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ABSTRACT

The constant change in technol ogy has nmade it

possi bl e to change environnent on a much |arger scale

than before changes in the social organisation of our

soci ety has nmade it necessary to educate ourselves on
various aspects of the environnment. |t becones

meani ngful to talk about the correspondence between the

human beings and their environnent. Such needs can

be met through activities. M thesis, the National
Aquari um i sbei ng designed to educate man on an

aspect of his environment - water by bringing himin
direct contact with water creatures taned for view ng

and st udy.

It would seem an inpossible task to duplicate a

a natural phenonenon such as this but an attenpt has

been made to handle as realistically and sensitively
as possible various aspects of the design to cone
very close to the natural habitat in which the creatures
thrives. Most aquatic creatures and plants are adaptable
and the success of fish keeping depends entirely on

the artificial environment created. This is ny point

of concern. In intend to provide this designed



environnment by careful study and planning that wl|

result in a sinple and efficient design that is
consi stent with proper naintainance of the desired

envi ronnent .

Retail ed and careful studies of the peoples’

activities daily life and existence have shown that
in the future there will be greater
wi t h hi gher

| eisure time and
prosperity nore opportunity for w der

interests outside one's work. People need a chall enge

outside their field of work. Also nore people are

becom ng adherent of water recreation with the

extensive coastline we have in our Country. The

aquariumproject would serve as an educational recreation

conpl ex.

Lastly, there is a provision for the National

Aquarium project in the Third National Devel opnent

Plan to be sited in Lagos and other parts of the

Country between 1975 and i960. This project wll

not only have a national outlook but will express its

character through form |andscape and structure.
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INTRODUCTION

Fish keeping is ¢ very old and well investigaied hebby
but unfortunately one in which practical information Is badiy document’
and often not readily availabic, especially in terins which cin be
vnderstood by @ Designer. There is en emphasis or. the circniaticn of
information on the fishes' physical charccteristics, their breeding hrbie:
and food requirements which while being obviousiy essential is ne!
sufficiently balanced by inform=tion on onviren =l
requirements. Much of the informaticn requircd s passed by word of
mouth from ona Aquarist to another with consecucent altemaiions dus i
misunderstanding, cxaggeration and so on. The aquarium ank of
povoular conccption dares only from about the middlc of the ninzteontn
century and it is still @ ncw aspect of archifocture ic b2 expiored.
iNoiwithsianding, a good knowiedge of ic basic cavironmonti
requircments has cnabled me fo sort out thase methods, which when
correctly applied in addition to my architectural badkgreund, mrke
all the difference between satisfaction and progress and @ siaic of

mystified slavery for both the fishus and the viewers.
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All fish-keeping depends for its success on the establishment
and maintenance of a stable aquatic environment which is suited in ail
respects to the needs of the particular fishes and any special activities
which one wishes them to perform. The environment provided must
resemble as closely as possible the natural habifat in which the fishes
thrive and this may be achicved by natural or artificial stimulation. Some
natural factors can be reproduced by artificial substitution of various
pieces of equipment if the requirements are understood and adhere! to.,
To satisfy these demands a knowledge of the basic factors involved has
obviously been advantageous and rewarding.

The environment in which fish live in captivity is made up of
a very complicated mixture of various factors: physical, chemical and
biological covering many areas of knowledge. The fishes fo be exhibited
are many and varied from the river, lagoon and the ocean. Their
individual requirement may vary in extreme but there are fortunately
many basic factors which are common to almost all species. Fish can
be divided into categories and classified in terms of the environmental

factors which form the most noticeable differences in their way of life.
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For example, a particular fish can be described as fresh water rather than
marin:, tropical rather than cold water and so on. By sign posting its
environmental and biological characteristics, it becomes easy to know
what its requirements will be in captivity,

The most accepted unit of design is the human need: the
enthusiasm with which some people take up fishing, swimming, under-
water diving to view life beneath the sea and the popularity of films
giving away yet more secrets of marine lifc is an evidence that there is
o basic curiosity in most of us. The aquarium is proposed to give us a
chance of looking into a world from which we are normally excluded =
the world of water and it will be a fascinating sight for many people.

It will serve a dual purpose, providing observatory facilities for
Aquarists and students of all categorics as well as recreation for tourist
and others in short an educational recreation centre.

Throughout the scheme, | have tried to expross the
characteristics of the building through the site chosen, the landscape,
the forms and the structure. This will communicate to the vieveers at @
glance the whole idea of the scheric and also educate them on the various
aspects of our waters namely fresh water, brakkish and marine. The purpose

is to present a simple design to house simple, sufe and reliable methods

which can be recommended for the three aquatic environments.
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This has beer: <ne through rescarch ind study viclding
this report and the design drawings. The report consists mainly of four
chapters. The first chapter duals with @ full descripiion of the aquaiic
environment and the factors that need careful consideration for exampic
spacc, air, light, typc of food equipment and so on. The second
chapter deseribes the site, its chamcteristics and all the other aspects
that make it suitoble for an ogquarium project like its water surroundings,
beautiful scenery plus water qualities that will have to be integrated
tnto the design.

The Conceptual Analysis is contained in the third chapter.
The main concept is that of oxpression through the various aspects of
design the charucteristics of the buildings by using forms that are
symbolic of water, Thiz chapter also consists of the architectural
c nsiderations for the aquariuin tanks, the grouping of thc various
funictions and their relationship and also the various points of emphasis.

The fourth chapter, the Design Analysis describes how th.
sitc analysis, the conceptual analysis and the other requirements have
been put together to yield the prepared design, Much as | have iried to
use symbolic forms, harmony in the various buildings has been given

proper consideration too. The aquarium project can be grouped into
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five main functions, the reception, the administration, ihe exhibiiion,
the rocreation and the servicos. In carrying out the design, | found it

neeessary to merge tic roception and administration, the exhibition and
the services so | have three main buildings. The design drawings will

furthur explain the concept and the architectural idcus.
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THE AQUATIC ENVIROMMENT

The major types of aquatiz environment are illusiraied in
figure |, The principal factors in cach one is absolutely fundamental
beeause alinost any fish which is kept under conditions given in the wrong
scctor for that fish will aimost invariably die sooner or later. The
correct chofce of salinity and temperature s so basic to the fish's well-
being that it is vital for Its survival. Other factors arc not always quite
as demanding as this and in this respect it is often quitc possiblc fo
keep a particular type of fish for all of its normal life span in conditions
which do not suit it atali. For instance, it is well known that fishes
grow to their full adult size only If cnough space is made available fo
them. There is no reason at all to supposc that a stunted fish is any
unhappier or suffers in any way in comparison with its fully grown
counterpart. But it is better fo provide enough space for the fish to
achieve its full expectations. In Migeria, the difference in the three

aquatic environments is the degree of salinity.
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KEY FACTORS IM THE AQUATIC EMVIROPMEMT

The key factors in an aquatic environment are space, water, air;

vight, food, temperature anc the nifrcgen eycle.

C.

SPACE

The adult body size of a fish depends largely on the space
available. Swmall space or over-crowding results in stunted fish.
As much space as possible is required for adequate growth ¢f the
fishcs, Space is also important in the relationship between fish
or groups of fishes whose interests conflict. The volume of the
aquarium also affects the biological set up, the larger the volua-
with no over-crowding the smaller the changes and their effect
on the biological balance is minimal .

WATER

It is better to oblain water which in its original state is as close
as possible to that required for the particular environment, Wher
collecting specimen it is essential to coliect the natural water n
which they exist with the specimen initially. Most fishes con be
exhibited in fresh filtered sea water, There are two main water
systems - the closed system and the open system. The open sysi~

is the lcast complicated provided an adequate source of diseass
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water is available. Water is discarded ofter one use. The
closed system is that in which the water is recirculated for usc,
It is useful where water is not readily available. For this
project, the open system will be used since water is easily
available at the site. Figure Il shows a simple aquarium water
system,

AIR

There exists two air-water surfaces in aquatic cnvironment,
the air between the water surface and the atmosphere avove
and that between water and air artificially injected into the
tank. Oxygen is vifal for the fish and it gets it from two
sources, the air and the growing water plants. It is cssential
to have the right number of fishes in a fonk for adequate
distribution of the oxygen got through the water surface and
also for exchange of carbon-di~oxide produced by the fishes.
The area of water surface is more important than amount of
water  (see fig. Il1).

LIBHT

The importance of proper lighting cannot be over-emphasised.
Healthy growth of water planis is a requirement of successful
aquarium keeping and to obtain this light must reach the tank.
from the top strong side lighting is detrimental to the fishes

for in nature the light source is always above the water.
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Day light Is the best but its illuminction cannot be controlled
so It is better to usc artificial lighting systems for proper
control of intensity and direction, Light Is ciso cssential to
enable visitors to sce the fishes claarly in the fank,

FOOD

Any artificial environment requires the inclusion of food in
one form or another and in such a manner as not to spoil its
long-term stability. It should be such that It can be absorbed
casily and quickly by the inhabitants with serious effect such
as fouling and of course it must be nutritious and
efficient in promoting growth.

Idealiy, food should be given as offen as the fishes will take
it but in an artificial environment, it is possible to plan o
programme fo meet tlie various nceds of the diffcront species.
It is also very impc;riunt to give a balanced diet containing ali
dietary constituents for growth and normal lifc to oceur.
TEMPERATIRE

Fishes are cold-biooded animals and as such, only have «
limited control over their body temperaturce which varies with
the temperature of the surrounding water. They cmploy the

processes for the conversion of food Into encrgy and heat as
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other animals, bui any excess heat is quickly dissipated into
their surroundings so thelir body temperature can be seid to be
equal to that of the water. A Tish’s functions such as its
fecding activity, hoalth and growth, Tts actlvity arca leve!
and the workings of its Intcrnal processes, urc all  affected
directly by the temperature of its immediate environmeni, In
mixed environment created artificlally, it is essential o keep
the Inhabitunts that live noturally within the sume femperature
range.
THE NITROGEN CYCLE
In any enclosud confainer of mature water, organic materials
such as fish excreta, uneaten food or dead bodics is
autormatically converted into mineral form by bacteria. Thesc
organisms fecd only on the organic subsiances and develop
quitc easily and naturally vherever sufficicnt food of this kind
is available, The result of their aciivity is production of
ammonia which are toxic to fishes in sufficient quantitics.
This process of breaking organic matter into simple chemical
Is fundamental part of the MNitrogen Cycle (Figure IV) and
when the cycle is completed the wastes are eventually
converted into nifrogen and nitrous oxide. This can be absorbe:!

by plants and animals fo complete the cycle. It is essential
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through ecareful management fo complete the nitrogen cycle by

addition of suitable inorganic material, rocks, glass, gravel for
nitrifying bacteria to develop and also to keep the aquorium fenk
clean., Natural methods are for truc representation of the normal
environment because of the inclusion of animals and organisms wiiv
which the fishes normally associate. It is better to usc natural ol
to satisfy the various needs. Fewer equipment is needed and even
the space and time of maintenance is minimised.

B. MAJOR ACGUARIUM SYSTEMS

If the environmental factors defailed in the previous chapter are
carefully considered, it can be scen that all of them are common in varyirg
degree, to all aquatic environments, depending on the required condition:
and nature of the inhabitants. The critical factor which determines the
success of an aquarium project is the completion of the nitrogen cycle.
Other factors such as temperoture and illumination are readily adjustablc
but the method used to complete the nitrogen cycle is best throughout to su
the kind of environment planned.

There are three basic types of nitrogen cycle systems that can be v.
- natural, biological and sterile systems.

The natural system is that in which the wild aquatic environmen® :
reproduced as closely as possible and only nature's own methods are used

ensure stability and completion of the nitrogen cycle (Figure 5 shows the
fresh water natural system while Figure 5 shows the marine natural syster'.
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The biological system, the problem of nitrification is solved
by using decp gravel bad with @ large toial grain surface arec through
vhich the aquarium water is continuously circulated by a sub-gravel
filter, thereby producing aerobic conditions and exposing as much of the
water as possible fo bacterial action.

The biological system is probably the best overall methed fer
gencral usc. Its large nitrifying potential aliows for merz fime since
there is no necd for constant surveillance and removal of wastes, This
system is adoptoble to all kinds of environment, It is economical and
easy to understond and to use.

The sterile system is rainly for kecping expensive and delicute
marine specimens, the only creatures present in the environment are
inose for whom it is designe.’. It is more applica’ le to the marin-
environment, The method is very technical and totally depandent on
correct application of complex cquipment. It is artificic bot
aesthetically and biologically and by its very nature must be spotlessly
clean,

In all, the systems, the aim is to complcte the nitrogen cyc!

and the simpler the method the better in terms of cost and maintenancs.
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Cs THE ACUARIUM

It is my infention to have threc main aquarium tanks fo
exhibit fishes from the river (fresh water), lagoon (brakkish) and the
soa (marinc). The difference s mainly in the sclt contents of exch one,
We have the three types existing in Lagos around the site chosen, It is
not necassary o go into the details of the different physical, chemieal
and biological composition of cach type since most of the factors are
common fo the three types and @ separate tank has been provided for
cach typc to avoid the problems of mixcd aquatic cnvironment.

The types of fishcs to be exhibited arc those which live
peacefully and happily together in their natural habitat. These can be
grouped together in large tanks while other specialized breeds can be
exhibited in separate tanks. It is more economical to provide a large
tank for a considerable number of species to provide a tank for each onc.

| do not find It necessary fo specify the types of fishes to be
exhibited and the detailed requirements of each one since | intend to
adhere as much as possible to the conditions that exist in their natural
habitat. | have only found it neccssary to find out how much space is
required for an average number of fishes for adequare growth and normal life

for easy viewing and maintenance. Below arc a few examples of some
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of the fishes in and around Lagos from the Atlantic Dcean, the

lagoon anc! Ogun River.
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SITE AMNALYSIS

The Mational Aquarium project was proposed to be sited in Lagos
and work has already been started on Victoria Island in Lagos under the
Nigerian Institute of Cceangraphy and Marine Research which caters maini -
for rescarch work. Mo provision has been ridle for recreational facilitic.
despite its location at the sea front. The Bar Beach is popular for recreaiior
on public holidays and a lot of activities take place hence | decided to ciiv
the Aquarium along the coastline not too far from the Migerian Institute of
Occangraphy and Marine Research fo co-ordinate both the research work o=
the observatory facilities.

The Victoria Island in Lagos is mainly for recreational buildings,
resicdential and a few office buildings st of which are specialised like
Embassics, the Mint, the Television House and so on. There are two mair
hotels i.e. the Eko Hotel and the Federal Palace Hotel. There are other
institutions like the Nigerian Institute of International Affairs, the Feder!
School of Arts end Science and the Migerian Law School .

The site chosen as seen from the photograph below is adjocent fo
the Eko Hofel on the western side separated only by the narrow Kuramo
Creek. It is protected from the sea front by sand dunes on the southem sicc

while on the eastern and northern sides exist small residential
clusters and thg roin village Maroko.
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The main reasons for chioosing this sitc are the execllent views
of tie seq ant purt of Victoria lsiund scen from various aints of the site
and the availability of water required for the aguarium fanks. The lagoon
iz on the norihiern side and the sec is on the southern sidle,

The site has been investigaied under the following factors:

Matural, Cultural ans) Acsthetic.

d, MATURAL FACTCRS
l.  Coological Buse - Alluvicl sofi
I2; Topography - Generﬁlly flat ranges from ta=3m
above the sea level,

3. Mydrography - Susrounded on tiree sides by
Kuramo waters about 2--4 motres
deep, Kuwamo Cree, Five Cowric
Crack and site drains naturally to
the western side into the Kuramo
Crock,

4.  Soils «~  White loose sond.
3. Voegetation - Complotely protocted from sun min!

wind by coconut palms,
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4.  Clirate - Humid and warm prevailing winds
south wost north exst and the sea brocz..
have a cooling effect. /iverage rcinfa. .
of about 12mm monthiy., Average dofiy
tomperature of about 2 ¢ <.
b. CULTURAL FACTORS

I, Existing Land Use - adjccent to site on the western sidc
is the Eko Hotel and the lgboscre
Yillage on the norih castern side s
the Maroko Village and the Lawani
Village. The occupants are mainiy
fishermen,

2. Acccssibilin -« The existing » shicular accaess is
through Moroko from the main read
that links Victoria Isiand to tkoyt and
other parts of Lagos. Tirculation on +-
is mainly pedestrian and ¢ foot=bridyg.
binks up the site to Eko Hotel, The
other access is by boat through the

dunes on Kuramo waters.
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Cs AESTHETIC FACTCORS

The naturcl features of the site that is the trecs, the
gentle slope, the openess to the sea front, the sand dunes,
Kuramo waters, the soconut palms all present an excclient
scenery suituble for the aquarium project, The views of the siic
from the south western side given a good visuai movement from
ok side of the site v the other and views from tho sit.
to other araas are also excellent as can be seen from the
photographs below. There is sufficient space for the project
and the space sequence Is such that adequate use can be made
of the arca directly in contact with the waicr frezt since the
tidal height is low, a maximum of two metres.

Having analysed th. site as above, | rec thed the following

conclusions:
- Orionfation of buildings should be norih-south,
- Trecs should be profecied to serve as sun and wind
break, buffer zones and screens.,
- Access to site can be vehicular, pedestrian as well

as beat,
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- Adequate flow within site to give viewcrs the bonefit
of the excellont scencry of the sand dunos and the
CCEON WAVES.
These plus other dutail investigations have been integratedd
info the concept for the whole design, The next chapter duals on all these

factors.



CONCERTUAL
ARIALYSEIS .
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COMCEPTUAL ANALYSIS

At the on st of my ihesis, the first thing that appualed to
me was to try and find a medium by which all aspects of the design
will be symbolic of the world of water and expressive of the functions
for which they are designed.

With this in mind, | thought of things that cxist naturally
in water, First is the wove motion. Therc is a centre of oscillation
from where the waves radiate in cyclic patterns.  Secondly, an octopus
with the main part of the body and eight arms serve as linkages for its
various activities. These are shown in fig. IX and X respectively.
‘combining both ideas pave ¢ flexible arrangemen. of activities
radiating from a focal point and yet arc linked up for flexibility.

| found it necessary to muke the movement spaces
architectural and to have spatial continuity and harmony for casy flow
of the crowc! that may visit the project at any given time = in sun shine

or in rain,
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e. DISPLAY TAMNKS

The placement of the three different tanks will also
influence Il'hc dosign. This had been considered in terms of cost of
maintenance and the case with which it can be carried cut. There cre
three possibilities as shown in the diagram below fig. XI to fig. XII.

The first is placing all the ranks on land. The cost of
maintenance is high whilc construction is oasy and this means having
all the fishes in captivity.

The second is to have some tanks on land and some in water.
The cost of maintenance will be lower but construction wil! be higher
though it has  the advantage of keeping man in captivity fo view the
fishes in their natural habitat,

The third possibility is having all the tanks under vwater,
This will present scrious problems since the water sources cre  some
disiance to the site. To have the ranks underground is absolutely
difficult since the water fable on site is considerably high.

Monotony is fo be avoided in the placement of display

tanks since variety serves to orient the visitor.
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Since the main concept of my thesisls that of cxpression
the forms used, the site organisation and landseape, the placement of
tanks and their maintenance, the struciure of the buildings should all
depict the aquatic environment. This can be achicved in different ways
and each one influcnces the cther and there are other minute factors to
be considered when these objectives are to be mot.  This is dealt with

in the next chapter = the Design /nalysis,



DESIGN
ANALYSIS.
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DESIGMN ANALYSIS

The term dlusign has been defined as ' o concelve
the idec for and prepare o description of @ proposed system
artifacts or aggregation or artifacts” L . Bruce A rcher.

One can only grasp design problems fragmentedly.

That is, there are practical limits to the number of notions that can be
thought  simultancously when trying to solve complex problems.

The best way to overcome this inherent problem is to break a complex
situation down into smaller parts, dealing with these parts seperately
and then bringing them togcther to understand the  situation.

When the problems of the physical environment are broken
down Into concepts like services, spatial requircments, landscape,
siructure and so on the ideas about how these necds or properties are
best dealt with are formed and the particular way in which they
function together should be thought of carly in the design process
to avoid disjointed solutions of the whole complex probiem. It should be

seen as one entity.
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In this design, the various problems have been broken down
into the foliowing sub=headings:

- the site including the spatial requirements, Functional
relationship and other factors that affect the site organisation, Landscape.

- the architectural form,

- the structure including materials and all other details.

- services.
ke SITE ORGANISATION

In order to provide the best position for each activity on the
site , an analysis of factors that affcct each function was carricd out such
as good views from and onio site neamess to access and so on. The main
functions can be divided into five: Reception, Administration, Exhibition,
Services and Recrcation. This can be further  grouped into three as shown

below due to the functions.

Reception ;

) A
Administration )
Exhibition }

) B
Services )
Recreation c

The functional relationship diagram is shown in Fig. 14,
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¢ EXHIBITION
D SERVICES
E RECREATION

FUNCTIOAL RELATIONSHIP FIG. 14
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he most vital factor is the water supply in the arrangement
of the site. Other factors are good views, points of access, these
help to relate the good points on site to the various sections of the
complex. This has been anclysed as shown in Fig, 15.

The circulation within the site has been siructured to follow
the format outlined in the conceptual analysis. Circulation within the
site is completely pedestrian and the vehicular accesses are on the
periphery of the site. Most people will come to the site on foot since
it is only five minutes walk from the main bus stop and trireec minutes
from Eko hotel on the foot bridge. The other means is by boat for motorists
who may park at the bar beach .

The vegetation is nainly Coconut palms scattered all over
the site given adequate protection. This has to be reorganised to provicde
the protection in the places of need and also from an aesthetic view point.

Climatic conditions on site favour a MNorth-South orientation
of buildings with their openings in this direction for proper cross
ventilation and avoidance of the heat of the sun.

The landscape should eniail various forms  symbolic of
water and also other exhibits like ware forms, boat shapes, fishes

made from dry materials such as tiles, shells and so on.
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The site slopes gently to the western side, open gullics
can be made for rain veater fo drain info Kuramo creck. This prosents
no pollution problem since the Kuramo waters only flow in one
Jirection all other wastes are taken care of by usc of a Ceniral Sewage
System.

The outlined objectives for the site organisation evolved a

schematic site plan as shown in Fig. 18.
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THE ARCHITECTURAL FORM

From the coneept of the wave pattem, the forn that
comes o mind is the circle and this is mest adequate with the thought
of constructing under water. A circular structure disiributes the forces
equally around its circumference and no problems are created at the
joints since they o not exist.

The different functions woere thought of as cither a part
of a circle or a complete one. Use was made of segments of a circle,
sectors, semi-circle and whole as shown in Fig. 17

The use of the circular form expresses the characteristics
of the project and its acsthatic values serve as attraction o visitors.

THE STRUCTURE

The structure of the building though expressive in nature worc
made simple to contrast with the detailed landscape of the site. This
is necessary to avoid monctony or worse still chaos. Rcinforeed
concrete has been used throughout since site is very humid and the
load fo be carried is heavy for example, the water tanks,

There is still the need to coat conerete by painting to avoid blistering.
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SERVICES

The design should consider problems of water supply,
dralnage, cleaning and viewing for the suscessful management of the
aquarium. Maintainance should be given its priority because the success
of the project depends entirely on this foct alone,

Water supply must  be constant and kept clean for proper
viewing and survival of the specimens in it. [t should also contain
plants, rocks and other organism that exist in their natural state hence
it is essential to fuke water directly from the type of water the fishes
live in for instance sea water for marine specimens. Fig. I8 shows in
defail a proposed scheme for water supply, cleaning, feeding and

aeration of tanks. This is a simple method for easv maintainance and
cut on costs of heavy equipment that may be necossary in a complicated!

system. It Is the biological system.
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SPATIAL RECUIREMENTS
OPERATIONMS AREA

An adequate work space should exist behind the display
tanks and the quarantine tanks. This will allow easy movement
of new specimen, tanks, equipment and bulky materials by hand
truck. The operations floor should be above the viewing area
floor. The placement or armangement of tanks should be such
that work can be carried out comforfably behind the scenes.

Direct sunlight should be excluded from the operations
and viewing areas. Sunlight accelerates algae growth increasing
maintenance.

A\ food preparation area with all necessary equipment
must be considered. Storage for materials, decorations and!
small equipment is nccessary. /A disease and water quality
laboratory including quarantine tanks should be included in
the research section.

A moderate shop is necessary for minor repairs on
equipment, tools, plumbing and display fabrication.

The equipment room for standby generators and air
blowers should be adjacent fo the operations area and properly

sound proofed to relieve staff of noise.



PUBLIC AREA

Tank design and placement with consideration for
a smooth natural flow pattern is essential. The arrangement
should offer varicty in size, type and placement contributing
to an aesthetic authentic display,

The exhibits must be pleasing and artistic to be
effcetive and natural working material  should be used
throughout. For example, natural local rock formations,
gravel, driftwood! in accordance with the general ecslogical
niche associated with the display animals.

An intercom or some form of oral communication
between the viewing and operations arca would help simplif
the fank maintainance and placement of display materials
in the tank,

The crowd should be kept from direct contact with
the display tank to avoid soiling or marking of walls and glass
and to provide viewing for a greater number of visitors.

These guidelines helped to find out just how much
area was required for cach of the activities to be performed.,

They have been grouped into three main buildings :



A, RECEPTION AD ADMI PISTRATION
(i) Information and Orientution Cashier
Git) Theatre for lectures, slides ete.
(ifi) Sovenir Shop
(iv) Adminisiration,
B. EXHIBITION
M) Display tanks.
(i) Scrvice Core
@) Laboratory
(iv) Quarantive tanks
(v) Pumps and Engine room.
(vf) Maintainance Workshop.
C. RESTAURAMNT

For 100 peoplc at the peak hours.
Other recrcational activities like swimming and

boating take place in the surrounding creck. It is shallow,

clean and safe.



Parking facilities are provided for both staff and! visitors.
The maximum number of visitors provided for is 500 (Fi wve hundred).

The design has been done o satisfy the different requircinents
listed above in this chapter. A requireinent is a situation that must be
present otherwisc an observable human or social need would go unsatisficdl.
Design formulations have been proposed and are better explain

design drawings.
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ATLANTIC ocean 6 10 MTRS. DEEP

= 1-5 MRS

MAXIMUM HEIGT 0F TIDE

TIDAL VARIATIONS



COMMONLY AVAILA

Type

Tap water

Rain water

. Natural
Fresh water

-

Natural
Sea water

Artificial
Salt water

Distilled
water

Characteristics

f{ardness and acidity vary
with geographical area of
supply. Clean and well
oxygenated.

Soft and neutral.
Basically clean.
Well oxygenated.

Hardness and acidity vary
with geographical area.
Contains various organisms
and microscopic life.

Stable characteristics which
do not vary much geo-
graphically. Contains
yarious organisms an
microscopic life. Usually
well oxygenated.

Stable characteristics in
right proportions when
correctly made up. Clean
and pure when made up
with good tap water.

Clean and pure.
. . Soft and ncutral.

BLE WATERS AND THEIR CHARACTERISTICS.

Disadvantages & Methods of use

Too ‘new’ for immediate use as

it contains dissolved chlorine.
Dilute with mature water or allow
a maturing period. May carry
copper from pipework.

May be pélluted by chemicals from
the air or from collcctins surfaces.
No maturing period nee ed.

May be polluted by fertilizers or
other chemicals or by organic
refuse. May contain parasites and
discase organisms. Usually dirty.

Usually polluted when collected
around coastline. Microsco ic life
dies quickly in small containers an
can foul water. May contain disease
organisms.

and will
ensive
elements

Must be properly mixed
need maturing period. E
in quantity. Some trace
may be missing.

Tao pure for biological life when
new — used to mix with other
waters as neutraliser.
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