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Abstract

This dedication marks the retirement of Prof. Dr J. Ringelberg from the University of Amsterdam. In this article
his contributions to the aquatic ecology in the Netherlands are reviewed. After his Ph.D. study on ‘ The positively
phototactic reaction of Daphnia magna Straus, a contribution to the understanding of diurnal vertical migration’
(1964), Joop Ringelberg became associate professor at the Laboratory of Animal Physiology of the University of
Amsterdam. He started at the university the research group of Experimental Hydrobiology. From 1965 to the 1980s
he played a very important role in the development of experimental ecology and ecosystem research in the aguatic
habitatsin the Netherlands. During the last ten or twelve years of his scientific career (1985- to date) Dr Ringelberg
returned to hisold hobby horsethe‘ Diel Vertical Migration (DVM)’ of zooplankton, especially daphnids. Intensive
field and laboratory studies during these later years, helped him and his students to get a deeper insight into DVM
behaviour of the daphnids, in response to the rates of changesin light intensity in close conjunction with release
of predator (fish) kairomones. In addition, Ringelberg initiated the use of micro-ecosystems and was leader of a
team that has developed a flowcytometer, especially for quantitative and pigment analyses of phytoplankton. His
other landmark achievements, national and international, included the chairmanship of the Dutch Hydrobiological
Society and of the Aquatic Ecology division of BION (Biological Research in the Netherlands). He was a national
representative of SIL (International Association of Theoretical and Applied Limnology) and during ten years a
member of the Scientific Advisory Board of the Max Planck Institute for Limnology at Plon, Germany. As aguest
scientist heis gtill continuing his scientific pursuits at the Centre of Limnology, Nieuwersluis.

Education

Joop Ringelberg was born (10 December 1931) and
raised in Amsterdam. Evenin thebig city, hisfondness
for living creatures and their way of life was already
distinctly manifest at an early age, as testified by his
family nickname ‘wormendokter’ (doctor of worms).
Fromtheageof twelve, the prospectivebiologist joined
the NJIN, alegendary Dutch Youth Society for Studies
of Natural History. He finished High School (HBS-B)
in 1950, and joined the army as a conscript for one
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year before he could enter the University of Amster-
dam, where he took a major in Biology. Already at
that time, he showed a keen interest in life underwa-
ter. The topic he chose, after passing his first exam
(‘candidaats’) in 1954, for his first graduation thesis
under the supervision of Dr A.G. Vorstman turned out
to become a life time commitment: ‘ The diel vertical
migration in the Sloterplas’. The intriguing behaviour
of waterfleas, the ascent and descent of these organisms
in response to the rate of change of light intensity, has
kept Joop both fascinated and preoccupied during his
entire career. By afortunate coincidence, the pikefarm



Prof. Dr J. Ringelberg

of the Organisation for thelmprovement of Inland Fish-
eries(OVB) in Nieuw Vennep heard about thisresearch
and saw aclear link to their own problems. The organ-
isation was involved in a large-scale pike restocking
programme, but had great difficulties collecting suf-
ficient zooplankton in nature to feed the fry. They
offered Joop a position to improve their insight into
zooplankton behaviour. In consultation with Dr Vorst-
man, Joop’s research was shifted to the Westeinder-
plas, another lake in the western part of the Nether-
lands, to study ‘ The vertical distribution of zooplank-
ton’. Sampling zooplankton at different times of the
day at different depths Joop clearly demonstrated that
zooplankton concentrations in the surface water were
considerably higher after sunset and during the night
than during the day. Thework provided aclear example
of a‘society relevant’ academic research, many years
beforethisbecame a la mode at the university research
establishments.

The OVB prolonged Joop’s part-time assignment,
but the distance to Amsterdam made it necessary for
him to search for possibilities nearby at the University
of Utrecht to complete his graduation. At that time, the
Dutch Hydrabiological Society (now the Netherlands
Society for Aquatic Ecology, NVAE) had just hired a
few roomsin Utrecht at the Laboratory for Comparat-

ive Physiology. Prof. Dr S. Dijkgraaf was in charge of
this laboratory. It was planned to found a Hydrobiolo-
gica Ingtitute, subsidised by the OV B, the Amsterdam
Weater Board, the Rhine Commission and the Depart-
ment of Public Works (see extensive documentationin
the jubilee edition of the NVAE; Zevenhuizen et al.,
1996). Here, Joop made a scientific debut in doing
his second graduation thesis, this time as an aquatic
ecotoxicologist ‘avant la lettre’: * Determining toxicity
of copper and zinc for pike fry’. The project was ini-
tiated under the supervision of Prof. Dr ten Cate of
the University of Amsterdam. Later, however, when
Joop decided to register formally at the University of
Utrecht, Prof. Dijkgraaf became his supervisor.

When the plans for setting up the Hydrobiologic-
al Institute subsided and the contract with the OVB
concluded, Joop was appointed as ‘candidaat assis-
tent’ with Prof. Dijkgraaf. His last, major subject was
an experimental study of the mechanisms governing
thevertical migrationin Daphnia magna. After having
obtained hisM.Sc. degreein 1957, theforesight gained
fromthiswork was so promising that he continued with
the same subject for his Ph.D. study. He got his Ph.D.
degree in 1964 on the dissertation entitled ‘ The pos-
itively phototactic reaction of Daphnia magna Straus,
a contribution to the understanding of diurnal vertical
migration’. This study links the quantitative external
light stimuli to the sensory perceptions and reactions
of the animal as well as the orientation to light con-
trasts. It is still considered as a mgjor contribution
to our understanding of the behavioural phenomenon,
that is almost universally prevalent in both freshwater
and marine environments.

Animal physiology, hydrobiology, limnology and
aquatic ecology

As bright and creative scientist with stimulating ideas
he had no difficultiesin finding an appropriatejob. Itis,
therefore, not surprising that in 1965 Joop, at the age
of 34, was appointed by the University of Amsterdam
as associate professor (lector in Dutch) at the Laborat-
ory of Animal Physiology under the headship of Prof.
Dr A. Punt. Besides teaching animal physiology, his
task was to establish a new department of Experiment-
al Ecology. In view of his background and interests,
this became in practice Experimental Hydrabiology.
As hisfirst students, the two of us (Niels Daan & Ben
Flik) witnessed the ‘fresh air’ blowing through the old
building at the Rapenburgerstraat. The experiments



were ingeniously planned and elegantly executed, at
least as long as the new technology did not fail and
we did not have to spend the morning mopping up the
flooded corridors. By measuring angles of orientation
to light contrasts (Ringelberg et al., 1975) and sinking
speeds of daphnids in response to phototactic stimuli
(Daan & Ringelberg, 1969), we felt closer to what
happened outside in the water column than by record-
ing muscle contractions of frogs hung up in traditional
contraptionsused in animal physiology. Joop also kept
a watch on what was happening in the open water.
He was even once fined for using prohibited fishing
gear according to the Dutch law, while fishing with a
plankton net in the river Amstel on a sunday morning.
However, when the corpus delicti was shown in court
to the judge, charges were dropped and Joop got away
with areprimand.

In the summer of 1968, the Laboratory of Anim-
al Physiology moved to its newly built research fa
cility at Anna's Hoeve, where the Biological Faculty
was gradually to be concentrated. Joop was in com-
mand at the fourth floor of Building Il. The novel
climate rooms and the spacious laboratories ameli-
orated research atmosphere and gave a new impulse
to a great variety of modernistic experiments. Also,
the strength of the research staff steadily increased.
However, there remained an unrelenting conflict with
the Faculty on the name of his activities. When Joop
as lector became independent in 1972, he preferred
Aquatic Ecology asteaching commitment, but his pro-
posal was turned down in favour of limnology. Even
after becoming professor in 1978 his teaching com-
mitment was still limnology. Although he kept striving
for aresearch group Aquatic Ecology, the name never
got rid of the appendage ‘in foundation’. In 1980 only
with the arrival of the group of hydrobiologists of the
Department of Zoology (Dr C. Davids, Dr PJ. Roos
& Dr L. Van den Broek), his section could be form-
ally called Department of Aquatic Ecology. Later, his
department was affilliated to the group of applied ento-
mologists of Prof. Dr M.W. Sabelis and the research
group ‘ Fundamental and Applied Ecology’ was estab-
lished. This group comprised three sections: Aquatic
Ecology, Aquatic Ecotoxicology and Population Bio-
logy.

Irrespective of the name, Joop’'s department had
at least become more independent from animal
physiology, which enabled him to steer the research
programmeto anew direction. His primeinterests had
gradually shifted from the organisms to the ecosys
tem level. The experimental work evolved in the 1970s
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toward energy flow through Daphnia magna popula-
tions (Kersting, 1973). Besides, Joop was convinced
that experimental studies should be firmly entrenched
in fieldwork, to both develop appropriate hypotheses
and to verify the experimental results. The primary
production measurementsin an incubator (de Roos &
Flik, 1985; Flik & Keyser, 1981; Flik, 1985; Meule-
mans, 1989; Vermij et al., 1985) clearly reflected the
direct links that were maintained between field and
laboratory. An excursion with his students in 1970 to
Besse-en-Chandesse to investigate the crater lakes in
Auvergne, France (Flik et a., 1973; Hallegraeff et .,
1976) marked the start of a comprehensive study of
the pelagic fresh water ecosystem. However, finding a
suitable research object in the Netherlands was not as
easy asin Besse. It was only after preliminary experi-
ments in the Barlosche Kolk (Wijhe) and the Gat van
Ham (Nijkerkerveen) that the group finally chose the
Maarsseveense Plas as a study object. This newly dug
out mesotrophic lake was not too far from the West-
einderplaswhere he had set up his research on vertical
migration.

Joop made a great effort, together with the Lim-
nological Ingtitute (now the Centre of Limnology) at
Nieuwerduis, to procure a programme subsidy from
the Foundation for Fundamental Scientific Research
(ZWO) in order to carry out alarge scale, multidiscip-
linary ecosystem study. To thisend, he wrote down his
ideas in a so-called ‘ Red Booklet': ‘ The ecology of a
stratified lake, amultiform approach of an ecosystem’.
It personified an ambitious blue-print of plans that
involved work at three levels: fully controlled micro-
ecosystemsin thelaboratory, open outdoor mesocosms
and the Grote M aarsseveense Plas serving asreference.
Regretfully for Joop and hisgroup, the grant was awar-
ded to aterrestrial group.

Nevertheless, the group did as much as possible
with the limited manpower and resources at its dis-
posal. Kersting (1975) developed a first prototype of
a small, closed micro-ecosystem with three compart-
ments, one each for phytoplankton, zooplankton and
decomposers. The system has since then operated,
virtualy uninterrupted for twenty years. Meanwhile,
Joop, together with D. de Zwart and C. Bruning,
worked on the development of somewhat larger sys-
tems (Ringelberg, 1976, 1977; Bruning et a., 1978;
Ringelberg & Kersting, 1978). The mesocosms did
not yield the expected results. Although they were
developed for back-up studies of phenomenaobserved
in the pelagic phase of the open lake, the oxygen
regime turned out to be completely determined by



periphytic wall growth (Lingeman, 1980). The field
programmeincluded monthly sampling of phytoplank-
ton, zooplankton and abiotic factors from araft in the
Maarsseveense Plas by an enthusiastic group of stu-
dents. However, the ambitious programme was gradu-
ally stripped down, probably aso under influence of
the outcome of the International Ecology Congress
(INTECOL) in The Hague in 1975. The international
thrust for this type of research appeared to be dwind-
ling, partly because the analytical problems appeared
to be prohibitive. Thus, the emphasis shifted to pop-
ulation development and seasonal succession of the
dominant phyto- and zooplankton speciesin the Grote
M aarsseveense Plasin order to describethe phenomena
and to explore the underlying mechanisms in experi-
mental studies. After Hallegraeff (1976) finished his
doctoratethesison phytoplankton speciesdiversity and
phytoplankton pigments, a large number of individu-
al grants were actually obtained during later years for
individual components of the proposed programme.
Thisresulted in several Ph.D. theses (Hulsmann, 1983;
Van Donk, 1983; Vermij, 1987; Bruning, 1991; Veen,
1991). However, the surplus value expected from a

Joop on asampling spree (pelagic ecosystem of Barlosche Kolk, Wijhe 1972).
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simultaneous, integrated approach has not been real-
ised.

The group paid attention not only to the open water
of the lake, but also to the demersal and littoral sys-
tems. Members of the staff concentrated on the epi-
phyton of reed (Dr PJ. Roos), dynamics of chironom-
ids(Ten Winkel, 1987) and mites(Dr C. Davids), snails
(Dr J. Dorgel o), and desmids (Dr P. Coesal). The bind-
ing force between all these studies was the Maarsse-
veense Plas, where asimplefield laboratory facilitated
round the clock studies.

An important new development was that as the
society relevant studies became current in university
research departments, it became increasingly diffi-
cult to defend and carry out fundamental research
in a relatively deep and unpolluted water body. This
because most of Dutch surface waters are shallow
and threatened by pollution. This clash of choice for
research objects and priorities marked the weaken-
ing of coherence and integration of the group, and
the group was subsequently split in two sub-groups,
Aquatic Ecology and Aquatic Ecotoxicology. The sec-
tion of Aquatic Ecology under Joop had dwindled



markedly in size so that the idea of community eco-
logy had to be abandoned. Instead, the new research
approach became more restricted and focussed on
problem oriented studies. As far as Joop is concerned
there was one blessing in disguise — the old hobby
horse of Joop, the vertical migration, was rejuvenated,
but clearly with a greater emphasis now on balance
between field observationsand laboratory experiments.
Anintensive sampling programmeof the hybrid Daph-
nia galeata x hyalina (from 1989-1993), to study
the relationship between vertical distribution and light
stimuli, revealed that the migration behaviour of daph-
nids was limited in time to approximately six weeks
during June and July. Before and after this period no
significant changes in the vertical distribution of the
animals were observed. Moreover, the onset of the
vertical migration behaviour coincided with the time
that large numbers of juvenile (post-metamorphosis)
perch (Perca fluviatilis) appeared in the surface waters
(Ringelberg et a., 19914, b). This suggested the pos-
sibility that fish exudates (kairomones) might trigger
the migration behaviour, in addition to the food condi-
tionsand stratification. In 1989, Joop found convincing
evidence that a fish exudate enhanced the phototactic
reaction to relative changesin light intensity (Ringel-
berg, 1991). His results were received with consider-
able scepticism at the Congress of the Societas Interna-
tionalis Limnologiae (SIL) in Munich 1989, but since
then the role of fish kairomone has been firmly estab-
lished. New experiments were initiated to reveal how
adaptivegoalsof diel vertical migration arerealised by
the behavioural mechanisms. Therefore, the effect of
different concentrations of kairomonesas well asfood
concentrations on phototactic behaviour of Daphnia
hybrids was tested (van Gool & Ringelberg, 1995),
leading to the quantification of a ‘Decision Making
Mechanism’ (van Gool & Ringelberg, in prep.).

In 1985 an entirely new issue was addressed, when
Joop became head of the Optical Plankton Analys-
er (OPA) project subsidised by the Foundation for
Applied Sciences (STW). In the 1980s, the idea had
been launched by the Department of Public Works
(RWS) and Applied Physical Research (TNO) to apply
flowcytometric techniques for routine counting of
phytoplankton. Joop’sinterests clearly stemmed from
the many laborious counts made under his supervision
in relation to the community research programme. In
close co-operation with other partners, a project was
formulated for the devel opment of aflowcytometer that
was specifically tailor-made for phytoplankton quant-
itative analysis. TNO was responsiblefor the technical
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development, but the biological interpretation linked
to the measurements were investigated by the groupin
Amsterdam (Balfoort et ., 1991, 1992). Thanksto a
financial injection by the European Union, the flow-
cytometer has now evolved to an operational model,
called EUROPA.

Other commitments

Joop was heavily involved in the management of
the university, probably the least satisfying side of
his career, and in the national and international co-
ordination of hydrobiology, limnology and aguatic
ecology. He was secretary of the Dutch Hydrobio-
logical Society from 1959-1962 and chairman from
1971-1977, which engaged him deeply in the promo-
tion of aquati ¢ sciencesamong Dutch professionalsand
amateurs. In 1996 Joop became honorary member of
the Netherlands Society for Aquatic Ecology. Togeth-
er with, among others, Prof. Dr L.R. Mur, he played
a crucial role during these years to found the BION
(Biological Research in the Netherlands) sub-division
Aquatic Ecology (BION was an organi sation respons-
ible for prioritising academic studiesto be financed by
the ZWO, then the Foundation for Fundamental Sci-
entific Research). Also, he was for many years the
national representative of SIL (International Associ-
ation of Theoretical and Applied Limnology). From
1984 onwards, he served for ten years on the scientific
advisory board of the Max-Planck-Institut fur Limno-
logiein Plon, Germany.

Joop also provided akey contribution to the estab-
lishment of the research and advice bureau AquaSense,
which was set up ten years ago by two of his former
Ph.D. students, Dr E.H. Ten Winkel and Dr J.T. Meule-
mans. In hisrole as adviser of this consultancy, he still
serves as a highly appreciative ‘ sound-board’ in sci-
entific matters.

Retirement

After athirty year contract with the University of Ams-
terdam, Joop retired and was accorded the emeritus
status in 1996. He was strange with university man-
agement and all the controversiesthat went with it, but
not with his pet animals, the daphnids, and with his
scientific ambitions. He took his experimental tool box
and hislast graduate student Erik van Gool with himto
the Centre of Limnology in Nieuwerduis to continue
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to work on an integrated behavioural model to explain
vertical migration in Daphnia galeata x hyalina. The
void left by his departure from Amsterdam will per-
haps never be filled. But we do not only look back
upon the many stimulating yearswith agreat scientific
leader, an original thinker, a careful experimenter, and
a very good friend, but we also look forward to new
opportunities to work together again. We wish Joop a
very good health and successin his scientific pursuits.

References
(see also under bibliography Ringelberg)

Bruning K (1991) Fungal parasitism in phytoplankton populations.
PhD Thesis, University of Amsterdam

De Roos AM and BJG Flik (1985) Modelling time-series of pho-
tosynthesis and comparisons with the fluorescence yield in
Chlorellavulgaris: astudy of adaptation, inhibition and recovery.
J Plankton Res 7: 665-677

Flik BJG, Hallegraeff GM and Lingeman R (1973) Limnological
notes on Lac Pavin. Ann Station Biol Besse-en-Chandesse 7:
119-146

Flik BJG and Keyser A (1981) Estimation of the primary production
in Lake Maarsseveen | with an incubator technique. Hydrobiol
Bull 15: 41-50

Hallegraeff GM (1976) Pigment diversity, biomass and species
diversity of phytoplankton of three Dutch lakes. PhD Thesis,
University of Amsterdam

Hallegraeff GM, Lingeman R and Flik BJG (1976) Physica charac-
teristics, phytoplankton standing crop and primary productivity
at the end of summer in four French crater lakes. Annales Station
Biol Besse-en-Chandesse 10: 251-263

Hulsmann AD (1983) VVoedsel opnamevan enige zoopl anktonsoorten
uit de Grote Maarsseveense Plas. PhD Thesis, University of Ams-
terdam

Kersting K (1973) Het energieverloop in een Daphnia magna popu-
latie. PhD Thesis, University of Amsterdam

Kersting K (1975) The use of microsystems for the evaluation of the
effect of toxicants. Hydrobiol Bull 9: 102-108

Lingeman R (1980) Analysis and interpretation of the diel and annu-
al oxygen regimes in two aguatic ecosystems, a macroscopic
approach to ecosystem research. PhD Thesis, University of Ams-
terdam

Meulemans JT (1989) Reed and periphyton in Lake Maarsseveen
I, stuctural and functional aspects. PhD Thesis, University of
Amsterdam

Ten Winkel EH (1987) Chironomid larvae and their foodweb rela-
tionsin the littoral zone of Lake Maarsseveen. PhD Thesis, Uni-
versity of Amsterdam

Van Donk E (1983) Factors influencing phytoplankton growth and
succession in Lake Maarsseveen (I). PhD Thesis, University of
Amsterdam

Van Gool E and Ringelberg J(1995) Swimming of Daphnia galeata
x hyalina in response to changing light intensities: Influence
of food availability and predator kairomone. Mar Fresh Behav
Physiol 26: 259-265

Veen A (1991) Ecophysiologica studies on the phagotrophic phyto-
flagellate Dinobryon divergens Imhof. PhD Thesis, University of
Amsterdam

Vermij SG (1987) Andysis of algal growth in Lake Maarsseveen
by means of mathematical modelling. PhD Thesis, University of
Amsterdam

Vermij SG, Hik BJG and Rijkeboer M (1985) The influence of
photoinhibition on the estimation of daily production compu-
tated from photosynthesis-light response curves determined in an
incubator. Int Revue Ges Hydrobiol 70: 309-324

Zevenhuizen EJA, De Pauw N, Smaal AC and Van Dam H (1996)
Een historische schets van de aquatische ecologie in Nederland
en Vlaanderen. Publ Nr 7 van de Nederlandse Vereniging voor
Aquatische Ecologie, Amsterdam

Publications of Joop Ringelberg and co-workers

Balfoort HW, Snoek J, Dubelaar GBJ and Ringelberg J (1991) Flow
cytometry andlimnology: designand application of optical plank-
ton analyser. Verh int Ver Limnol 24: 1281

Balfoort HW, Snoek J, Smits JRM, Breedveld LW, Hofstraat JW and
Ringelberg J (1992) Automatic identification of algae - Neura
network analysis of flow cytometric data. J Plankton Res 14:
575-589

Bruning K, Lingeman R and Ringelberg J (1978) Properties of an
aquatic micro-ecosystem: |1l Development of the decomposer
subsystem and the phosphorus output stability. Verhint Ver Lim-
nol 20: 12311235

Bruning K and Ringelberg J (1987) The influence of phosphorus
limitation of the diatom Asterionella formosa on the zoospore
production of its funga parasite Rhizophydium planktonicum.
Hydrobiol Bull 21: 49-54

Bruning K, Lingeman R and Ringelberg J (1992) Estimating the
impact of fungal parasites on phytoplankton populations. Limnol
Oceanogr 37: 252-260

Daan N and Ringelberg J (1969) Further studies on the positive and
negative phototactic reaction of Daphnia magna Straus. Neth J
Zool 19: 525-540

Flik BJG, Bos M, Royackers K and Ringelberg J (1987) Under-
estimation of primary production as indicated by measurements
with size-fractionated phytoplankton in Lake Maarsseveen | (The
Netherlands). Hydrobiol Bull 21: 3947

Flik BJG, Royackers KM and Ringelberg J (1991) The distribution
of the productivity over different size classes of phytoplankton
in Lake Maarsseveen | (the Netherlands), a possible factor influ-
encing zooplankton vertical migration? Verh int Ver Limnol 24:
759-762

Flik BJG and Ringelberg J (1993) Influence of food availability on
theinitiation of diel vertical migration (DVM) in Lake Maarsse-
veen. Arch Hydrobiol Beih Ergebn Limnol 39: 5765

Flik BJG, Aanen DK and Ringelberg J(1997) Theextent of predation
by juvenile perch during diel vertical migration of Daphnia. Arch
Hydrobiol Spec Issues Advanc Limnol 49: 51-58

Hallegraeff GM and Ringelberg J(1978) Characterization of species
diversity of phytoplankton assemblages by dominance-diversity
curves. Verhint Ver Limnol 20: 939-949

Hallegraeff GM, Mous 1J, Veeger R, Flik BJG, and Ringelberg J
(1978) A comparative study onthe carotenoid pigmentation of the
zooplankton of L ake Maarsseveen (Netherlands) and of Lac Pavin
(Auvergne, France) |l Diurnal variations in carotenoid content.
Comp Biochem Physiol 60B: 59-62

Kuchlein JH and Ringelberg J (1956) lets over de verdeling van
overwinterende steekmuggen in een Limburgse mergelgroeve.
Natuurhistorisch Maandblad 45: 125-131

Kuchlein JH and Ringelberg J (1964) Further investigations on the
distribution of hibernating Culex pipienspipiensL (Diptera, Culi-



cidae) in artificial marl-caves in South-Limburg (Netherlands).
Ent Exp and Appl 7: 25-46

Kwa CL and Ringelberg J (1984) Algemene ecologische begrip-
pen en hun relatie met ecologisch beheer van opperviaktewater.
Universiteit van Amsterdam, Amsterdam

Kwa CL and Ringelberg J (1984) Algemene ecol ogische begrippen
in relatie met ecologisch beheer van opperviaktewater: een lit-
eratuurverkenning in opdracht van het Ministerie van Volkshuis-
vesting Ruimtelijke Ordening en Milieubeheer ten behoeve van
de Commissie Ecologische Normen Waterbeheer. Universiteit
van Amsterdam, Amsterdam

Lingeman R, Flik BJG and Ringelberg J (1975) Did and annual
oxygen regimes in asmall lake. Hydrobiol Bull 9: 35-44

Lingeman R, Flik BJG and Ringelberg J (1975) Stability of the
oxygen stratification in aeutrophic lake. Verh int Ver Limnol 19:
1193-1201

Peeters JCH, Dubelaar GBJ, Ringelberg J and Visser WM (1989)
Optical planktonanalyser: A flow cytometer for plankton analysis
1: Design considerations In: Yentsch cm and Horan PK (eds)
Cytometry in aguatic sciences. Cytometry. 10: 522-528

Reede T and Ringelberg J (1995) The influence of a fish exudate
on two clones of Daphnia galeata x hyalina. Hydrobiologia 37:
207-212

Ringelberg J(1956) Over de methodiek van het quantitatief plankton
onderzoek (voordracht vergadering 7 december 1955). Handelin-
gen v/d Hydrobiologische Vereniging 10e jrg, Amsterdam

Ringelberg J (1956) L aboratoriumproeven over de verticale migratie
bij Crustacea (voordracht vergadering 23 november 1956). Han-
delingen v/d Hydrobiologische Vereniging 10e jrg, Amsterdam

Ringelberg J (1961) A physiological approach to an understanding
of vertical migration. Proc Koninkl Ned Ak Wet C 64: 439-501

Ringelberg J (1963) The behaviour of Daphnia in diffuse light. Die
Naturwissenschaften 50: 313-314

Ringelberg J (1964) The positively photoactic reaction of Daphnia
magna Straus: a contribution to the understanding of diurnal
vertical migration. PhD Thesis University of Utrecht

Ringelberg J (1964) The positively phototactic reaction of Daphnia
magna Straus - a contribution to the understanding of diurna
vertical migration. Neth J Sea Res 2: 319406

Ringelberg J(1966) Stimulusfor diurnal vertical migration of pelagic
animals. Nature 212(5059): 307

Ringelberg J (1968) De relatieve abundantie van de planktonische
raderdieren in de Biesbosch en omgeving. Mededelingen van de
Hydrobiologische Vereniging 2: 183-191

Ringelberg J (1969) Spatia orientation of planktonic crustaceans 2:
The swimming behaviour in avertical plane. Verhint Ver Limnol
17: 841-847

Ringelberg J (1973) Parameter dependent (temperature) tolerance
levelsand theinfluence of the complexity of thebiological system.
Hydrobiol Bull 7: 106-114

Ringelberg J (1975) Orientation of Daphnia magna in relation to
light contrast. Proc. Challenger Soc Vol IV, part 4

Ringelberg J (1976) Inleiding tot de aquatische oecologie in het
bijzonder van het zoete water. Bohn Scheltema & Holkema,
Utrecht

Ringelberg J (1976) The possibilities of a new kind of micro-
ecosystem in aguatic ecosystem research. Hydrobiol Bull 10:
17-18

Ringelberg J (1977) Properties of an aguatic micro-ecosystem:
Il Steady-state phenomena in the autotrophic subsystem. Hel-
golander Wiss Meeresunters 30: 134-143

Ringelberg J (1980) Eutrophication: Introduction to the process and
some ecologica implications. Hydrobiol Bull 14: 30-35

7

Ringelberg J(1980) Limnological researchin the Maarsseveen L akes
1975-1980. University of Amsterdam, Amsterdam

Ringelberg J (1980) Introductory remarks: causal and teleological
aspects of diurnal vertical migration. In: Kerfoot WC (ed.) Evol-
ution and ecology of zooplankton communities. (pp 65-68) Univ
Press of New England, Hanover NH

Ringelberg J (1980) Aspects of red pigmentation in zooplankton
especialy copepods. In: Kerfoot WC (ed.) Evolution and eco-
logy of zooplankton communities. (pp 91-97) Univ Press of New
England, Hanover NH

Ringelberg J (1981) On the variation in carotenoid content of Cope-
pods. Limnol Oceanogr 26: 995-997

Ringelberg J (1981) General introduction to the research in the
Maarsseveen Lakes. Hydobiol Bull 15: 34

Ringelberg J (1981) Introduction to the research area. Hydrobiol
Bull 15: 5-9

Ringelberg J (1981) A diel study in awater column of lake Maars-
seveen. Hydrobiol Bull 15: 60-71

Ringelberg J (1983) General remarks with regards to biological
indicators used in water pollution studies. Environm Monitoring
Assessment 3: 317-319

Ringelberg J(1987) Light induced behaviour in Daphnia. In: Peters
RH and de Bernardi R (eds) Daphnia. Mem Ist Ital Idrobiol 45:
285-323, Pdllanza

Ringelberg J (1988) Clearance and ingestion in Daphnia during the
first half hour of feeding after starvation. Verhint Ver Limnol 23:
2063-2066

Ringelberg J(1988) Ecosystemen: Concreet, abstract of fictie? Vakbl
Biol 68: 45-50

Ringelberg J (1991) The relation between ultimate and proximate
aspects of diel vertical migration in Daphnia hyalina. Verh int
Ver Limnol 24: 2804-2807

Ringelberg J (1991) Enhancement of the phototactic reaction in
Daphnia hyalina by achemica mediated by juvenile perch (Perca
fluviatilis). J Plankton Res 13: 17-25

Ringelberg J (1991) A mechanism of predator-mediated induction
of diel vertical migration in Daphnia hyalina. J Plankton Res 13:
83-89

Ringelberg J (1993) A fed-back flow does not make a feedback.
Trend Ecol Evolut 8: 35-36

Ringelberg J(1993) The growing difference between limnology and
aguatic ecology. Neth J Aquat Ecol 27: 11-19

Ringelberg J (ed.) (1993) Diel verticad migration of zooplank-
ton: Proceedings of an international symposium held at Lelys-
tad, The Netherlands. Arch Hydrobiol Beih Ergebn Limnol 39
Schwei zerbart’sche Verlagsbuchhandlung, Stuttgart

Ringelberg J (1993) Phototaxis as a behavioural component of diel
vertica migration in a pelagic Daphnia. Arch Hydrobiol Beih
Ergeb Limnol 39: 45-55

Ringelberg J(1995) An account of apreliminary mechanistic model
of swimming behaviour in Daphnia: its usein understanding diel
vertical migration. Hydrobiologia 307: 161-165

Ringelberg J (1995) Changes in light intensity and diel vertical
migration: acomparison of marine and freshwater environments.
JMar Biol AssUK 75: 15-25

Ringelberg J (1995) Is diel vertica migration possible without a
rhytmic signal ? Comments on a paper by Bollens et a. (1994). J
Plankton Res 17: 653-655

Ringelberg J (1996) Watervlo verdedigt zich. Bionieuws 6(2)

Ringelberg J, Van Kasted J and Servaas H (1967) The sensitivity
of Daphnia magna Straus to changes in light intensity at various
adaptation levels and itsimplication in diurnal vertical migration.
Z vergl Physiol 56: 397-407



8

Ringelberg J and Servaas H (1971) A circadian rhythm in Daphnia
magna. Oecologia 6: 289-292

Ringelberg J, Flik BJG and Buis RC (1975) Contrast orientation in
Daphnia magna and its significance for vertical plane orientation
in the pelagic biotope in general. Neth J Zool 25: 454475

Ringelberg J and Hallegraeff GM (1976) Evidence for a diurna
variation in the carotenoid content of Acanthodiaptomus denti-
cornis (Crustacea Copepoda) in Lac Pavin (Auvergne France).
Hydrobiologia 51: 113-118

Ringelberg Jand Kersting K (1978) Properties of an aguatic micro-
ecosystem: |. General introduction to the prototypes. Arch Hydro-
biol 83: 4768

Ringelberg J, Keyser AL and Flik BJG (1984) The mortality effect
of ultraviolet radiation in a translucent and in a red morph of
Acanthodiaptomus denticornis (Crustacea Copepoda) and its
possible ecologica relevance. Hydrobiologia 112: 217222

Ringelberg J, Franeker JA, and Luttik R (1985) Predation exper-
iments with Chaoborus larvae on pigmented and translucent
morphs of Acanthodiaptomus denticornis. Verh int Ver Limnol
22: 3276-3280

Ringelberg Jand Royackers K (1985) Food uptake in hungry clado-
cerans. Arch Hydrobiol Beiheft Ergebn Limnol 21: 199-207

Ringelberg Jand Steenvoorden J(1986) Diel variationintheeggratio
of rotifers throughout the season (Prelimary report) Hydrabiol
Bull 19: 153-158

Ringelberg Jand Baard R (1988) Growth and decline of apopulation
of Microcystis aeruginosa in mesotrophic L ake Maarseveen (The
Netherlands). Arch Hydrobiol 111: 533-545

Ringelberg J, Flik BJG, Lindenaar D and Royackers K (1991) Diel
vertical migration of Daphnia hyalina (sensu latiori) in Lake
Maarsseveen: Part 1: Aspects of seasona and daily timing. Arch
Hydrobiol 121: 129-145

Ringelberg J, Flik BJG, Lindenaar D and Royackers K (1991) Diel
vertical migration of Daphnia hyalina (sensu latiori) in Lake
Maarsseveen: Part 2: Aspects of population dynamics. Arch
Hydrobiol 122: 385-401

Ringelberg J, Flik BJG, Lindenaar D and Royackers K (1991) Diel
vertical migration of Eudiaptomus gracialis during a short sum-
mer period. Hydrobiol Bull 25: 77-84

Ringelberg J and Balfoort H (1992) Flow cytometrie en milieu:
‘enigszins optimistisch’. Bionieuws 2(8)

Ringelberg Jand Flik BJG (1993) Dagelijkse verticale migratie van
Daphnia. Bionieuws 3(13): 5

Ringelberg J and Flik BJG (1994) Increased phototaxis in the field
leads to enhanced diel vertical migration. Limnol Oceanogr 39:
1855-1864

Ringelberg J and Van Gool E (1995) Migrating Daphnia have a
memory for fish kairomones. Mar Fresh Behav Physiol 26: 249
257

Ringelberg J, Flik BJG, Aanen DK and Van Gool E (1997) Amplitude
of diel vertical migration (DVM) is a function of fish biomass,
a hypothesis. Arch Hydrobiol Spec Issues Advanc Limnol 49:
71-78

Siebeck O and Ringelberg J (1969) Spatia orientation of planktonic
crustaceans: 1 The swimming behaviour in a horizontal plane; 2
The swimming behaviour in avertical plane. Verhint Ver Limnol
17: 831-847

Van den Bercken, Broekhuizen S, Ringelberg J and Velthuis HHW
(1967) Non-visual orientation in Talitrus saltator. Experientia 23:
15

Van de Bosch F and Ringelberg J (1985) Seasonal succession and
population dynamics of Keratella cochlearis (EHRB) and Kelli-
cottia longispina (Kellicott) in Lake Maarsseveen | (The Nether-
lands). Arch Hydrobiol 103: 273-290

Van Donk E and Ringelberg J (1983) The effect of fungal para-
sitism on the succession of diatoms in Lake Maarsseveen (The
Netherlands) Freshwat Biol 13: 241-251

Van Donk E, Veen A and Ringelberg J (1988) Natural community
bioassaysto determinetheabiotic factorsthat control phytoplank-
ton growth and succession. Freshwat Biol 20: 199-210

Van Donk E, Mur LR and Ringelberg J (1989) A study of phosphate
limitation in Lake Maarsseveen: phosphate uptake kinetics versus
bioassays. Hydrobiologia 188/189: 201-209

Van Gool E and Ringelberg J(1995) Swimming of Daphnia galeata
x hyalina in response to changing light intensities: Influence
of food availability and predator kairomone. Mar Fresh Behav
Physiol 26: 259-265

Van Gool E and Ringelberg J (1996) Daphnids respond to algae-
associated odours. J Plankton Res 18: 197-202

Van Gool E and Ringelberg J (1997) Accelerating light change
increases downward swimming in migrating Daphnia. (in prep.)

Van Liere L, Gulati RD, Sadlome BZ, Ringelberg J, Davids C and
Bakker C (1992) Sikko Parma, limnologist, environmentalist and
scientific manager. Hydrobiologia 233: 13-18

Vervelde GJ and Ringelberg J (1977) Experimentation with ecosys-
tems. Agro-Ecosystems 3: 261-267



