collaborated with the University of
Birmingham on research on large river
ecosystems. Dr Potiinger continued his
collaboration with Brunel University on
physiclogical mechanisms controlling
fecundity in fish, with the University of
Liverpool on red blood cells of trout and
with the Universities of Nijmegen and Oslo
also on troui. Dr Reynolds had joint
research projects with the University of
Manchester on mass spectrometry, with
the University of Western Australia on the
impacts of fluid dynarmics and with the
University of Sao Paulo on plankion
ecology of lakes in Brazil. Dr Tipping
undertook joint projects with the University
of Lancaster on radionuclide complexation
by natural organic matiter, with the
University of Plymouth on a LOIS project,
with the University of Newcastle on a soil
liming study, with University of Illinois on
organic complexation modelling and with
Wageningen Agriculiural University on
acid soil chemistry. Dr Winfield
collaborated on projects relating to
Coregenus with the Universities of Wales
and Stirling and with the University of
London on population. modelling of pike
and perch.

Members of staff acted as supervisors for
students registered for PhD degrees at the
following universities:

Miss D Bunker (Manchester) [rreversible
sorption of radicnuclides onto
freshwater sediments, with Dr Hilton,

Miss S Brown (Liverpool) The molecular
systemnatics of naked amoebae, with
Dr Finlay.

Mr F Charlton (Wolverhampton - CASE
student) Remote sensing of
freshwater algae, with Dr George.

Miss P S Davies (Leeds) Phosphorus
dynarnics in limnetic ecosystems,
with Dr Reynolds.

Mr D Deere (Liverpool - CASE student)
[dentification of bacteria by flow
cytometry, with Dr Pickup.

Miss N Fielding (Liverpool)
Biomanipulation control strategies of
eutrophication in the Merseyside
disused docks, with Dr Maberly.

Miss A Fulcher (Lancasier) The
physiological ecology of the rotifer
community in the plankton of Loch
Ness and the Cumbrian lakes, with
Dr May.

Miss A Hartley (Birmingham - CASE
student) Microelectrode studies of
calcification and gas exchanges
within hardwaier alga! biofilms, with
Dr House.

Mr P Garner (Birmingham) Habitat use by
O-group cyprinid fish, with Dr Mann.

Mr R Hastings (Liverpoocl) Distribution of
nitrifying bacteria in lakewater and
sediments, with Dr Pickup.

Mr R Head (Lancaster - CASE student)
The role of sediments in blue-green
algal blooms, with Dr Bailey-Watts.

Mr N Hesketh (Manchester - CASE
student) The binding of hydrophobic
organic molecules by humic
substances, with Dr Tipping.

Miss L Jones (Brunel) Effects of
alkylphenols and related chemicals
on gonad developmen: and sex
determination of trout, with Dr
Pottinger.

Miss S McGowan (Liverpool - CASE
student) Palaeolimnelogy of blue-
green algal bloom formation, with Dr
Haworth.

Miss S Marshall {Cardiff - CASE student)
Roles of natural surfactants in
pollutant biodegradation in biofilms
in river sediments, with Dr House.

Mr [ Miskin (Liverpool - CASE student)
Identification and distribution of
bacteria and their plasmids in
sediments, with Dr Pickup.

Miss S Owen (Cardiff - CASE student)
Sorption and biodegradation of
pesticide/surfactant formulations in
biofilms on river sediments, with Dr
House.

Miss | Reeve (Canterbury) with Dr
Dawson.

Mr G Rhodes (Liverpool - CASE student}
Molecular evolution of plasmids in
deep sediments, with Dr Pickup

Miss V Wanstall (Liverpool} Managing
semi-enclosed eutrophic coastal
ecosystems: the roll of bottom-up
processes in the Merseyside disused
docks, with Dr Maberly.

MSc students from Napier University,
Universities of Edinburgh, Central
Lancashire, Lancaster, London and
Reading were supervised by Dr Armitage,
Dr Bailey-Watts, Dr Dawson, Dr Maberly,
Dr Pickup and Dr Pottinger.

During the year five research students
were awarded PhD degrees:

Miss E Baroudy (Lancaster), Miss B Ghul
(Konstanz, Germany) Mr A Kelsey
(Lancaster), Mr ] Porter (Liverpool), Miss |
Taylor (Dundee).



International meetings and
visits
Dr Armitage presented two papers at the
12th International Symposium on
Chironomidae held in Canberra. Dr
Bailey-Waits presented a paper ata
seminar in Ankara on Wetlands
Management. Dr Crisp attended a
meeting in Lyon of the European Inland
Fishenies Advisory Commission Working
Group on Fish Habitat Restoration. Dr
Dawson attended an International
"Workshop on Plant Invaders held in
Czechoslovalda. Dr Elliott was keynote
speaker at the [nternational Charr
Symposium it Trondheim and attended a
Workshop organised by Dr Hilton held in
Moscow relating to Chermobyl
radionuclides in fish which Mr Nolan also
attended. '

Dr Finlay was chairman and speaker in
two symposia at the International
Congress of Protozoology held in Berlin
which Miss Brown also attended. Dr
Haworth attended the 6th International
Symposiurn on Palaeclimnology held in
Canberra and presented a paper and also
gave lectures ai Deakin University
(Victoria) and Townsville University
(Queensland).

Dr Hilton was organiser and keynote
speaker at a meeting in Lisben on
Radioecology of Freshwaiers and

Estuaries and visited Brussels and Jordan.
relating to contracis.

Dr House was keynote speaker at
Workshops on Trends in Surface Water
Analysis held in Lisbon and at Reading on
Waier, Sediment and Waste. Professor
Jones attended a seminar at Tihany
Research Institute, Hungary and visited
Paris and Belgium for discussions on
research collaboration. Dr Mann and Dr
Welion attended a meeting in Hull on Fish
Stock Assessment. Professor Pickering
was Symposium organiser on Hormones
and Stress at the 12th Intermationai
Congress on Comparative Endocrinology
held in Toronto and attended a meeting in
The Netherlands of the an ESF working
group. Dr Pinder was session chairman
and speaker at Royal Entomological
Society Symposia on the Ecology of
Aquatic Insects and Insects as
Environmental Indicators. Dr Reynolds
was coorganiser and keynote speaker at a
Workshop on Turbid Lakes and Rivers
held in Belgium, presented a paper at a
NATO symposium in haly and was
speaker at seminars at the Universities of
Western Australia, Uppsala and Namur
and attended a SCOPE (Scientific
Committee on Phosphates in Europe)
meeting in The Netherlands, Dr Tipping
was an invited speaker at a meeting in
Strasbourg on Chemodynamics of
Groundwaters and presented lectures to

the Swiss Federat Institute of
Environmental Science and Technology
and io the Swiss Federal Institute of
Technology and spent two weeks at
Wageningen Agriculiural University
underiaking collaborative research on
acid soil chemistry. Dr Winfield presented
two poster papers at a meeting on Factors
Affecting the Distribution of Fish, Dr
Wright was a keynote speaker at the Tth
Congress of the Spanish Association of
Limnology heid in Bilbao, an invited
speaker at a meeting held in Canberra on
the Use of Biota io Assess Water Quality,
presented a ialk on RIVPACS at the
Museurn: of Darwin prior to visiting the
Alligator Rivers Region Research Institute
in Northemn Territory and also gave an
invited lecture on RIVPACS at the
University of Braunschweig, Germany.
IFE Staff carried out overseas visits for
collaboration on joint research projects -
Miss Brown to Belgium, Dr Carling to
Poland, Germany and Russia, Dr Maberly
to Florida, Dr Finlay to Denmark and
Germany, Dr Pickup to Japan and Dr
Hilton and Mr Nolan for fieldwork in
Russia.

Dr Bailey-Watts received Yuwadee
Peerapompisal from Chiang Mai |
University for training in algal identification
and enumeration.
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The Freshwater Biological Association

The Freshwater Biclogical Associaticn is
an independent body that conducts
research inio all aspects of freshwater
science. The programme is maintained
by awarding grants and studentships,
usually to young scientists. The
Association works in close collaboration
with the Natural Environment Research
Council's Institute of Freshwater Ecology.

By agreement with the NERC, the FBA
conducts its research programme in the

Laboratories now managed by the Institute

of Freshwater Ecology. The Windermere
Laboratory (The Ferry House) is the Head
Office of the Association and the other
laboratories are:

The River Laboratory, East Sicke,
Dorset

The Eastern Rivers Laboratory,
Huntingdon, Cambridgeshire

The Teesdale Laboratory, Bamard
Castle, Co Durham

The Edinburgh Laboratory, Penicuik,
Midlothian

Membership is open to individuals and
organisations that wish to support the
Association. Members receive copies of
the Association's Freshwater Forum, and
may cbtain other publications at a
discount; they may also visit the
Laboratories, and use the Library by
agreement with the Director.
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The Library provides a suite of services
including the following:

Current Awareness Service. A monthly
publication listing recent articles, reports
and books covering all aspecis of
freshwater science is available from the
Litrary and Infermation service for an
annual subscription,

The British List of Hydrobiolegical
Papers is published annually, listing
papers on British fresh waters, arranged’
geographically.

A Document Delivery Service supplies
photocopies of articles and papers from
the extensive range held in the library.
Literature Searches will be undertaken
by the library staff.

All of these services are available at
reduced rates to members of the
Association. Further details are available
from THE LIBRARIAN, THE FERRY HOUSE,
FAR SAWREY, AMBLESIDE, CUMBRIA
LAZ2 OLP.

In addition to its programme of research
and publication, and the maintenance of
International Archives such as the FBA
Library and Fritsch Collection, the
Association organises a range of meetings.
These include conventional scientific
symposia and major international
seminars. It is also envisaged that smaller
workshops and training courses will play a
larger part in the future programme.

All enquiries concemning Membership and
the Association's acitivities should be
addressed to:

The Director

Professor | Gwynfryn Jones
Freshwater Biological Asscciation
The Ferry House

Far Sawrey

Ambleside

Cumbria LAZ2 OLP

Telephone:

Windermere (STD Code 015354)
42468;

Intenational (4415394) 42468
Fax: (015394) 46914

FRESHWATER
BioLocicaL
ASSOCIATION



Appendix 1

Finance

A summary of the financial accounts for the
year ended 31 March 1994 is shown in the
pie-charts below, together with the
comparative figures for 1992/53

INCOME

EXPENDITURE

()
LRI
0.00.

7 NERC Science Budget
° Support

£2081k 53.0%
(£1,658k 46.9%)

1993/94
(1992/93)

Sales and Miscellanea

SoteSeletets! o Income
s £39k 1.0%
(£47k  1.3%)
Pubiic Sector
£1181k  30.0% _
(£1,181k  33.5%) Private Sector
&3 £335k  8.5% EEC .
(£375k  10.6%) £294k  T.5%
(£272k  T.7%)
Commissicned Research  £1,810k  45.0%
(£1.828k 51.8%)
VA Staff Costs

Sub-c
£42 k

] Laboratory Maintenance
£1,107k  28.1%

(£1,021k  28.9%)

(£81 k

£2,395k 61.0%
(£2,308k 653%)

1993/94
(1992/93)

Special Apparatus
£385k 9.8%
(£123k  35%)

oniracted Research
1.1%
2.3%)
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Appendix 2

Staff list

Management/Administration

Acting Director and Head
of Windermere Laboratory

Head of Regional
Laboratories

Management assistance

Secretary to Director

Secretarial services
(Windermere)

(River Laboratory)

Finance Officer

Finance and
establishmenis

Prof A D Pickering

Dr ] Hilten
Miss K M Atkinsen
Mrs M Thompson

Mrs V Muzalewski
Mrs Y Dickens
Miss K Ross

Mrs G Machin
Mrs D M Morton
Mrs V B Palmer

Mr C ] Moakes

Miss P Parry
Miss S Taylor

Management of lakes and reservoirs

Project Leader

br C S Reynolds
Dr D G George
Dr S C Maberly
Dr LMay

Miss C Butterwick
Mr 1D M Gunn
Ms D P Hewitt
Dr A E Irish

Mr A Kirika

Mr A A Lyle
Miss P S Davies*
Miss A Fulcher

Grade 5

Grade 6
HSO
EO

PSec
Ty Pt
Ty
SB1
EO
ACHPt

SEO

EO
AO

Crade 6
Crade 7
S50
880
HSO
HSO
HSO
HSO
H30O
HSO

RS

RS

Assessment and prediction of changes in the aquatic

environment
Project Leader
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Dr A E Bailey-Watts
Dr E Y Haworth
Mrs M A Hurley

Mr G HM Jaworski
Mrs ] E Parker

Mrs ]V Roscoe
Miss ] A Taylor

Grade 7
Grade 7
S5O Pt
S50
HSO

SO Pt
RF

Ecology of large lowland rivers

Project Leader

Land-river interactions
Project Leader

Dr L CV Pinder
Mr RH K Mann
Dr A F H Marker
Mr ] ABBass

MrDVLeach Temp

Mr G D Collett

Mr A CPinder Temp

Mr P Gamer*

Dr JF Wright

Dr P D Armitage
Mr M T Furse
Mr | H Blackburmn
Mr R]M Gunn
Mr N ] Grieve
Mrs | M Winder
Mrs KL Symes
Miss A Brockes*

Fish population dynamics and management

Project Leader

Dr ] M Elliott

Dr DT Crisp

Dr T G Pottinger
Dr 1] Winfield
Mr TR Carrick
Mr P R Cubby
Miss J M Fletcher
Miss L A Jones

Microbes in the aquatic environment

Project Leader

Culture
Collection for
Algae and
Protozoa

Dr B] Finlay

Dr R W Pickup

Mr K] Clarke

Dr G HHall

Mr B M Simon

Mrs R M Hindle

Mrs H E H Mallinson
Miss K Lawlor

Dr G Esteban

Mr | Porter

Dr] G Day

Miss S Brown
Miss M M Deville
Mrs ] Tompkins
Mrs A Cock

Grade 7
Grade 7
Grade 7
550
HSO
S0

S0

RS

Crade 7
Grade 7
Grade 7
HSO
S50

S0

S0

ASO

RS

Grade 6
Grade 7
S50
S50
880
HSO
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RS

Grade 6
Grade T
SS0O
580
580

SO Pt
ASO

RS

RF

RS

550
HSO
S0

AQ Pt
ASO Pt



Physico-chemical processes in catchments

Project Leader Dr E W Tipping
Dr P A Carling
Dr P A Cranwell
Mr C P Wool
Mr M S Claister
Mrs J P Lishrnan
Mr ERigg
Mr L Nolan
Miss HG Orr
Mr ] B James
Mr N Hesketh
Mr A Kelsey
Mr ] T Smith

River ecosystem processes
Project Leader Dr M Ladle

MrRT Clarke

Dr F H Dawson

Dr W A House

Dr ] 5 Welton
MriSFarr

Mr W R C Beaumont
Mr P Henville

Mrs S M Smith
MrDRCrr

Laboratory services
Windermere
Laboratory

Mr F R Ohnstad
Mr M A Rouen
Mr PV Allen

Mr M Lee

Mr T [ Fumass
Mr B M Godfrey
Mr D [ Aspinall
Mr J Crompion
Mr P M Hodgson
Mr G Gregson
Mrs ] Gregson
Miss R ] Bainbridge

Mr I Pettman

Mr 1D McCulloch
Miss C M Williams
Mrs K Crompton
Mrs K] Pearson
Mrs O Jolly

Grade 6
Grade 7
Grade 7
SSO
HSO
HSO
HSO

SO

SO

BHa6 G
6

Grade 7
Grade 7
Grade 7
Grade 7
Grade 7
S50
850
HSO
HS0O

S0

SPTO
580
HPTO
HSC
GO
PTO
PTO
PTO
PTO
Ind
Ind
Ind

SLib

AO

ADPt
AOPt

Fritsch Collection of Algal lllustrations

Honorary Curator Dr JW G Lund*
Mrs E G Devlin ASO Pt
Mrs E Mcnaghan AS0O Pt

River Laboratory Mr D S Cordwell FPTO
Mr B E Dear 50
Miss S Scobie Alib Pt
Mr S C Shinn PGSE
Mr G A Richards Ind
Mrs ] Whitmarsh Ind

Abbreviations:

Alib  Assistant Librarian

AO Administrative Officer

ASQO  Assistant Scientific Officer

EO Executive Officer

GO Graphics Officer

HPTQO Higher Professional & Technical Officer

HSO  Higher Scientific Officer

Ind Industrial

PGSE Process & General Supervisory E

PSec  Perscnal Secretary

Pi Part-time

PTO Professtonal & Technical Officer

RF Research Fellow

RS Research Student

SB1 Support Band 1

SEO Senior Executive Officer

SLib Senior Librarian

S0 Scientific Officer

SPTO  Senior Professional & Technical Officer

SSO Senior Scientific Officer

Ty Typist

FBA - not [FE establishment
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Appendix 3
Project list

Management of lakes and reservoirs

Froject
Programme

Leader
Funding

Objectives

T04050-5 at Windermere and Edinburgh
Laboratories

TF34 Water management and hydrological
extremes

C S Reynolds

Science budget/commission/miscellancous
consultancies

To obtain greater resolution and experience in all
biological aspects of stored-water quality,
including methodology development, tracing
physical water movements, chemical recycles
and pelagic population dynamics. To develop
computational methods for predicting and
applying state-of-the-art knowledge to practical
problems.

Ecology of large lowland rivers

Project
Programme

Leader
Funding
Objectives

34

T04052-5 at Eastern Rivers Laboratory

TFS4 Water management and hydrological
extremes

L CV Pinder
Science budget/commission

The broad cbjectives are to quantify the physical,
chemical and biclogical interactions within large
lowland river systems and to develop models that
describe these interactions and are capable of
predicting the effects of changes in factors such
as management and levels of pollution.
Immediate, specific objectives include:-

a) Development of a model of flow relaiing
hydrological and morphological properties of
channels in order to predict sedimentation and
transpori of particulates, dissolved pollutants and
dynarmics of phytoplankton.

b} Determinaticn of seasonal and spatial patierns
of abundance of invertebrates and larval and
juvenile cyprinid fish in the Great Ouse and
relating these to factors such as channel
morphology, vegetation, water velocity,
management, recreational pressures and
pesticides.

c) Examination of the effects of changes in light
climate, due to turbidity, on the growth and
development of macrophytes and phytoplankion
in the Great Quse.

Land-river interactions

Project
Programme

Leader
Funding
Objectives

T04053-5 and T04071-5 at River and Windermere
Laboratories and ITE

TFS4 Water management and hydrological
extremes

JFWright
Science budget/commission

This project, which is heavily commissioned,
includes strategic and applied research in river
management, conservation, the impact of land-
use on river biota and environmental impact
assessment. The relationship between catchment
features/land use and the river biota is being
addressed through collaborative work with the
Institute of Terrestirial Ecology (ITE) and also
through a commissicn on headwater streams.
Current objectives include i) research on river
management and pollution assessment which is
responsive to the requirements of the National
Rivers Authority; ii) studies to provide the
statutory nature conservation organisations in
Great Britain with information on river biota and
techniques for site appraisal; iii) research on the
macro-invertebrate assemblages of headwater
streams, their contribution to catchment
bicdiversity and the impact of agricultural inputs;
iv} studies on the response of the fauna and flora
to reduced flows and habitat loss in a river; v)
development of a data-base on the biota and
environrental conditions in British rivers to
service strategic research and ensure the
availability of the data for environmental impact
assessments, long- term meonitoring, climate
change studies.

Micrebes in the aquatic environment

Project
Programme
Leader
Funding
Objectives

T10082-5 at Windermere Laboratory
TFS10 Environmental micrebiology
B] Finlay

Science budget/commission

a) To investigate the identity, diversity,
distribution and functicnal rcle of microbes and
microbial processes in acquatic (especially
freshwater) environments.

b) The innovative exploitation of aquatic
microbes with biotechnological potential,
especially algae, protozoa and {ree-living
prokaryotes.



Fish population dynamics and management

Project

Programme
Leader
Funding
Objectives

T11050-5 and T11063-5 at Windermere, Eastern
Rivers, Teesdale and River Laboratories

TFS11 Freshwater biology and water quality
] M Elliott
Science budget/comrnission

@) To obtain quaniitative information on variations
in numbers, biomass, growth rates, morality
rates, production rates, movements and feeding
of fish and their food organisms in streams,
rivers, lakes and reservoirs. To identify the
extrinsic and intrinsic factors affecting these
variables and to develop mathematical models
that can be used to predict quantitative changes
in these variables. Particular emphasis is placed
on popuiations of brown trout, pike, perch, charr
and the rare coregonids (schelly, vendace).

b) To elucidate the basic physiological and
endocrinological changes that occur when fish
are subjected to acute and chronic environmental
stress, with special emphasis on survival, disease
resistance, growth and reproduction. To
nvestigate methods for controlling the stress
response by modifying the fish's environment or
by selecting, for breeding purposes, fish with low
sensitivities 1o environmental stress.

c) To interpret and apply the results of the above
work so that they can be used for the scientific
management and conservation of stocks of
freshwater fisk and their environments, especially
in relation to human periurbations such as
eutrophication, acidification, changes in land use
and changes in climate.

Physico-chemical processes in catchments

Prgject

Programme
Leader
Funding
Objectives

T11052-5 and 11059-5 at Windermere and River
Laboratories

TF311 Freshwater biology and water quality

E W Tipping

Science budget/commission

a) To investigate the pathways and
transformations of particulate and soluble
chemical components in catchmenis.

b} To improve understanding of the fundamental
physical, chemical and biological processes
operating in soil waters, rivers and lakes.

¢) To develop quantitative models of individual
and combined processes.

River ecosystem processes

Project T11053-5 at River and Windermere Laboratories
Programme  TFS11 Freshwater biology and water quality
Leader M Ladle

Funding Science budget/commission

Objectives  This project includes sirategic and applied
research into river ecosysiem processes. The
study area ranges from procedures designed io
measure the kinetics of chemical transport
processes at the particle/water interface; through
physical, chemical and biological investigations
designed to improve management and
understanding of plant communities in rurming
waters; studies of the environmental irmpact of
management activities including control
measures for insect pests such as the Blandford
Fly; development of techniques for the
determination of runs of migratory salmonid
fishes and for the validation of fish counting
installations; establishment of the natural patterns
of recruitment and resource utilisation by:coarse
fishes and the solution of problems of
classification, identity distribution and population
genetics in a wide range of aquatic organisms.

Assessment and prediction of changes in the aquatic
environment

Project T11055-5 and 11080-5 at Windermere,
Edinburgh and River Laboratories

Frogramme  TFS1] Freshwater biclogy and water cuality

Leaders A E Bailey-Watts

Funding Science budget/commission

Objectives  a) The acquisition of physical, chemical and
biological data from diverse aquatic ecosystems
with the primary purpose of identifying and
cuantifying environmental changes associated
with man's activities, distinguishing man-made
change from natural variations and trends and
giving early waming of undesirable effects.
b) To seek a better understanding of organisms
and fundamental processes within the aquatic
environment and to identify particular variables,
processes and agquatic environmenis which are
sensitive to change.
c) To develop qualitative and quantitative models
for the assessment and prediction of change in
aquatic ecosysiems as influenced by catchment
perturbation.
d) To apply the knowledge to the mitigation and
preferably prevention of problems attributed to
cultural eutrophication, acidification and other
results of hurnan pressures,
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Appendix 4
Publications

Scientific Papers

BRailey-Watts A.E. & Kirika A. 1993
Phytoplankton and controlling factors
in the rapidly flushed, upland Loch
Dee (Galloway, Scetland). The Loch
Dee Symposium. (ed. D]. Tervet &
F.M. Lees) p83-96 Foundation for
Water Research, Medmenham,

Baroudy E. 1991
Current research on Lake
Windermere charr.
Inf Ser.int.Soc.Arctic Char Fanalics
No.5 18-20

Beakes G.W., Canter H.M. & Jaworski
G.H.M. 1983
Sporangium differentiation and
zoospore fine-structure of the chytrid
Rhizophydium planktonicum, a fungal
parasite of Astertonella formosa.
Mycol Res. 97 1052-1074

Bean C.W. & Winfield I.]. 1992
Influences of the tapeworm Ligula
intestinalis (L.) on the spatial
distributions of juvenile roach Rutiius
rufilus (L) and gudgeon Gobio gobio

(L.) in Lough Neagh, Nerthern Ireland.

Neth.[Zool. 42 416-429

Berninger U.-G., Wickham 5.A. & Finlay
B.J. 1993
Trephic coupling within the microbial
food web: a study with fine temporal
resolution in a eutrophic freshwater
ecosystem. Freshwat Biol. 30 416-432

Beven P. & Carling P. 1952
Velocities, roughness and dispersion
in the lowland River Sevem. In:
Lowland floodpiain rivers:
geomorphological perspectives (ed.
P.A Carling & G E.Petts) p71-93.
Chichester. ] Wiley.

Bickerton M., Petts G., Armitage P. &
Castella E. 1883
Assessing the ecological effects of
groundwater abstraction on chalk
streams; three examples from eastern
England. RegulRivers Res.Mgmt 8
121-134
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Brown §. & De Jonckheere ].F. 1594
Identification and phylegensetic
relationships of Vahikamipfia spp.

{free-living amoebae) by riboprinting.

FEMS Microbiol Letis 115 241-246

Brown S. & Day ].G. 1893
An improved method for the long-
term preservation of Naegleria
gruberi. Cryo-Letters 14 349-354

Bryant C.L., Farmer ].G., MacKenzie

A.B., Bailey-Watts A.E. & Kirika A. 1993.
Distribution and hehaviour of
radiocaesium in Scottish freshwater
loch sedimenits. Environmental
Geochemistry and Health, 15 153-161

Canter H.M. & Dick M.W. 1994
FEurychasmopsis multisecunda gen. et
sp.nov., a parasite of the suctorian
ciliate Podophrya. Mycol Res. 98 105-
117

Carling P.A., Glaister M.S. & Flintham
T.P. 1963
Soil erosion and conservation on land
cultivated and drained for
afforestation. Hydrol Processes T 317-
333

Carling P.A. & Petts G.E. (ED.) 1992
Lowland floodplain rivers:
geomorphological perspectives.
Chichester. John Wiley, 317p.

Casey H., Clarke R.T. & Smith 5.M. 1993
Increases in nitrate concentrations in
the River Frome (Dorset) catchment
related to changes in land use,
fertiliser applications and sewage
input. Chemy Ecol. 8 105-117

Clarke K.J., Finlay B.]., Vicente E,
Llorens H. & Miracle M.R. 1993
The complex life-cycle of a
polymorphic prokaryote epibiont of
the phytosynthetic bacterium
Chromatium weissei. Archs Microbiol.
159 498-505

Copp G.H. & Mann R.HK. 1893
Comparative growth and diet of tench
Tinca tinca (L.) larvae and juveniles
from river floodplain bictopes in
France and England.

Ecol freshwat.Fish 2 58-66

Crisp D.T. 1983
Population densities of juvenile trout
(Salmo trutta) in five upland streams
and their effects upon growth. survival
and dispersat. JapplEcol 30 753-171

Crisp D.T. 1993
The environmental requirements of
salmon and trout in fresh water.
Freshwat.Forum 3 176-202

Crisp D.T. 1993
The ability of UX. salmonid alevins to
emerge through a sand layer. [Fish
Biol. 43 656-658

Davison W., Hill M., Woof C., Rouen M.

& Aspinall D. 1994
Continucus measurement of stream
pH. Evaluation of procedures and
comparison of resulting hydrogen ion
budgets with those from flow-
weighted integrating samplers.
Wat.Res. 28 161-170

Davison W_, Hilton ]., Hamilton-Taylor J.,
Kelly M., Livens F., Rigg E., Carrick T.R.
& Singleten D.L. 1983
The transport of Chernobyl-derived
radiocaesium through two freshwater
lakes in Cumbtia, UK.
JEnvir Radioactivity 19 125-153

Day ].G. & Turner M.F. 1882
Algal culture collection and
bictechnology. In: Proceedings of the
symposium on culture collection of
algae. Tsukuba Feb.15, 1§81 (ed.
M.Watanabe) p11-27. Tsukuba.
National Institute for Environmental
Studies.

Elliott .M. 1693
The pattern of natural mortality
throughout the life cycle in contrasting
populations of brown trout, Saimo
truttal,. Fish.Res. 11 123-136



Elliott J.M. 1993
The living siream. Sherkin Comunent
No.15pll

Elliott J.M. 1993
The pattern of naniral mortality
throughout the life cycle in contrasting
populations of brown trout, Salmo
trutta L. Fish.Res. 17 123-136

Eliott J.M. 1993
A 25-year study of production of
juvenile sea-trout, Salmo trutla, in an
English Lake District stream.
Can.spec.Pubils Fish aquat.Sci. No.118
109-122

Elliott ].M, 1953
The seli-thinning rule applied to
juvenile sea-trout Salmo trutta.
JAnim.Ecol 62 371-379

Elliott J.M. 1594
Quantitative ecology and the brown
trout. Oxford. Cxford Univ Press, xi +
286pp

Elliott .M. 1991
Dr.T.T.Macan and his work on
Ephemeroptera. [Obituary]. In:
Overview and strategies of
Ephemeroptera and Plecoptera (Proc.
Bth Int. Ephemeroptera Conf, & 10th
Int.Symp. Plecoptera, Granada, Spain,
July 1888) (ed. ] Alba- Tercedor &
A.Sanchey-Ortega) p585-588.
Gainesville. Sandhill Crane Press.

Elliott ].M., Elliott ].A. & Hilton J. 1993
Sources of variation in post-
Chemobyl radiocaesium in brown
trout, Salmo trutta L., and Arctic charr,
Salvelinus alpinus (L.), from six
Cumbrian lakes (nerthwest England).
Annis.Limnol 28 79-98

Elliott J.M., Tullett P.A. & Elliott J.A. 1993
A new bibliography of samplers for
freshwater benthic invertebrates.
Occ.Publs Freshwat biol Ass. No.30
S2p.

Embley T.M. & Finlay B.]. 1994
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Addresses

The IFE operates from five bases sirategically placed around the country. The Headquarters are at the Windermere Laboratory and
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Telephone: 0153594-42468
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Contact: Prof A D Pickering

Institute of Freshwater Ecology
Teesdale Laboratory

c/o Northumbrian Water
Lartington Treatment Works
Lartington

Barnard Castle

Co Durham DL!2 9DW

Telephone: 01833-50600
Facsimile: 01833-50827

Contact: Dr D T Crisp

Institute of Freshwater Ecology
Edinburgh Laboratory

Bush Estate

Penicuik

Midlothian EH26 0QB
Telephone: 0131-445-4343
Telex: 72579 BUSITE G
Facsimile: 0131-445-3943

Contact: Dr A E Bailey-Watts

Institute of Freshwater Ecology
River Laboratory

East Stcke

Wareham

Dorset BH20 6BB

Telephone: 01929-462314
Telex: 94070672 WARE G
Facsimile: 01925462180

Contact: Dr ] Hilton

Institute of Freshwaier Ecology
Eastern Rivers Laboratory

Monks Wood Experimentat Station
Abbots Ripton

Huntingdon

Cambridgeshire PE17 ZLS

Telephone: 01487 773381
Telex: 32416 MONITE G
Facsimile: 01487 773467

Contact: Dr L C V Pinder

The FBA continues to run a programme of basic research under the guidance of its
Council. Tt also continues to provide services for its corporate and individual

members.

Correspondence should be addressed:

Freshwater Biclogical Association

The Ferry House
Far Sawrey
Ambleside
Cumbria LA22 0LP

Telephone: 01539442468
Telex: 94070416 WIND G
Facsirnile: 01538446914

Contact: Prof ] Gwynfryn Jones
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