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Introduction

P

:3The Workshop on *Fish Farm Effluents and their Control in EC Countries* was held in
§ Hamburg, Germany, November 23 to0 25, 1992, joi i

§ With the common market approaching a new p
. whether there is a need to harmonise the regulato
standardize the recommended control procedu
problem areas related to these iss

hase in 1993, the question arose
ry efforts withiin EC countries and to

res. The Workshop addressed key
ues in modern fish famming.

. Problems associated with fish farm effluents are not a new concern to practioners,
scientists and administrators involved in the mana

gement and regulation of the aqua-
iculture industry. A number of organisations - national and international - have cealt

‘many pertinent aspects on discharge characteristics of land-based farming systems
f{,nd their environmental impact. In the marine environment, the Working Group on
R Environmental Impact of Mariculture of ICES (International Council for the Exploration
of the Sea) has delineated the dimension of the ecological problems associated with
‘epge farming in coastal waters and identified a course of action which member
countries could use to minimize impacts. In 1991 GESAMP {Group of Experts on
S;ientific Advice on Marina Poliution) established a Working Group on environmental
aspects of coasta) aquaculture in developing countries. It is therefore timely to address
tbg pertinent ecological issues on an European level.
Eann aeadt S LT TR
* This document is based on the Report presented to the Commission of the Euro
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The workshop received overviews of the environmental loading and ecological effects
of aquaculture effluents and the approaches which could be employed to minimize
both the output of waste and its impact on the environment. The role played by effective
site selection and resource allocation in this process was stressed. Papers were
presented describing the regulatory structures for the control of aquacutture effluents in
19 countries. Position papers were provided by the EC, EIFAC-FAO, FES, and the
Federation of Greek Maricultures. Thirty two technical posters were also presented.

Overview Contributions '

The overviews included the following subjects: (a) Pollution Loads Derived from Aqua-
culture: Land-based and Water-based Systems (Hans Ackefors and Magnus Enell ); (b)
Environmental Impacts: Negative and Positive Aspects (Harald Rosenthal); (c)
Minimizing Inputs (Feed Optimization): Eutrophication *Not on the Menu® (Reid Hole);
(d) Minimizing Outputs (Treatment) (Simon J. Cripps); (e) An Ecological Approach to
Minimizing the Impact of Aquaculture on the Natural Environment (Richard Gowen); (f)
Inlegrated Farming Systems with Special Reference to Lagoonal Areas (Ettore
Grimaldi and Gino Ravagnan); (g) Monitoring for Farm Management: Freshwater, land-
based systems (Yves Moutounet); (h) Monitoring Ecological Change Associated with
Marine Fish Farming (Richard Gowen); (i) Site Selection and Regulation Issues for
Trout and Carp Farming (Mathias von Lukowicz); (k) Strategies for Aquaculture Site
Selection in Coastal Areas (Edward A. Black);

Position Papers

A total of five papers were presented at the Conference, representing (a) the view of
intergovernmental organisations such as the "Commission of the European Com-
munities”, the "European Inland Fisheries Advisory Commission of FAO* (including the
analysis of a draft survey on national legislation of effluent discharges from fish farms in
EIFAC countries), and (b) regional and local organisations of the industry such as the
“Fédération Européenne de la Salmoniculture” with most of its members from northern
European countries and the “Federation of Greek Maricultures® with interests mainly in
the Mediterenean area. The full text of these Position Papers can be found in Annex 1

of this document.

Dr. Piccioli provided an overall outline of the general policy of the EC legislation,
aiming at restoring and protecting the environment through a number of directives
through which governments collaborate. Some of these directives (Council directives
78/659, 79/923, are partly applicable to several aspects of regulating fish farm effluent
and are described. He also stressed that the environment is not a field of Community
exclusive competence and Community action may not necessarily include legislative
initatives but may be suppoding the coordination of national actions, or specific
programmes of common interest which otherwise would not be tackled appropriately or

in time.

Dr. Barg stressed the importance of regional studies on environmental assessment and
management of aquaculture development and outlined the programmes in which FAQ
is presently involved. The options for environmental management of aquaculture as
viewed by EIFAC are also outlined. These include environmental management issues
at farm level, socio-economic aspects and public awareness issues to enhance the
understanding of interactions between aquaculture and the environment, and aspects
ol improved legislation governing aquaculture development.
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more directly linked 1o farm management, modelling of environme’barameters (e.g.
22) can be a valuable tool in decision making.

Probably the greatest source of improvements in effluent quality in recent years has
been the continuing development of feed formulations. The better understanding of the
balance between energy and protein reguirements (e.g. 32) has led to the widespread
use of high energy feeds, and significant reductions in P and N content of feed. The
potential for increased use of vegetable protein (17,18) instead of fish meal has
implications for feed costs, availability and sustainability of levels of aquacukure greatly
in excess of current production. '

Most of the recent expansion of fish farming in Europe in recent years has been based
on intensive systems in both fresh and salt water, Several posters indicated the poten-

tial of extensive integrated systems, utilising naturally available primary production, or-

wastes from other agricultural activities to produce fish without addition of nutrient
elements to the water resource. Little use has been made elsewhere of the experiise in
these systems available in eastern Europe {4,5,8), or of the potential tor improvement

and dissemination of the Italian valli-culture systems (27). These systems can be net

removers of nutrients from the inflowing water, and may be placed against more
complicated systems, involving, for example, recycling (2,21,26). There appeared to be
unexplored opportunities for the combination of intensive fish or animal farming with
extensive fish farming systems, which might result in considerable improvements in the

efficiency of energy and materials use, and net reductions in effluent discharge to the -

environment.

Particular interest was expressed in experiments which are carried out in Russia (3) to
explore the true environmental requirements of fish in intensive culture, and the extent
to which the provision of such conditions induced improvements in fish performance

and water quality, etc. It had been shown that fish were able to regulate not only their -
feed intake to appropriate levels using demand feeders, but could also distinguish and .

select between feeds of different qualities. The fish could be trained to release salt
solutions when treatment for external parasites was necessary, and regulate pond
conditions through stimulation of lime inputs. The potential for such novel cancepts in

fish farming remains to be clarified, but has parallels in some branches of develop-
ments in intensive animal husbandry.

Comments Arising from Paper Discussions.

During the course of the Workshop a theme that was repeated by some scientists and -

fish farmers was that it is in the interests of the industry to minimise waste outputs. Many
of the panticipants representing fish farmers and fish farming associations expressed
concern that, in many cases, freshwater and marine fish farming was often unfairly -
constrained. For example, in the case of water resources, it was suggested that fish
farms do not have equal access to water resources and are often more intensely
monitored and controlied by regulatory authorities than other users. While it is recog-
nised that conflicts have arisen, for example between fish farming development and -

other industries such as tourism and traditional fishing, discussion of these issues wers
beyond the scope of the workshop.

Although the Workshop focussed upon Fish Farm Effluents, questions of their control
ind monitoring cannot be separated from other operational and regulatory procedures
hat m{luence the quality of effluents and their effects on aquatic environments. At the
sperational level, farming practices, for example the different methods of feeding fish
nd the quality of feed used, influence the quantity and quality of effluents. Similarly,
18 design and operation of effluent management systems are clearly recognised as
sportant factors influencing the final impact of effluents entering the environment.
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lena resentations and the coun )
APmoug?elshge?ween%hg ecological and regulatory problems presenled‘byvziisitc\ga;gr}g
sj.ﬂeref;‘ ter and coastal marine areas, there are also many aspecls n e
o "z\sor:v a}n order to allow maximum flexibility in dl.x:u:(sngg m’?S\;‘/alsssc?ee;'d:d o ;\old
o 3 i ilable to the Workshop, 1
i f the expertise available _

ta:;r;?a?;i v;::xﬁaﬂ?scussiox: 1o cover freshwater and coastal marine matters and
$

combine the results into a unifying document.

here is a wide range of regulations and standards comrouir;g fish favrvri'rénggr :r?gem;
p er: o of effluents throughout the EC. These results ormda de range o
d::cir:r:%ental economic, and social conditions foung v;nhxr; :r:'eﬂae’:toa r? Lo
ot : iversi i d standards ais
. The diversity of regulations an
?g?t:tﬁzea:esggstsrols apptopriatg to the different forms of aquaculture and the nature and‘

quantity of wastes discharged.

i jous mathod of minimising
i nt output was considered as one obviou
Redlucgrc‘g! gtf\(:rj\ge assopciated with the discha;ge of aquaculturfe waslt;s;;)rlf:yaenlgmg:::
'eco‘gg reduction of waste  oulputs are: gmprov'ed*feed mmul lions o thiters)
'r?\anagemem {including better feed qqnver.;lon raugfs)i;1 trgsrcar;:glcct oS 1S):
i isease prevention. In addition, the use 1 in
'r?&&‘fsg gl:gauti)igation of waste may also represent a means of reducing was

discharge.

i i And .
ssues Arising From Panel Discussions ‘
Maln | Dramngg Group Sessions: .

General : Statement

Although the discussion sessions were divided into freshwater ;n(cri‘ m;élrn?h?sb;eecjg?nﬁ
lear that most of the issues discussed were comman to both. e o

o ntation of the discussions has besan combined. Much of the discussi g ated 10
p:es‘e‘in management -and monitoring arevpres'ented below. An omhmenational
guagngestgéd method of how planning, and ecologsc_al'_assehssmgn;nats Jmem navos ir;
regional and site specific level with regulatory monitoring has be y

Figure 1 (presented at the end of this section).

Regulations.

It is clear from the country reports and panel discussions that \hzr_e ahr:raewgife erg?l?:n(l)sf
ulations and standards controliing fish farming and the discharg At
thi hout the EC. This is due in part to the wide range of environmenia dition
tmougbg?h within a.nd amongst member states. In addition, the d|yersny of relgu a lc:h:
iy ironmental standards reflects differences in fi§h farming techno‘ogty,n e
an 'Br;vf‘armed and the nature and guantity of wastes d|scha(ged. Ha&:m?u?jlsirax ;::1 -
?gges::tions and' standards throughout - the £C would be a difficult task a

instances is not considered desirable.

Reducing, Effluent Output

i i inimisir the ecological change
i outout is an obvious method of minimising I
gse::cciggdw:iﬁeme gischarge of fish farm wastes and it is clear that in recent years
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there has been a significant reduction in feed wastage. Key elements in reducing a) give full considera
waste output were considered to be: and the coastal area, inc|

() improved husbandry, for example the separation of year classes in salmon
farming to reduce the risk of disease and the need to use of antimicrobial agents; b) include standards of w aste di

() Optimisation of feeding strategies to reduce wastage;

() mprovements in feed formulations (see for example, Hole and , this volume)

(V) Development of eff_icient mechanical methods (filters) to remove wastes (see for rearing of livestock. es from intensive
example Cripps, this volume). ¢ involy '

1 . . d cul f | imaldi and . @ aquaculturists and aquaculture development ;

n addition, the use of integrated culture systems (see for example, Grimaldi an process to ensure appropriate criteri ; €xperts in the planning

Ravagnan, this volume) with recycling and utilisation of wastes in other production sites, A are used in the designation of potential

systems may also serve as a mechanism for reducing waste discharge, although the i M) the g

transfer of disease and/or chemicals between different components of the integrated A 8 development of national integrated coastal mana

system would need to be carefully evaluated.

Pro-active, Integrated Planning and Management

One of the criticisms of the expansion of fish farming is that in a number of countries H
development appears to have taken place in the absence of any planning strategy. A ;
common point made by many fish farmers, fish farming organisations and their §
representatives is that disproportionate levels of control and monitoring of effluents are '
placed upon fish farming compared to other users of the aquatic resource (see :
comments by Myrseth, this volume). As a result, conflicts have arisen between the 1

rom aquaculture a
6ssment should be undertaken on a regional rs‘ga?;l other

Environmental Assessment

proponents of fish farm development and other users of inland and coastal marine : It is suggested that

waters. This potential for conflicts has, in some countries, been compounded by the ; assess at greater use should be made of the EC directi

lack of a balanced assessment of the full environmental (social, economic, ecological) : framew?rz’;‘ngEA) which should be an integral parte of agnrectwe on environmentat
asse

effects (beneficial and negative) of fish farm development. One reason for this is that h ] Ssment procedurs, y national managemen
policies which have been designed for ecological protection and regulation of waste . @valuation of site specific ecglogical :h:f:;ge ;:]ydfo;‘mu:afed EAis a valuable toolgfor lhet
discharge or release in other circumstances are bein constantly adapted to control should:

aquaculture. As a result, the formation of planning guidelines and environmental
quality standards or targets have followed rather than led the industry. It is clear
therefore that further adoption of policies and laws designed to address environmental b
issues related to other activities is not appropriate to the sustainable development of . sensitivity of the recipient water body;
fish farming and the integration of fish farming with other users of the aquatic resource. !
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A pro-active aquatic management framework is required for both fresh and marine () be formulated in such

waters. Such a framework should allow for the equitable use of coastal resources to the toring is possibla, If a way that an evaluation of the need f

benefit of all potential users. This should, for example, include cost of water abstraction - data which o ane'be montoring is required, EA shoyid addﬂion?ﬂ{yag . l%ve‘ Shmoni
u ;i , rovide reference

which should be proportional to usage. Improved international guidelines (EC wide) on : . 08 L
coastal and freshwater managementgshou|d be developed and used as a framework for Cluding the identificat
the development of national and regional management plans by policy makers, '
planners, and land and water use managers. Such a framework would play a valuable

role in protecting the environment and should include: ) Monitorlng

() the recognition of aquaculture as a legitimate use of the aquatic resource. Policies )
need to be formulated to give recognition to the positive role that fish farming can . compared t

play in diversifying and expanding the economic base of local communities, ativel
together with regional and national economies. glscharge fr ry, however, uanaéfgg“"t;? arid forestry. In contrast to point zoifcse
'gh volumes of water and low concentrati gr?s ofﬂgh farm effiuents are characterised by
() comprehensive national water resources management policies that address all . The PUIPOSe of monitar: issolved and particulate waste,
activities that may have a detrimental effect on water flow and quality and should : . designed and it is i%n;‘)?f;?r?: ts: ZUI? be defined before a monitoring progra
: Istinguish between monitorin h mme is
g which may be under
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which may be undertaken by the farmer as part of farm managemem.’is distinction
does not imply that monitoring for these two purposes are exclusive and there may be
considerably benefit in co-operation between the farmer and the regulatory authority.
Neveriheless, because of the implications of regulatory monitoring (a requirement to
reduce the level of farm production if monitoring indicated that ecological standards or
targets have been exceeded) any monitoring undertaken jointly by the farmer and
regulatory authority must be under the control of the latter.

The following general principles associated with monitoring for regulatory purposes
were identified:

(1) In general, the conditions of a licence to farm fish should include any requirement for

monitoring. Implicit in this would be a requirement to modify the level of production-

should the results of monitoring indicate that ecological standards or targets have
been exceeded.

(1) A flexible approach should be taken to monitoring for two reasons:

(a) to maximise use of resources, the lsvel of monitoring should be related to the

level of farm production and the sensitivity of the ecosystem receiving the waste -
(determined by the regional assessment of ecosystem capacity and the site -

specific environmental assessment).

{b) Because local physical features (such as bathymetry and water flow) will in-
fluence the effects of fish farm waste on the aquatic ecosystem, monitoring should
be restricted to key variables (see below), identified as being the most important
indicators of the anticipated changes. Key variables should be identified during
the environmental assessment.

{I) It is only appropriate to collect quantitative data for regulatory monitoring and such
programmes should be designed to provide data which are amenable to statistical
analysis so that a level of confidence may be given to any changes detected. The
data should therefore be collected in accordance with the best quality assurance
practices. This may involve the use of impartial third party auditors with appropriate
accreditation under a recognised scheme. -

(IV) Analysis of the data should be regarded as an integral part of the monitoring pro-
cedure and, when the data collected indicate that ecological standards or targets
have been exceeded, farm management or level of production should be modified
to reduce waste output. The data collected from monitoring programmes should also
be used to: assess the reliability of the initial ecological assessments at both the
site-specific and if appropriate the regional level; evaluate and if necessary modify
the monitoring programme itself. Details of monitoring protocols and the results
obtained from monitoring should be made available to the fish farmer and the

general public to ensure confidence in the planning process, ecological assessment
and monitoring.

V) Any assessment of monitoring data must be made in relation to pre-defined

ecological criteria or target values (see below). The spatial and temporal scale of
monitoring must be sufficient to allow confident detection fo the degree of change
implicit in the standards or targets, and therfore discriminate between ecological
change and natural variation in time and space.

vl} Where appropriate monitoring protocols exist (e.g. in advice from EIFAC and ICES)
these should be adopted for use in relation to the effects of fish farm waste.

——
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Varlaoles and Ecological Standards or Targets

For land-based fish farms the amount of feed (volume and quality} and effluent can be
monitored directly. Effluent standards should be set on the difference between con-
centrations of variables in the inflow and outflow, taking into consideration the quality
objectives for the receiving water. In this respect the work of EIFAC (15th Session of the
Working Party of Fish Farm Effluents, June 1987, Appendix if) may bs of value.

For monitoring both the influent and effluent a number of variables have been broadly
recognised as being the most appropriate and include:

- Total water flow - Biochemical and chemical oxygen demand
- Suspended solids - Total nitrogen and phosphorus

-pH ) - Ammonia.

- Dissolved oxygen.

In relation to cage fish farming the situation is more complex. Since there is no well
defined effluent, the concept of effluent standards does not apply. It is therefore more
practical to make direct measurements of the effects of fish farm waste on key com-
ponents of the aquatic ecosystem. In soma countries for example, features of the
benthic ecosystem (redox potential, changes in the population structure of the benthic
macrofauna), levels of dissolved nutrients and chlorophyll related phytoplankton
biomass have been monitored for regulatory purposes. These are however, no widely
recognised standard variables for monitoring. Furthermore, in view of the localised
nature of ecological change and the influence of local physical features (bathymetry
and water movement) on the scale and nature of the ecollogically most relevant im-
pacts, key variables to monitor may differ at different fish farms. It is doubtful therefore,
whether EC wida standard requirements for monitoring could be established. -

There is a need for internationa! agreement on which variables provide the best
indicators of ecological change associated with fish farm waste and this should be
coupled with international standardisation of methods (from sample collection
storage/preservation to analysis). For this purpose the work of international agencies
may be of value. In paiticular, the EIFAC Working Party on Fish Farm Effluents (see
reports EIFAC/XV/88Inf.19 and EIFAC/XVI/92/Inf.4) for freshwater and ICES and
GESAMP for marine waters are considered most relevant.

There are a number of EC directives which relate to the quality of fresh and coastal
marine waters (see Piccioli, this volume). Nevertheless, it is clear that there is a need
for the establishment of standards or targets which are based on sound scientific
criteria and are ecologically relevant (see Gowen, this volume). Such standards have
an application which extends beyond fish farming and this topic is therefore of con-
siderable importance. The development of appropriate standards or targets is currently
under consideration by a number of national and international groups. This will be a
difficult task but is clearly an important one (see comments by Eleftheriou and Silvert
this volume) which should be continued. :

Chemical Usage In Fish Farming

Chemicals and chemical residues derived from the use of therapeutants, anti-microbial
agents and treatment against external parasites are considered to be one of the most
important comgponents of fish farm waste. Concerns relate to the ecotoxicology, bio-
accumulations and potential for some of these chemicals to induce disease resistance
in bacteria. In some countries, there is a strict system for the assessment and licensing
of veterinary medicines in which hazards to tha user, consumer and ecosystem are
considered.
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Figure 1: A Suggested Method of Integrating Marine and Freshwater Management with

Environmental Assessment and Regulatory Monitoring

International Level (EC reéponslbillty)

Guidelines on freshwater and coastal management
To include:
1) recognition of aquaculture as a legitimate use of aquatic resources,
2) an evaluation of the ecological consequences of all potential users.
3) procedures for assessing the ecological capacity of aquatic ecosystems,
4) the application of standard criteria for the discharge of waste to all users
of the aquatic resource.

Natlonal Level (Governmental responsibility)

Pro-active aquatic resource management
To include:
1) an evaluation of the capacity of the receiving water (e.g.watershed,
coastal area) to assimilate waste from all developemnts

Requires:
1) development of models to predict ecological change
2) establishing of ecological standards or targets

Regional Level (Regulatory Authority responsibiiity)
Site Specific Environmental Assessments

It is suggested that this is the responsibility of the developer but scope
and content of EA must be decided by the regulatory authority and should:

(1) be related to the size of the proposed development
(2) be related to the ecological sensitivity of the area

Local Level (Regulatory Authority resonsibility)

Monitoring

There may be co-operation with the fish farmer but for regulatory purposes
the relevant authority determine the scope of the monitoring but should
relate monitoring to:

(i) size of the fish farm
(ii) sensitivity of the coastal area based on CZMS and EA

Evaluation

Evaluation of data together with data from the monitoring of
other developments should be used to:

(i) determine whether ecological targets or standards have
been exceeded and if necessary
(IN regulate waste output from all developments
(gii) evaluate the need to modify the monitoring programme
(iv) evaluate assessment of ecological capacity of the water body

-

R,

[

Monitoring undertaken by regulatory authorities should include an evaluation of
chemical usage and the lkely mode of impact on the aquatic ecosystem. In many cases
however, the potential for the sconomic measurement of variables critical to the
assessment of the impact of such chemicals is limited. There is, therefore, a need to
address this question.

Recommendations

A number of recommendations were formulated by the workshop which can’be
tentatively summarized as follows:

1.

10.

The EC should develop a framework within which member states would be called
upon to prepare coastal zone management plans.

The EC should encourage member states to formulate comprehensive water
resources management policies that address all activities that may have a
detrimental effect on coastal water flow and quality.

The EC should review methods for the ecological assessment of wastes
discharged to the coastal zone with a view to recommending criteria for such
assessments.

The EC should recommend analytical methods for critical variables in ecological
assessments and monitoring, and prepare appropriate certified reference
materials through the Community Bureau of Reference (BCR). Intercomparison
exercises should be organised involving key laboratories.

That member states be encouraged to prepare coastal zone management plans
initially concentrating on areas where conficts between potential users may occur.

In order that the discharge of effluents from aquaculture operations is properly
controlled, well defined regional plans should be prepared at national level to
ensure the equitable use of the aquatic resource.

Member states should be encouraged to make greater use of the EC Directive on
Environmental Impact Assessment (85/337/EEC) in deriving ecological
assessments of fish farming development proposals. This may require member
states to revise their interpretation of the Directive such that a greater proportion of
proposals are subjected to EA.

Assessment of the capacity of individual sites should be undertaken by individual
states. The EC should seek to harmonise procedures for assessing the ecological
impact of aquacultue wastes among EC nations.

Methods should be developed for monitoring the impact of the use of
therapeutants in mariculture on the ecosystem. The Workshop supported moves
within the EC towards harmonisation of the licensing veterinary medicines.

It is recommended that the EC arrange for the organisation of a symposium at
which the capabilities and potentials of the range of models for predicting the
effects of fish farm effluent on the environment, and the ability of the environment
to accommodate these effects, which are presently available or under
development may be compared and contrasted, with a view to sharng
experience, and more effectively directing research effort.
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12. It is recommended that comparative studies on environmental @ssla:ion gover-
ning aquaculture such as the ongoing EIFAC survey being carriet out by the FAO
Legal Office, should be further supported and encouraged for the purpose of
coastal aquaculture including shelifish farming.

Priority research needs wers also identified. These include:
1. The development and validation of models for: .

a) predicting the scale of impacts associated witp aquaculture waste,
b) predicting the capacity of water bodies to assimilate anthropogenic
inputs.

2. The development of cost-effective instrumentation and technigges for the
assessment and monitoring of the effects of chemicals used in fish farming and the
impacts of fish fsarm waste on the ecosystem.

3. The continuation of work to develop improved technique; for disease prevention
and control leading to reduced requirements for therapeutic chemicals.

The Workshop was supported by various sponsoring organisation, ipcluding the EC-
Commission, EIFAC (European Inland Fisheries Advisory Commission), the Federal
Ministry of Nutrition, Agriculture and Forestry of the Federal Republic of Germany, the
Ministrie van Landbouw, Natuurbeheer en Visserij, The Netherlands, the' Dan!sh
Aquaculture Society, the Dutch Agquaculture Society, the German Fisheries
Association, the European Aquaculture Society, and last but not least the City of
Hamburg.

The overviews presented in the Plenary Sessions and the Poster Papers for which
written manuscripts have been received will be published after peer review in a sgecxal
issue of the Journal of Applied Ichthyology. It is anticipated that the issue will be
published in late October 1993.
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Appendix 1

Poster presentations

Allocation of posters to toplc groups

FRESHWATER PLANNING etc 1,2, 14,21, 29 .
FRESHWATER EFFLUENT CONTROLETC 3,4, 5,6, 8, 12, 13, 17,18, 19, 28
SALT WATER PLANNING etc 10, 15, 22, 24, 27, 30

SALT WATER EFFLUENT CONTROL etc 7, 11, 16, 20, 23, 25,27

Poster tltles

Thomas Balling: Seasonal and location dependent propagation of fish parasites in Lake Constance
and their effects on fish condition
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