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Abstract: The Eden Project—the largest natural scientific complex
—was established in 2001 in the surroundings of Bodelva situated
in the southern part of Cornwall (Great Britain). It was created
in a kaolin pit closed down in the XIXth century. This venture
has three main functions: natural, educational and touristic. The
project presents unusually interesting and original architecture.
Under light-transmitting, semicircular domes there are various
ecosystems called biomes which differ from the external
environment. The entire project consists of the following parts:
the Mediterranean biome, the rainforest biome, a unit called “the
Core” and the visitor centre. The area where all the buildings
are located is covered by the external biome. The Eden Project is
a huge educative institution which reflects processes occurring
in the nature. The aim of this venture is, above all, education of
ecological aspects concerning life on the Earth and presentation
of the necessity to preserve the biodiversity. Since its opening, the
Eden Project has been visited by 1.2 million tourists every year.
Key words: quarry, mining landscape, tourist attractions, Eden
Project, Cornwall

Tresé¢: W okolicach miejscowosci Bodelva, potlozonej
w potudniowej czesci Kornwalii (Wielka Brytania), w 2001 roku
powstatl Projekt Eden — najwiekszy kompleks przyrodniczy,
utworzony w nieczynnym od XIX wieku wyrobisku pozostatym
po odkrywkowej eksploatacji kaolinu. Przedsiewziecie to petni
trzy glowne funkcje: przyrodniczq, edukacyjng i turystyczng.
Projekt Eden charakteryzuje niezwykle ciekawa i oryginalna
architektura. Sktadajq sie na niq przepuszczajqce swiatto
potkuliste koputy, pod ktorymi znajdujq sie odmienne wzgledem
siebie i wzgledem Srodowiska zewnetrznego ekosystemy zwane
biomami. Na calosé projektu sktadajq sie: biom Srodziemnomorski,
biom lasu deszczowego, a takze obiekt zwany ,, Jadrem” oraz
budynek centrum dla odwiedzajqcych. Teren, na ktorym znajdujq
sie wszystkie budynki, okala biom zewnetrzny. Projekt Eden to
olbrzymia instytucja edukacyjna, ktora odzwierciedla relacje
zachodzqce w naturze. Celem tego przedsiewziecia jest przede
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wszystkim nauczanie o ekologicznych aspektach zwiqzanych
z Zyciem na Ziemi oraz ukazanie koniecznosci zachowania
bioroznorodnosci. Od czasu otwarcia Projekt Eden corocznie
odwiedza 1,2 min turystow.

Stowa kluczowe: kamieniotom, krajobraz gorniczy, atrakcje
turystyczne, Projekt Eden, Kornwalia

Introduction

The discussed area is located on the tip of the south-west
part of Great Britain called the Cornwall Peninsula which is
250 km long and 100 km wide. This peninsula is bordered
from the north by the Celtic Sea and the Bristol Channel,
from the south by the English Channel. Cornwall presents
one of the most diversified landscapes of Great Britain. The
coastline reveals large diversity of ria forms, high cliffs and
picturesque bays deeply incised landwards — popular destina-
tions for many tourists (Fig. 1 and 2). The peninsula is situ-
ated in the zone of temperate marine climate and that is why
Cornwall is the warmest region of the British Islands. The
southern tip of the peninsula is often called the Cornish
Riveria. This place is abundant in beautiful parks and gardens
full of exotic plants. It is possible because the average an-
nual temperature amounts to 10—12 degrees Celsius. Typical
Cornish landscapes are vast moors and peat bogs, whereas
forests are absent.

Cornwall population amounts some 515,000 people. Most
of them are elder or retired persons. Previously, the local
economy was based on mining, especially on extraction of
tin. Ore mining in this area has a very long and complex his-
tory. Tin extraction has started here about 3,500 years ago.
The peak of tin mining took place in the XIXth century,
which was affected by the discovery of the steam engine. It
is worth mentioning that one of the first Watt’s steam engines
was installed in one of the Cornish mines (Fig. 3). In 1998
final decline of mining industry and closure of the last mines
took place (Schwartz & Lorenc, 2011). At that time, due to
difficult economic situation, many mining specialists emi-
grated. This problem existed even earlier — the number of
people who left Cornwall in the years 1815-1915 amounts
from 250,000 to 500,000 (Schwartz, 2006). They moved to
both, the North and the South America, Africa, Australia or
New Zealand. Buildings of very characteristic architecture,
hosting huge steam engines which drove the draining sys-
tems and vertical transport at the mines, prove that almost
everywhere in the world where tin was extracted miners used
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technical solutions which have originated from Cornwall
(Lorenc & Cocks, 2008) (Fig. 4).

Currently, Cornwall is mainly a tourist destination and its
economy is based on tourism. In the other parts of the penin-
sula, where vast pastures occur, agriculture and breeding
prevail. Each year tourists are attracted by many lovely
towns, bays or cliffs. One of these places offering an interest-
ing form of entertainment is the Eden Project visited by large
numbers of tourists from all over the world.

Geology

The geology of the Cornwall Peninsula is reflected in the
morphology of the area: all elevations are built from hard
rocks which are relatively resistant to erosion, whereas de-
pressions are made from rocks of much lower resistance. The
examples of such elevations are Dartmoor and Exmoor with
the highest point: High Willhays (621 m above sea level).

The great river Tamar is a natural border separating the
county of Cornwall from the rest of Great Britain, both geo-
graphically and culturally. However, geological structures
and units continue from the eastern part of the peninsula
further to the county of Devon.

The geology of this part of Great Britain is quite diversi-
fied, however, most of the rocks exposed at the surface are
Devonian sedimentary formations (both the stratotype and
the name of this period come from the nearby county of
Devon) with minor carbonates and many intrusions of Var-
iscan granitoids originating from the turn of the Carbonifer-
ous and the Permian (Fig. 5).

The Cornwall Peninsula is divided structurally into the
two parts separated by a large shear zone called the Start —
Perranporth Line (SPL), which runs almost latitudinally
about 10 km south from the line Newquay — St. Austell.
North from this line there are Devonian slates and mudstones
with intercalations of limestones, which in some areas were
transformed into marbles as a result of regional metamor-
phism. More marbles as well as calc-silicate rocks trans-
formed during thermal metamorphism can be found in con-
tact zones with the granitoids (Bristow, 1996).

A completely different lithostratigraphy is observed south
from the SPL line. There are parautochthonous formations
related to the occurrence of an active collision zone repre-
sented by grey slates, sandstones and turbiditic mudstones
accompanied by sedimentary breccias resulting from subma-
rine landslides. Moreover, there are also allochthonous for-
mations — nappes thrusted from the southeast. Their oldest
part is an olistolith composed of Ordovician quartzites and
pillow lavas, whereas the younger part is built of sandstones,
turbidites and limestones with flints. The Lizard Complex is
a different unit: it is an ophiolite characteristic for such
a tectonic regime. In embraces characteristic magmatic
rocks: mantle peridotites, dunite cumulates, gabbros, wide
basic dykes and pillow lavas. Erratics of limestones, quartz-
ites and cherts can be found in these rocks together with sea-
floor volcanics (op. cit.).

On both sides of the SPL tectonic line Devonian sediments
are accompanied by many volcanic rocks showing typical
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MORB (Mid-Ocean Ridge Basalts) geochemical signature.

Carboniferous formations occur only in the eastern part
of the peninsula and are represented by slates, mudstones,
sandstones and limestones.

Moreover, all formations on both sides of the SPL line are
cut by many intrusions of Variscan granites surrounded by
vast zones of contact metamorphism which products are
hornfelses commonly encountered in the area. Mineral and
chemical compositions of these rocks are inhomogeneous,
which indicates both the melting of Devonian and Lower
Carboniferous sediments enclosing the intrusions as well as
deep-sourced magmas. It means that apart from biotite gran-
ites with large, directionally arranged crystals of potassium
feldspar there occur also two-mica granites, granites with
tourmaline and leucogranites (Lorenc, 1994).

During and after the emplacement granite intrusions not
only caused thermal metamorphism in the enclosing rocks
but were also subjected to transformations and were the
source of mineralization. From the economic point of view,
ore mineralization was very important. Rich deposits of tin
and copper have been mined in Cornwall for more than 3000
years. The second Cornish wealth was white kaolin resulting
from the weathering of one of the granite types. Kaolin was
used as a raw-material for the production of high-quality por-
celain. Particularly high-grade kaolin deposits in Cornwall
are related to one of the younger granites located north from
St. Austell. This valuable clay was extracted in many open
pits. One of such excavations, which has been inactive for
years, was assigned for a different purpose which turned out
to be a wise step as it made Cornwall world-famous and as it
attracts over 1 million tourists a year.

Attractions of the Eden Project

The number of grounds left after exploitation, which are
utilized in an unconventional way is still growing due to
a constantly increasing demand for new, unique forms of en-
tertainment. The most common method of development of
closed quarries is to transform them into water reservoirs or
woodlands, however, the changing social-economic demand
forces the search for new solutions (Krawczyk & Lorenc,
2010).

Post-mining areas do not need to be considered as irre-
trievably lost in the case of industrial stones. Such objects
have high potential and are more and more often transformed
into various entertainment parks, amphitheaters, nature re-
serves and educational centres. The term ,,transformation”
means in this case an adoption of the area left after exploita-
tion to a new function, using its natural attractions as well as
anthropogenic elements originating from the operation
perion (Pietrzyk-Sokulska, 2005). However, “transformation”
is a universal term (op. cit.) as it combines the land reclama-
tion with the development (Skoczylas, 2008).

The Eden Project was established as aresult of adap-
ting the ground to the new functions. Although, most
of the evidences for the existence of the quarry have faded away,
there are information boards reminding us at every step the
skills of the miners and the high level of their performance.
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Fig. 1. Fishing Cove — one of many bays on the northern coast, phot. M.W. Lorenc ¢ Fishing Cove — jedna z wielu zatok na pétnocnym
wybrzezu, fot. M.W. Lorenc
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Fig. 2. Cligga Head — one of many cliffs on the northern coast, phot. M.W. Lorenc * Cligga Head — jeden z wielu kliféow na pétnocnym
wybrzezu, fot. M.W. Lorenc
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Fig. 3. The Levant Mine — a steam engine from the XIXth century still works in a partly reconstructed engine house, phot. M.W. Lorenc
* Kopalnia Levant — w cze$ciowo zrekonstruowanej maszynowni do dzi$ funkcjonuje XIX-wieczny silnik parowy, fot. M.W. Lorenc
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Fig. 4. The Botallack Mine — characteristic steam engine houses from the XIXth century, phot. M.W. Lorenc * Kopalnia Botallack — cha-
rakterystyczne w swojej formie XIX-wieczne maszynownie parowe, fot. M.W. Lorenc
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Perfect logistics, professional personnel and interesting interac-
tive exhibitions cause that visiting this site is an unusual experi-
ence, not only aesthetic one but also cognitive and educational.
The Eden Project is located in a very special place in relation to
its history, geomorphology, landscape, flora and fauna. Along
with its surroundings it creates a particularly interesting and
diversified landscape.

The Eden Project is the largest natural complex estab-
lished in a closed open pit originating from the XIXth cen-
tury which was left after the extraction of kaolin near St.
Austell (Fig. 5). Visitors are welcomed by extremely interest-
ing architecture seen even from a distance. It consists of
light-transmitting, semicircular domes hosting various eco-
systems, completely different from the external environment.
The structure of the domes consists of steel framework cov-
ered by plastic roofing in the shape of hexagonal panels (Fig.
6), which transmit sunrays and humidity, and can be entirely
recycled (Smit, 2011). The project was invented by Tim Smit
and designed by an outstanding British architect Nicholas
Grimshaw. It took more than two years to complete the build-
ing, while searching for the proper location of the project it-
self has lasted just 5 years The ceremonial opening took

NORTH OF THE START-PERRANPORTH LINE

Upper Carboniferous Bude
Formation (Westphalian)

]
Ca

FAULTING

Thrust fault: triangles indicate the

Upper Carboniferous Crackington di
side of the upper, overriding mass

Formation (Mainly Namurian)

el
A
P

Z_

Normal fault with downthrown side
indicated by a tick

Lower Carboniferous
- Upper Devonian slates

Middie Devonian slates

Strike-slip fault with direction of
movement where known

Zone affected by movement
along Start-Perranporth line

Lower Devonian Meadfoot Group
(mainly slates)

Lower Devonian Dartmouth Group
(mainly slates)

Lower Devonian calc-flintas
(lime-silicate metamorphic rock)

’ Basic igneous rock of Devonian or
Carboniferous age

sk OQuatemary submerged forest

v Other Quaternary site

Wolf Rock -
* Cretaceous volcanic neck

place on March 17, 2001 and since then every year 1.2 million
tourists have visited the Eden.

The project includes the Mediterranean biome, the rain-
forest biome, a unit called “the core” and the visitor centre.
The external biome covers the area surrounding the build-
ings. The whole area hosts 18,000 plant species.

The rainforest biome presents a tropical humid climate; it is
the world largest greenhouse of an impressive size: 240 meters
long, 55 meters high and covering 1.3 hectare. Due to such
size it was possible to locate there a fragment of jungle with
a waterfall (Fig.7). Tropical climate was generated very real-
istically — temperature reaches even +40°C while humidity
amounts up to 80%. This makes the longer stay in this com-
partment rather arduous. In order to ensure safety of visitors
there are a few springs of drinking water and a “cool room”
where the temperature is much lower.

The rainforest biome hosts the most exotic plants from
Africa and South America, for example plantain (Musax
paradisiaca), adansonia (Adansonia Digitala), papaya (Carica
papaya), African quinine (Rauvolfia caffra), mother-in-law’s
tongue (Sansevieria trifasciata) or Swiss cheese (Monstera
deliciosa) (Fig. 8).
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Fig. 5. Geological map of Cornwall (Bristow, 1996) « Mapa geologiczna Kornwalii (Bristow, 1996)
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Fig. 6. View of the Eden Project, phot. E. Baczynska « Widok na
Projekt Eden, fot. E. Baczynska

Fig. 7. View of the waterfall from a lookout platform located under
the dome of the tropical biome, phot. E. Baczynska. Widok na wo-
dospad z tarasu widokowego znajdujacego si¢ pod dachem koputy
biomu tropikalnego, fot. E. Baczynska

Despite the size of the plants, each species has its own
information board containing the customary and Latin name,
a short description and its usage. It is particularly practical
and useful in the case of the youngest visitors because in
many parts of the biome there are riddles and puzzles related
to the world of plants. In this easy way children can learn, for
example that the African kola tree (Cola acuminata) gives
fruit used for the production of the world-famous drink, how-
ever, it takes 12 years before the tree starts to produce seeds.
Most puzzles are interactive, which improves the contact of
visitors with the surrounding nature.

A peculiar “pearl” of this biome is the biggest flower of
Great Britain — titan arum (Amorphophallus titanum) which
finally bloomed for the first time in June 2011. i.e., after
6 years. Vast swamps with mangroves forest give an impres-
sion of a real tropical jungle. The luxuriant vegetation is
filled in with realistic copies of shelters of people living in
that area. The first shelter is a Malaysian hut with the neigh-
boring rice field. The aim was to express how much people
of the Third World are dependent on agriculture and to
present the average level of their life (Fig. 9). The second
shelter made from palm leaves and bamboo shoots is com-
monly built by the victims of floods, landslides and sudden
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torrential rains, which each year strike Gambia in the West-
ern Africa (Fig. 10). The purpose is to make visitors aware
of how these people are exposed to the elements. This biome
offers one more surprise — the whole object can be seen
from a platform placed just under the dome, 50 m above the
ground (Fig. 11).

In the Mediterranean biome visitors can take a walk
among citrus or olive trees, grapevines and aromatic herbs
located under the smaller dome (Fig. 12). It is 135 meters long
abd covers some 0.6 hectare. It is connected with the rainfor-
est biome with a special connector preventing the tempera-
ture drop. For plants growing in the dry zone of the Mediter-
ranean climate the conditions mean hot summer and warm,
rainy winter. This is the climate typical of South Africa,
Southeast Australia, central part of Chile and California.
Each of these regions is famous for growing juicy fruits, tasty
wines and good crops. Sculptures of characters from Greek
mythology remind of it and tell us about The Dionysia.

Plants living in these regions have adjusted to difficult wa-
ter-soil conditions and generated special survival strategies.
Various forms of leaves can be seen here — small green ones
with hair as well as thorny or waxy leaves producing protective
oils. As in the previous biome, all species are described in
detail. Surprises for the youngest visitors are also available:
competitions, hidden questions and interactive devices.

Fig. 8. View of the tropical biome, phot. E. Baczynska « Widok na
biom tropikalny, fot. E. Baczynska

Fig. 9. View of the Malaysian hut surrounded by thick tropical forest, phot. E. Baczynska « Widok na chat¢ malezyjska otoczona przez
gesty las tropikalny, fot. E. Baczynska
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Everything is designed in a style characteristic for a particu-
lar region; therefore, it is not surprising that descriptions are
often attached to the remains of Greek earthenware jugs, on
walls of stairs of Spanish pergolas or on stones hidden among
plants.

All these elements cause that almost every visitor is some-
how a traveller and an explorer. It is possible here to move
into a world known from fairy tales brought to mind by col-
ours of lupines and poppy flowers. In this amazing collection
of more than 1,000 species, including angiosperms (An-
giospermae) from South Africa almost every visitor will find
something interesting. The air humidity is not so high as in
the tropical biome and it varies from 40 to 60% (although,
depending on time of day and season, it may range from 40%
to 99%). The temperature is stabilized at +25°C during the
summer and at +9°C during the winter.

The third biome joins all facilities and, at the same time, it
is a separate compartment, which aim is to demonstrate to the
visitors that only 10 years ago this area was a wasteland where-
as today they have the possibility to admire the diversity of
plant species. The sculptures or labels demonstrate how plants
growing here were utilized by humans for medical purposes,
as a fuel or food. Insects enlarged deliberately to a monstrous

Fig. 10. Shelter made of palm leaves and bamboo shoots, phot.
E. Baczynska ¢ Schronienie z liSci palmowych i pedéw bambusa,
fot. E. Baczynska

Fig. 11. The Mediterranean biome. General view of the biome and of
the lookout platform, phot. E. Baczynska ¢ Biom $rédziemnomorski.
Widok ogdélny na biom i na platforme¢ widokowa, fot. E. Baczynska
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size teach children about their indispensable but often under-
estimated role in our life (Fig. 13). Elder guests will certainly
comprehend a message expressed by a several meters high
sculpture made entirely from waste (Fig. 14). Adequate num-
bers on information boards reveal the shocking truth about
fatal influence of consumptionism on our planet and about
a dramatic increase in electronic waste.

For those who wish to experience closer contact with the
inanimate matter there is a climbing wall. It can be reached
on foot or by special cars running every several minutes and
carrying visitors on one side of the complex.

A supply of huge amounts of water and energy neces-
sary to maintain such a huge number of plants in an ar-
tificial, man-made environment usually requires enor-
mous expenses. However, the Eden Project is future-
oriented as it has been designed in accordance with all
the rules of environment protection and recycling. The
initiators have taken advantage of opportunities provided
by the British climate. If possible, a closed water circula-
tion system is applied and rainwater is used for irrigation.

Fig. 12 Mandarine orange tree (Citrus reticulata), phot. E. Baczyn-
ska ¢« Drzewko mandarynkowe (Citrus reticulata), fot. E. Baczynska
Fig. 13. A huge bee placed in the external biome with information
boards explaining the problem of a decreasing number of insects
on the Earth and their role in our life, phot. E. Baczynska * Gigan-
tyczna pszczota umiejscowiona w biomie zewnetrznym, dodatkowo
opatrzona tablicami informujacymi o problemie zmniejszania si¢
liczby owadow na ziemi iich znaczeniu dla zycia cztowieka, fot.
E. Baczynska
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Additionally, an underground, automatic system of irrigation
has been designed, which provides a proper level of soil
moisture and, at the same time, it drains exccessive water.
Electric energy produced by wind turbines is used for heating
the facility (Smite 2011). Thanks to these technologies, the
Eden Project is self-sufficient and open to visitors all year.
Due to such solutions, the Eden Project is not only a bo-
tanical garden with an impressive collection of plants. It is an
enormous educational institution, which presents relations
occurring in the nature. The aim of this venture is, above all,
to teach the ecological aspects of life on Earth and to reveal
the necessity of maintaining biodiversity. In order to empha-
size this message, an additional part called “the Core” was
built in 2007. Inside this centre visitors can learn out various
aspects, such as evolution, ecosystems, plant resources, glo-
bal warming. One of meaningful means of expression is
a plant-machine presenting the dependence of the environ-
ment, including our existence, on plants. A few times a year

Fig. 14. Sculpture built entirely from wastes with information boards
related to the problem of littering the planet, phot. E. Baczynska
* Rzezba wykonana w calosci z odpadow, dodatkowo opatrzona
tablicami informujacymi o problemie zasmiecania planety, fot.
E. Baczynska

32

,»the core” changes into a place of special events. One of them
was a presentation of possibilities of light illuminations
based on optical fibre technics (Fig. 15). Moreover, visitors
can recognize how to collect and use rainwater or acquire
energy from solar panels. They also have a chance to dis-
cover the history of the whole project (op. cit.).

The variety of plants is not the only attraction offered by
the project. Depending on the season of the year, many events
are organized there — various meetings, concerts, thematic
games, a skating rink. The project deserves to be named “the
work of the XXIst century” as it is entirely accessible for
disabled visitors. From doors equipped with a photocell, all
vehicles, elevators to the lack of doorsteps — everything is
user-friendly.

Being first of all an educational institution, the Eden
Project is supposed to make visitors aware of ecological as-
pects of life on the Earth. It is achieved by a number of indi-
vidual and group courses. Science here is not only related to
fun and reserved for the youngest guests. It is also a good
experience for adults who want to try something new or to
develop their hobby related for example to plant cultivation
and learning their characteristics.

Regardless of whether you are an amateur or a gardening
professional, the courses organised here are a perfect way of
combining practical knowledge and skills. Moreover, those
who wish to develop their own business will find here sup-
port programs, which help to recognize the issues of environ-
ment protection and to use them in their own projects. De-
creasing the emission of carbon dioxide by enterprises may
be an example. The Eden Project also takes part in a program
which introduces so-called social and environmental “good
practice” in mining and, at the same time, it sets the best
example of its application. Educational programs are de-
signed for schools, teachers, parents who look for new meth-
ods of making young people involved and aware of signifi-
cant processes occurring on our planet.

Visitors have also the possibility to take a guided tour in
each biome. Guides inform about the huge role of rainforest
and teach how it keeps our planet alive and how can we help
to protect it. They present curiosities of cultivation particular
plants, tell about ways of living in different climatic zones
and present local huts, facilities and food.

The schedule of events and courses changes with the sea-
sons of the year. Methods of their presentation depend on
atmospheric conditions, too. Multimedia displays in the open
air are organised when the weather is favourable, together
with courses of mountain climbing, various concerts, stories
told live and, in winter, even a skating rink. There is a pos-
sibility to organise here parties for children such as birthday
and for adults, for example wedding receptions in an unu-
sual scenery.

The Eden Project is a very large object and, apart from
biomes, it includes a huge area of specialised outdoor gar-
dens. The time of sightseeing is unlimited and it only de-
pends on interests and fitness of the visitors.

In the neighbourhood of the Eden Project there is a large
parking lot divided into a few levels which are marked with
pictures and names of fruits in order to make finding a car easier.
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Fig. 15. Illumination of the Eden Project designed by Bruce Munro, phot. M. Pickthall ¢ [luminacja Projektu Eden autorstwa Bruce
Munro, fot. M. Pickthall

From here to the bus stop located at the entrance the visitors
can take internal communication buses. The routes are
marked with corresponding fruit names.

Final remarks

The Eden Project is a huge venture and the idea of utilizing
a closed mine excavation certainly deserves appreciation.
Moreover, by combining many interesting functions, this
project is a perfect educational and entertaining facility. It can
be truly named “a living project” because it changes constant-
ly, never stays the same. With each new season it manages to
surprise the visitors. A breath-taking performance, which con-
sists of over 10,000 plants and attracts tourists with its colours
and aroma all the year, has been enriched with the sound of
rushing water, bird songs and wind. Everything here contrib-
utes to a whole designed in order to stimulate not only one but
all our senses. Additionally, visitors can have a meal in the

neighboring restaurants, cafes and snack bars, where they can
try such specialities of local cuisine like warm pasties, hand-
made croissants, fresh, seasonal salads, or freshly backed
bread, all prepared only from ecological ingredients.

The entire touristic and logistic systems deserve credit
because they meet the various requirements of visitors who
have different likes and dislikes, and different sensitivity.

The Eden Project, apart from offering a huge variety of
flora and the diversity of entertainment, is above all an edu-
cational centre because it presents our strong dependence on
the plants. If we do not take care of plants, which are the key
components for the development of our planet, we will lead
to self-destruction. The largest biome demonstrates it clearly
because a fragment of the rainforest of this size is irretriev-
ably cut down every 10 seconds. This knowledge enables us
to realize that a negative influence on our planet results in
condemning ourselves and that is why the educational role of
this facility is so valuable. O

Streszczenie

Projekt Eden
— osobliwo$¢ Pétwyspu Kornwalijskiego

Elzbieta Baczynska, Marek W. Lorenc

Wstep
Potwysep Kornwalijski lezy w potudniowo-zachodniej
czesci Wielkiej Brytanii, pomigdzy Morzem Celtyckim i Ka-
natem Bristolskim na pdinocy, a kanatlem La Manche na po-
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hudniu. Jego wybrzeze charakteryzuje si¢ duzym zrdéznico-
waniem form riasowych; wysokie klify i gleboko wcigte
w lad zatoki sg niezwykle malownicze i czgsto odwiedzane
przez turystow (Fig. 1 i 2). Potwysep lezy w strefie klimatu
umiarkowanego morskiego, co czyni go najcieplejszym rejo-
nem Wysp Brytyjskich. Dzigki $redniej rocznej temperatu-
rze na poziomie 10—-12°C, miejsce to obfituje w parki oraz
ogrody obsadzone egzotyczng roslinno$cia. Bardzo charak-
terystycznym dla Kornwalii krajobrazem sa rozlegle wrzo-
sowiska i torfowiska, przy zupetnym braku terenow zalesio-
nych.
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Dawniej podstawe lokalnej gospodarki stanowito gorni-
ctwo, a doktadniej wydobycie cyny, majace na tym terenie
niezwykle dtuga i ztozona historig. Pierwsze §lady wydoby-
cia rud cyny datuje si¢ tu na okoto 3500 lat p.n.e. Szczyt
rozwoju gornictwa cyny przypada na XIX wiek, na co nie-
bagatelny wpltyw miato wynalezienie silnika parowego.
Warto podkresli¢, ze jeden z pierwszych silnikow parowych
Watta znalazt zastosowanie wlasnie w jednej z kornwalij-
skich kopaln (Fig. 3). Definitywna likwidacja przemystu wy-
dobywczego i zamkniecie ostatnich zaktadow gorniczych
miato miejsce w 1998 roku (Schwartz 2006, Schwartz,
Lorenc 2011). Wszedzie tam spotyka si¢ charakterystyczne,
kornwalijskie budynki, mieszczace potezne silniki parowe,
odpowiedzialne za odwadnianie i transport pionowy w ko-
palniach (Lorenc, Cocks 2008) (Fig. 4).

Obecnie Kornwalia to glownie region turystyczny, a tury-
styka stanowi podstawe tutejszej gospodarki. Pozostata czes¢
potwyspu to obszar rolniczo-hodowlany, z rozlegtymi pa-
stwiskami. Mate miasteczka, zatoki czy klify przyciagaja
rokrocznie wielu turystow. Jednym z takich miejsc, oferuja-
cym dodatkowo ciekawg forme rozrywki, jest wtasnie Pro-
jekt Eden, tak licznie odwiedzany przez turystow z catego
niemal §wiata.

Budowa geologiczna

Budowa geologiczna tej czesci Wielkiej Brytanii jest dos¢
urozmaicona, aczkolwiek wiekszo$¢ skat odstaniajacych sie
na powierzchni to utwory osadowe dewonu (stratotyp i na-
zwa tego okresu pochodzi wtasnie od pobliskiego hrabstwa
Devon), z podrzegdnym udziatem sedymentow karbonskich
i licznymi intruzjami waryscyjskich granitoidow z przetomu
karbonu i permu (Fig. 5).

Pod wzgledem strukturalnym Potwysep Kornwalijski po-
dzielony jest na dwie cze$ci, a granice migdzy nimi stanowi
wielka strefa §cinania, przebiegajaca prawie rownolezniko-
wo okoto 10 km na potudnie od linii Newquay — St. Austell,
zwana Linig Start—Perranporth (SPL). Na péinoc od niej wy-
stepuja dewonskie tupki i mutowce z wktadkami wapieni,
ktore miejscami, na skutek metamorfizmu regionalnego, zo-
staty przeksztalcone w marmury. Wigcej marmurdéw, wraz
ze skatami wapniowo-krzemianowymi, przeobrazonymi na
skutek metamorfizmu termicznego, znajduje si¢ w strefach
kontaktowych z granitoidami (Bristow, 1996).

Na potudnie od linii SPL wystepuja zupetnie inne utwo-
ry, cho¢ rowniez wieku dewonskiego. Sa to formacje o cha-
rakterze parautochtonicznym, zwigzane z istnieniem aktyw-
nej strefy kolizyjnej, reprezentowane przez szare tupki, pia-
skowce 1 mutowce pochodzenia turbidytowego, ktérym to-
warzysza liczne brekcje osadowe, powstate na skutek pod-
morskich osuwisk. Formacje allochtoniczne stanowig utwory
ptaszczowinowe, nasunigte z potudniowego wschodu. Ich
najstarsza czes¢ tworzy olistolit ordowickiego kwarcytu
wraz z lawami poduszkowymi, za§ cze$¢ mlodsza — pia-
skowce i towarzyszace im osady turbidytowe oraz wapienie
z krzemieniami. Jednostka odrebnego typu jest Kompleks
Lizard, bedacy charakterystycznym dla takiego rezimu tek-
tonicznego ofiolitem. Wystepuja tu tak charakterystyczne
skaly magmowe jak perydotyty ptaszczowego pochodzenia,
kumulaty o sktadzie dunitu, a takze gabra oraz towarzyszace
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im rozlegte dajki zasadowe i lawy poduszkowe. W skatach
tych spotyka si¢ porwaki wapieni, kwarcytow, czertow oraz
okruchy wulkanitow stanowigcych dawne dno oceaniczne
(Bristow, 1996).

Po obu stronach linii tektonicznej SPL osadowym ska-
tom dewonskim towarzysza liczne skaty wulkaniczne, kto-
rych chemizm wykazuje typowa charakterystyke MORB
(Mid-Ocean Ridge Basalts). Réwniez po obu stronach
wspomnianej linii tektonicznej skaty wszystkich formacji
poprzecinane sg licznymi intruzjami waryscyjskich grani-
tow, otoczonych dos¢ rozlegtymi strefami metamorfizmu
kontaktowego, ktorego produktem sg bardzo powszechnie
wystepujace hornfelsy. Sktad mineralny, a tym samym che-
miczny tych skat nie jest jednorodny; obok granitéw bioty-
towych z duzymi, miejscami kierunkowo utozonymi krysz-
tatami skalenia potasowego, wystepuja tez granity dwu-
tyszczykowe, granity z turmalinem oraz leukogranity
(Lorenc, 1994).

Z ekonomicznego punktu widzenia bardzo wazne byty
procesy mineralizacji, ktére doprowadzily do powstania
w samym granicie, jak i w skatach jego ostony bogatych
716z, przede wszystkim cyny i miedzi, eksploatowanych
w Kornwalii przez ponad trzy tysigce lat. Drugim boga-
ctwem Kornwalii byt biaty kaolin, tworzacy sie na skutek
wietrzeniowego rozktadu jednej z odmian granitu, a bedacy
zrodtem wysokiej jakosci glinki uzywanej do produkcji por-
celany. Szczegolnie bogate ztoza kaolinu na terenie Kornwa-
lii zwigzane sg z intruzjg jednego z mtodszych granitow,
znajdujaca si¢ na poéinoc od miasta St. Austell.

Atrakcje Projektu Eden

Najpowszechniej stosowanym dotychczas sposobem za-
gospodarowania nieczynnych kamieniotomow jest kierunek
le$ny oraz wodny, jednakze zmieniajace si¢ zapotrzebowanie
spoteczno-gospodarcze sprawito, iz poszukiwane sg wcigz
nowe rozwigzania (Krawczyk, Lorenc, 2010).

W przypadku surowcdw skalnych obszary poeksploata-
cyjne coraz czesciej adaptowane sg na parki rozrywki, amfi-
teatry, rezerwaty przyrody czy osrodki poswiecone edukacji.
Termin ,,adaptacja” oznacza w tym przypadku przystosowa-
nie terenu po eksploatacji do petnienia nowej funkcji, przy
czym pojecie adaptacji jest terminem uniwersalnym, ponie-
waz taczy w sobie pojecia rekultywacji oraz zagospodarowa-
nia (Pietrzyk-Sokulska, 2005, Skoczylas, 2008).

Projekt Eden jest najwigkszym na $wiecie kompleksem
przyrodniczym, utworzonym w nieczynnym od XIX wieku
wyrobisku po odkrywkowej eksploatacji kaolinu w okoli-
cach St. Austell (Fig. 5). Juz z daleka odwiedzajacych wita
ciekawa architektura. Sktadaja si¢ na nig przepuszczajace
swiatto potkuliste koputy, pod ktorymi znajduja si¢ odmien-
ne wzgledem siebie i wzgledem §rodowiska zewnetrznego
ekosystemy. Konstrukcja koput sktada si¢ ze stalowych
szkieletow w ksztalcie sze$ciokatnych paneli pokrytych pla-
stykowym poszyciem (Fig. 6). Maja one zdolno$¢ przepusz-
czania promieni $wietlnych i wilgoci oraz w caloéci nadaja
si¢ do recyclingu (Smit, 2011). Twoérca pomystu jest Tim
Smit, natomiast projekt wykonat wybitny brytyjski architekt
Nicholas Grimshaw, a odpowiedniego na lokalizacje miejsca
szukano przez 5 lat.
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Na catos¢ projektu sktadaja si¢: biom $rodziemnomorski,
biom lasu deszczowego, a takze obiekt zwany Jadrem oraz
budynek centrum turystycznego. Okalajacy teren, na ktorym
znajduja si¢ wszystkie budynki, to biom zewnetrzny. Catosé
zawiera nasadzenia 18 tysiecy gatunkow roslin.

Biom lasu deszczowego odzwierciedla klimat tropikalny,
wilgotny. Przy imponujacych wymiarach: 240 m dtugosci,
55 m wysokosci i powierzchni 1,3 ha stanowi on najwigksza
szklarni¢ $wiata. Tak znaczne rozmiary obiektu pozwalajg
na swobodne pomieszczenie wewnatrz niego dzungli wraz
z wodospadem (Fig. 7). Panujace tam tropikalne warunki
zostaty tak wiernie odtworzone, ze przebywanie w nich
przez dtuzszy czas moze by¢ ucigzliwe ze wzgledu na tem-
perature osiagajaca nawet +40°C, przy wilgotnosci powie-
trza okoto 80%. Tutaj znajduja si¢ najbardziej egzotyczne
ro$liny Afryki i Ameryki Potudniowej (Fig. 8).

Rozlegte bagna wraz z lasem namorzynowym daja na-
miastke prawdziwej tropikalnej dzungli, natomiast uzupetnie-
niem bujnej roslinnosci sa wiernie odtworzone schronienia
zamieszkujacych na jej terenie ludzi. Jednym z nich jest male-
zyjska chata z sgsiadujacym polem ryzowym, ktorej zatoze-
niem bylo ukazanie jak bardzo ludnos$¢ krajow Trzeciego
Swiata jest zalezna od rolnictwa oraz przedstawienie przeciet-
nego standardu zycia w tym regionie (Fig. 9). Drugim jest
schronienie z lisci palmowych i pedéw bambusa, ktore buduja
sobie ludzie w razie wystgpienia ekstremalnych zjawisk natu-
ralnych, nawiedzajgcych rokrocznie na przyktad Gambig
w zachodniej Afryce (Fig. 10). Biom ten skrywa jeszcze jedna
niespodzianke, bowiem caty obiekt mozna podziwiaé z plat-
formy umieszczonej tuz pod sklepieniem koputy, a znajduja-
cej sie na wysokosci okoto 50 m nad ziemia (Fig. 11).

Spacer posrod drzew cytrusowych, oliwnych czy wino-
ro$li oraz aromatycznych zi6t mozna odby¢ w biomie $rod-
ziemnomorskim, znajdujacym si¢ pod mniejsza kopulg
(Fig. 12). Rozciaga si¢ on na dtugosci 135 m, ma powierzch-
ni¢ 0,6 ha i jest polaczony z biomem lasu deszczowego spe-
cjalnym tacznikiem, ktorego zadaniem jest ograniczenie
spadku temperatury. Dla rosnacych tu ro$lin strefy suchej
klimatu $rodziemnomorskiego oznacza to gorace lato oraz
deszczows, ciepta zimg. Rosliny zamieszkujace te strefe
przystosowaty si¢ do zycia w trudnych warunkach wodno-
-glebowych, wypracowujac odpowiednie dla danego miejsca
metody przetrwania. Wszystko to sprawia, ze niemal kazdy
zwiedzajacy jest niejako podroznikiem i odkrywea jedno-
czes$nie. Mozna si¢ tu przenies¢ w §wiat znany z basniowych
opowiesci, ktory jest przywotywany barwami kolorowych
tubinéw czy makow. Zbior ponad tysigeca gatunkow roslin
sprawia, ze kazdy odwiedzajacy moze znalez¢ cos ciekawego
dla siebie. Wilgotno$¢ powietrza nie jest tu tak wysoka jak
w biomie tropikalnym, utrzymujac si¢ w granicach 40—-60%
(aczkolwiek sporadycznie, w zaleznos$ci od pory dnia i roku,
moze wzrosna¢ nawet do 99%). Temperatura jest utrzymy-
wana na poziomie +25°C w okresie letnim oraz +9°C w okre-
sie zimowym.

Trzeci biom spdjnie taczy wszystkie obiekty, bedac jed-
noczes$nie osobng czeg$cig, majaca na celu uzmystowienie
zwiedzajacym, ze jeszcze 10 lat temu teren ten byl jatowy,
za$ dzi$ mozna na nim podziwia¢ mnogos$¢ gatunkow. Znaj-
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dujace si¢ tu rosliny, za pomocg rzezb lub oznaczen, ukazuja
jak ludzie korzystaja z ich dobrodziejstwa w celach medycz-
nych, jako paliwa czy tez pozywienia. Celowo powigkszone
do monstrualnych rozmiaréw owady majac za zadanie na-
uczy¢ dzieci, ze w naszym zyciu ich rola, cho¢ czgsto niedo-
ceniana, jest jednak niezbedna. (Fig. 13). Do starszych od-
biorcow dotrze z pewnos$cia przekaz, ktory niesie ze sobg
kilkumetrowej wysokosci rzezba, w catosci wykonana z od-
padéw (Fig. 14). Odpowiednie liczby na tablicach informa-
cyjnych ukazujg prawde o zgubnym dla naszej planety wpty-
wie konsumpcjonizmu oraz o dramatycznym wzroscie ilosci
odpadow elektronicznych.

Zapewnienie ogromnych ilosci wody oraz energii, po-
trzebnych do utrzymania tak wielu roslin w srodowisku
sztucznie stworzonym przez czlowieka, musi si¢ zazwyczaj
wigza¢ z ogromnymi naktadami finansowymi. W tym przy-
padku pomystodawcy wykorzystali mozliwos$ci, ktore daje
brytyjski klimat, w zwigzku z czym utrzymywany jest za-
mkniety obieg wody, a do nawadniania stosuje si¢ wode
deszczowa. Do ogrzewania wykorzystuje si¢ energie elek-
trycznag, ktora produkowana jest przez turbiny wiatrowe Kor-
nwalii (Smit, 2011). Dzieki zastosowaniu tych technologii
Projekt Eden jest samowystarczalny, a przez to dostgpny dla
zwiedzajacych przez caty rok.

Zastosowane rozwigzania powoduja, iz Projekt Eden nie
jest tylko ogrodem botanicznym, posiadajacym pokazny zbior
roslin. Jest to olbrzymia instytucja edukacyjna, ktora odzwier-
ciedla relacje zachodzace w naturze. W 2007 roku zostata do-
budowana dodatkowa cze$¢ zwana ,,Jadrem”, w ktorym zwie-
dzajacy moga przyjrzec si¢ réznym aspektom, poczawszy od
ewolucji, poprzez ekosystemy, zasoby ros$lin, na zagadnie-
niach dotyczacych globalnego ocieplenia skonczywszy. Wy-
mownym $rodkiem przekazu jest miedzy innymi roslina-ma-
szyna, ukazujgca zaleznosc¢ srodowiska — a tym samym naszej
egzystencji — od roslin. Kilka razy do roku Jadro zamienia si¢
w miejsce imprez okoliczno$ciowych. Jedng z nich byta pre-
zentacja mozliwosci iluminacji $wietlnych oparta na technice
swiatlowodowej (Fig. 15).

Jako instytucja przede wszystkim edukacyjna Projekt
Eden ma za zadanie uczuli¢ odbiorce na aspekty ekologicz-
ne, zwigzane z zyciem na Ziemi. Realizuje si¢ to dzigki wie-
lu indywidualnym i grupowym kursom. Nauka nie jest tu
zwigzana wylgcznie z zabawg i zarezerwowana tylko dla
najmtodszych. Jest to miejsce rownie dobre dla osob doro-
stych, chcacych sprobowac czegos§ nowego lub rozwijac swo-
je hobby zwiazane np. z uprawg roslin i poznawaniem ich
wlasciwos$ci. Niezaleznie od tego czy jest si¢ amatorem, czy
0sobg zwigzang zawodowo z ogrodnictwem, prowadzone tu
kursy sa doskonatym sposobem na potgczenie praktycznej
wiedzy z umiejetnosciami. Takze dla ludzi chcacych rozwi-
jac swoja dziatalno$¢ gospodarczg Projekt Eden oferuje pro-
gramy wsparcia, pomagajace przedsigbiorcom w poruszaniu
si¢ w zagadnieniach ochrony $rodowiska i wykorzystywaniu
ich w swoich projektach. Przyktadem moze by¢ m.in. obni-
zanie emisji dwutlenku wegla przez przedsigbiorstwa. Eden
bierze takze udziatl w programie zwigzanym z wprowadza-
niem spotecznych i srodowiskowych tzw. ,,dobrych praktyk”
w gornictwie, samemu stanowiac najlepszy tego przyktad.
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Programy edukacyjne konstruowane sg z mysla o szkotach,
nauczycielach, a takze o rodzicach poszukujacych nowych
sposobow angazowania miodych ludzi i pobudzania w nich
empatii i zrozumienia dla istotnych procesow zachodzacych
na naszej planecie.

Osoby odwiedzajace Eden majg rowniez mozliwos¢ ko-
rzystania z przewodnika podczas zwiedzania kazdego
z trzech bioméw. Przewodnik informuje np. o wielkim zna-
czeniu lasu deszczowego, uczac, jak utrzymuje on nasza pla-
net¢ przy zyciu, a takze jak my sami mozemy pomoc w jego
ochronie. Przedstawia tez ciekawostki uprawy poszczeg6l-
nych gatunkow roslin, opowiada o sposobie zycia mieszkan-
cow danych stref klimatycznych, prezentujac przy tym ich
miejscowe chaty, wyposazenie i pozywienie.

Harmonogram imprez i szkolen zmienia si¢ w zaleznos$ci
od por roku. Réwniez sposob ich przedstawiania jest zalezny
od warunkow atmosferycznych. Jesli pogoda dopisuje, orga-
nizuje si¢ na terenie Edenu wiele pokazéw multimedialnych
na wolnym powietrzu. Prowadzone sg tez kursy wspinaczki
wysokogorskiej oraz liczne koncerty, opowiesci na zywo,
a w okresie zimowym nawet lodowisko. Na terenie osrodka
mozna rowniez zorganizowac imprezy dla dzieci, np. urodzi-
ny, a dorosli moga w tej niezwyklej scenerii zorganizowaé
wlasne przyjecia, np. weselne.

Projekt Eden jest obiektem bardzo duzym i poza biomami
obejmuje tez olbrzymi obszar specjalistycznych ogrodow
zewngtrznych. Czas zwiedzania jest nieograniczony i zalezy
jedynie od sprawnosci i zainteresowan poszczegolnych osob.

W sasiedztwie projektu Eden znajduje si¢ bardzo duzy
parking podzielony na kilka pozioméw oznaczonych wize-
runkami i nazwami owocow, w celu lepszego odroznienia
i tatwego odnalezienia swojego samochodu. Z parkingu do
przystanku koncowego przy strefie wejsciowej, dowoza tu-

rystow dos¢ regularnie i czesto kursujgce autobusy komuni-
kacji wewnetrznej, ktorych trasy przejazdu oznaczone sg
odpowiednimi nazwami owocow.

Uwagi koncowe

Projekt Eden jest ogromnym przedsigwzigciem, a pomyst
wykorzystania nieczynnego wyrobiska gorniczego zastugu-
je z pewnoscig na uwage. Ponadto taczy on w sobie wiele
interesujacych funkcji: jest doskonatym miejscem zaro6wno
edukacyjnym, jak i rozrywkowym. Smiato moze by¢ nazwa-
ny ,,zywym projektem”, gdyz zmienia swoj wyglad i nigdy
nie jest taki sam. Wraz z kazda nastgpng pora roku zaskaku-
je widzow czym$ innym. Wrazenie, jakie sprawia sama
obecnos¢ kilkunastu tysiecy roslin przez caty rok wabigcych
swa barwg 1 zapachem, wzbogaca szum wody, $piew ptakow
czy wiatr. Wszystko to sktada si¢ na catos$¢ zaprojektowana
tak, aby oddziatywata na wszystkie zmysty. Swoistym do-
petnieniem zwiedzania moze by¢ spozycie positku w oko-
licznych restauracjach, kawiarniach czy olbrzymich barach,
potozonych w strefie wejsciowej, miedzy biomami lasu desz-
czowego i srodziemnomorskiego, w ktorych mozna zakosz-
towac specjatow miejscowej kuchni, np. goracych, zapieka-
nych pierogdw (tzw. pasties), sezonowych satatek, recznie
robionych rogalikow czy regionalnego pieczywa. Wszystko
to sporzadzane jest w calosci z ekologicznych sktadnikow.

Projekt Eden jest przede wszystkim o$rodkiem edukacyj-
nym, ukazujacym jak bardzo jesteSmy zalezni od ro$lin. Naj-
lepiej odzwierciedla to najwiekszy z biomow, gdyz obszar
laséw deszczowych o takiej samej powierzchni jest wycina-
ny co 10 sekund. Wiedza ta pozwala uzmystowi¢ nam, ze
zgubne dziatanie na rzecz planety skutkuje wyrokiem na nas
samych i dlatego wilasnie rola edukacyjna tego osrodka jest
nie do przecenienia.
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