
7 5                Acta Limnol .  Bras. ,  15(1 ) :75-79, 2003

A new model of enclosure for experiments in lentic
water.

ARCIFA 1 ,  M. S.  & GUAGNONI 1,  W.

1  U n i v e r s i d a d e  d e  S ã o  P a u l o ,  D e p a r t a m e n t o  d e  B i o l o g i a ,  F F C L R P ,  L a b o r a t ó r i o  d e  L i m n o l o g i a ,

Av. Bandeirantes, 3900, 14040-901 Ribeirão Preto -  SP, Brazi l .

 e -mai l :  marc i fa@usp.br . ,  guagnoni@keynet .com.br

ABSTRACT: A new model of enclosure for experiments in lentic water. This enclosure is

f i l led directly with lake water, without the need of any other equipment. I ts mouth is

made of  two th ick a luminum concentr ic  f rames,  where the p last ic  bag (enclosure

body) is screwed. Each floating unit is made of six 2 L-colorless plastic bottles (PET

type) attached to 4 or 5 aluminum bars around the mouth. The enclosure can be used

in dif ferent experimental designs, closed or open to the sediment. In both cases, the

plast ic bag is f i l led with lake water by lowering the whole structure into the water

and then adding the f loats. The way of f i l l ing is dif ferent for open or closed enclosures.

Key-words: opened or c losed enclosure,  f loats of  plast ic bot t les,  di rect  f i l l ing in the

l a ke .

RESUMO: Um novo modelo de “enclosure” para experimentos em água lêntica. Este “enclosure”

é enchido diretamente com água do lago, sem necessidade de nenhum outro equipa-

mento .  Sua boca é  fe i ta  de do is  a ros  de a lumín io  grosso ,  onde o saco p lás t ico

(corpo do “enclosure” )  é parafusado. Cada unidade f lutuadora é fei ta de seis garra-

fas plásticas de 2 L, sem cor, t ipo PET, acoplada a 4 ou 5 barras de alumínio ao

redor da boca.  O “enclosure”  pode ser  usado em di ferentes desenhos exper imen-

ta is ,  fechado ou aberto para o sedimento.  Em ambos os casos,  o saco plást ico é

enchido com água do lago, descendo-se toda a estrutura na água e adicionando os

flutuadores. A maneira de encher de água é diferente para “enclosures” fechados ou

aber tos para o sedimento.

Palavras-chave:  “enclosure” aberto no fundo ou fechado, f lutuadores de garrafas plás-

t icas, enchimento direto no lago.

Introduction

Enclosures are useful devices for test ing hypotheses in si tu ,  al though presenting

some prob lems such as a lgae sed imenta t ion ,  water  c i rcu la t ion a l te ra t ion ,  among

others. However, unless using a whole pond or a small lake as experimental units,

for testing hypotheses in a lake it is necessary to enclose part of it in smaller units.

One of the diff icult ies for sett ing mesocosm replicates in a lake is how

to f i l l  them with water .  Usual ly,  water is pumped from the lake into the enclosure

units (e.  g.  Arci fa et al . ,  1986) br inging problems, such as the t ime needed for this

procedure,  consider ing the enclosure s izes and the number of  repl icates.  A pump

wi th  h igh  f l ow wou ld  f i l l  t he  bags  qu ick ly  bu t  can  damage  pa r t  o f  t he  aqua t i c

organisms, depending on the pump type (M. S. Arci fa,  unpubl ished) ,  thus not being

suitable for experiments. The f loat ing devices can be dif f icul t  to handle when they

are large structures,  such as the ones made of  wood and styrofoam (Arci fa et  a l . ,

1986 ) .

Here a model is presented, which is suitable for experiments connected

or not with the sediment. This enclosure model offers several advantages: 1. i t  can

be fi l led directly with lake water in a relatively short t ime; 2. the mouth structure is

l ight ;  3 .  the f loat ing device is  l ight ,  inexpensive,  easy to make,  to handle,  and to

adjust to the enclosure.
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Enclosure description

The mouth is made of two thick aluminum concentric round frames with several

screws joining them (Fig. 1 ) .  The mouth diameter is calculated for being a l i t t le smaller

Figure 1:  The components  o f  the enc losure c losed to  the sediment .

than the plast ic bag diameter .  F ive aluminum bars in L ( i t  can be four ) ,  35 cm in

length, extend laterally, being screwed around the outer frame. To each of these bars

a  f loa t ing  dev ice  i s  adapted ,  wh ich  i s  composed o f  g roups  o f  s ix  2  L -co lo r less

plastic bott les (PET type) t ied together by two plastic clamps. The plastic bag, which

is the enclosure body, is attached to the mouth by the screws, between the outer and

inner aluminum frames.

Procedure for setting the enclosure in the lake

There are several ways for sett ing the enclosure unit in the lake, depending on

the research purpose:

Enclosure isolated from the sediment.

The way to set the enclosure is shown in the sequence of pictures (Fig. 2).

Previously, the enclosure must be prepared, attaching the plastic bag to the aluminum

mouth. Two people in the boat take the structure with the mouth upside down (Fig. 2A)

and then lower the whole st ructure s lowly in to the water ,  keeping the end of  the

plast ic bag open, al lowing air  to escape (Fig.  2B) .  Very close to the water surface,

the end of the plastic bag is closed by a rope and a plastic clamp (Fig. 2C) , so the

remain ing amount  of  a i r wil l  be very smal l .  To the c losed end,  a  weight  and the
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emptying rope, longer than the bag length, seen in Figure 1, are bound; the upper end

of this rope is previously t ied to the boat and later,  when the enclosure is already

set, i t  is bound to one of the mouth bars. Then, the bag is f i l led by pull ing the mouth

ropes, which have been previously hooked to the t ip of the mouth bars (Fig. 2D), and

whose single upper end was kept bound  to the boat during the enclosure sett ing. As

soon as the enclosure mouth reaches the water surface, the f loating units (six bott les

each) are adjusted to the bars and bound to them with ropes, for preventing them to

be blown away by the wind (Fig. 2E). The group of six bottles are adjusted to the bar,

f ive beneath and one over i t ,  in order to keep the mouth ca.  20 cm above the water

surface (see Figs 1, 2E). I t  is recommendable to set the enclosure anchors in the lake

the day before,  leaving the ropes marked by buoys.  In th is way,  when the whole

procedure is f inished, the enclosure is quickly t ied to the two anchors (Fig. 1 ) .

T h e  p r o c e d u r e  s h o w n  i n  t h e  s e q u e n c e  o f  p i c t u r e s  ( F i g .  2  A - E )  t a k e s

approximately 10 minutes. For emptying the enclosure, at the end of the experiment,

i t  is easy and quick by removing the f loating bott les out of the bars and pull ing up

the emptying rope.

Figure 2: Sequence o f  p ic tu res  showing the procedure fo r  se t t ing  the enc losure ,  c losed to  the

sediment ,  in the lake.
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Enclosure isolated from the sediment with a net in the mouth

For an experiment designed to exclude part of the community, the same

enclosure structure can be used. A second pair of aluminum frames is added to the

mouth, to which a net is attached between the outer and inner circles. This device is

f irmly inserted into the enclosure mouth and i f  small spaces st i l l  remain between the

mouth and the net circles, they can be closed with non-toxic modeling clay ( the type

for chi ldren) .  On f i l l ing the enclosure, part  of the community is excluded. Once an

enclosure has been set ,  the same net f rames can be taken from i t  and transferred

successively to the mouth of other repl icates to be set.

Enclosure open to the sediment.

The same mouth structure can be used in this kind of enclosure. Addit ional

aluminum frames must be made for the bag lower opening, and a few thinner r ings

are distr ibuted along the plast ic bag, for maintaining i ts cyl indrical shape. The thin

r ings are  g lued to  the bag wi th  non- tox ic  s i l icon g lue .  The lower  f rames can be

similar to those of the enclosure mouth. The plastic bag is screwed in the outer an

inner frames of the mouth, as well  as of the lower opening.

The way to set the enclosure in the lake is dif ferent from the two previous

descriptions. The whole cylinder is lowered into the lake, f i l l ing with water while i t

goes down. Once the lower circle is bur ied into the sediment,  the f loat ing devices

are attached to the mouth bars and, then, the enclosure is t ied to two anchors. The

time spent in this procedure is less than 10 minutes.

Final Remarks

I t  takes a re lat ively long t ime for manufactur ing and prepar ing the enclosure,

but i t  is quickly set in the lake. The material used for building the enclosure structure

is  durab le  and l igh t ,  not  too d i f f icu l t  fo r  car ry ing or  handl ing .  I t  can be used in

var ious exper imental  designs,  just  needing some adjustments.

The f i rst  and second types of enclosures were used in Lake Monte Alegre for

test ing the inf luence of  zooplankton and f ish on the phytoplankton, through herbivory

and nutr ient  excret ion (L .  H.  S .  S i lva et  a l . ,  in  preparat ion) .  Two t reatments ,  wi th

three replicates each, were used: A -  with zooplankton + f ish and B -  zooplankton and

fish free. A 60 µm net was adapted to the enclosure  B mouth for preventing zooplankton

entrance, but al lowing free access for most planktonic algae. The net eff iciency was

relatively high, al lowing only a low number of small roti fers to pass through the net

holes,  but blocking microcrustaceans and larger rot i fers.  As an addi t ional  care for

avoiding contamination, the enclosures B were always sampled f irst. Even so, at the

end of the experimental period, contamination by other roti fers and a few crustaceans

increased in B, and then the experiment was interrupted.

The th i rd enclosure type was used in the same lake for  s tudying Chaoborus

predat ion e f fec ts  on zooplankton.  Chaoborus  ins ta rs  I I I  and IV can bury  in to  the

sediment (S.  E. N. Cleto Fi lho, in preparat ion) and migrate to the water column for

preying on zooplankton (Arci fa,  1997, 2000; Pert icarrar i ,  2000) .  In this case, i t  was

important for larvae to have free access to the sediment and the water column. Two

treatments,  wi th three repl icates each,  were made: A - Chaoborus present and B -

Chaoborus f ree .  The enc losure  B was prov ided wi th  a  1  mm ne t ,  mounted in  an

aluminum ring, glued in the plast ic bag, half  a meter from the lower frames, which

were buried into the sediment. The net was more eff icient in preventing the entrance

of  o lder  Chaoborus  l a rvae ,  bu t  a l lowed a  low number  o f  la rvae I  and I I  to  pass

vert ical ly through the net pores. But, as the treatment B replicates were covered by
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t u l l e  t o  p r e v e n t  C h a o b o r u s  o v i p o s i t i o n ,  a f t e r  s o m e  t i m e  C h a o b o r u s  v i r t ua l l y

disappeared from the enclosures. The 1 mm net located near the lower end, although

not a hundred percent eff icient during the sett ing procedure proved to be so afterwards,

during the course of the experiment.  In this way, i t  was possible to invest igate the

e f f e c t  o f  C h a o b o r u s  p r e d a t i o n  o n  t h e  d e n s i t y  a n d  d y n a m i c s  o f  z o o p l a n k t o n

populat ions,  by compar ing both t reatments (Cast i lho-Nol l ,  2002) .

At the start of the experiments, most l imnological condit ions were similar in the

repl icates and the envi ronment .  Dur ing the exper imenta l  per iod,  d i f ferent  features

ins ide  and  ou ts ide  the  enc losu res ,  as  we l l  as  i n  the  t r ea tmen ts  A  and  B  have

deve loped.  These f ind ings assured tha t  the se t t ing  procedure and the enc losure

isolat ion from the environment were successful .

Experiments with enclosures open to the sediment ran for a month, in

summer, without any sign of water deterioration. In closed enclosures water remained

in good conditions for 25 days in winter and 15 days in summer.
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