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Preface

n the first four volumes of our book series we have presented the animals and plants which live in our mineral
extraction sites, and explained the nature protection value of post-use quarries and gravel pits. The book in your
hands represents something of a break with this tradition.

Many readers, as well as the management board of HeidelbergCement, have encouraged us to dedicate this fifth volume
to the restoration and conservation of high value habitats in quarries and gravel pits. Its target groups are practitioners
in mining rehabilitation, plant and quarry managers, environmental engineers, teachers, students, nature protection
groups, and the many volunteers at our mineral extraction sites.

This book is intended to serve them as a concise, easily comprehensible and, as always, richly illustrated handbook. For
this purpose we have consulted many guideline documents, books, and scientific papers; and we have double-checked
their methods with our own vast knowledge of habitat restoration at our mineral extraction sites. Thus, I want to thank
all HeidelbergCement plant managers, quarry managers, and biodiversity experts, whose knowhow contributed sub-
stantially to the high quality of this unique book. At the end of the book you will find a glossary and a short literature
overview, which will help all those who want to dig deeper into this subject.

Alas, 96 pages are not enough to cover the complete array of habitat creation and management methods. Therefore, we
have focused on what our long-time specialist experience tells us are the most effective methods for biodiversity, and
the most practical for the people involved in the everyday work of managing active and post-use quarries and gravel
pits. The creation of such habitats is one thing, but their management and long-term conservation is just as important.
Only in this way can mineral extraction sites yield additional benefit for biodiversity after they are handed back to the
community.

Readers of the previous volumes of our book series will be familiar with the fact that pioneer species depend particu-
larly on the high site dynamics within active mineral extraction sites. We are well aware of the area of conflict between
“conservative” nature protection approaches on the one hand, and the habitat destruction and re-creation necessary for
the long-term protection of pioneer species on the other hand. We describe approaches that allow for the reconciliation
of mining activities with protection for these species.



This can only work, however, when both governmental, private and third
sector nature protection representatives are willing to abstain from the
dogma of a strictly conservative nature protection strategy. Accepting
dynamics means accepting partial destruction and redevelopment, trusting
in the regenerative capacity of plant and animal populations. When this is
understood, mineral extraction can continue to play a substantial role in
the preservation of biodiversity.

And now - enjoy the book!

Prof. Dr. Michael Rademacher
Biodiversity & Natural Resources, Fachhochschule Bingen

Preface



Greetings

eidelbergCement’s corporate mission is not only to excel in terms of economic performance, but also to act in
an ecologically and socially responsible way. Next to climate protection, the protection of nature and species
is the focus of our sustainability strategy.

In practice, HeidelbergCement has been demonstrating for years that mineral extraction and the protection of biodiver-
sity are not in conflict. Before we begin work at any new site, we carry out a study to assess the impact of our mining and
production activities on the environment. Based on these studies, we either ensure that adverse environmental effects are
avoided or, when avoidance is not feasible, minimise them from the project planning phase onwards. We compensate
for the inevitable adverse effects with our highly developed technical environmental protection standards, as well with
state-of-the-art ecological restoration of our quarries and gravel pits.

We were the first pit and quarry industry company to make a commitment to the sustainable ecological rehabilitation
of our mineral extraction sites, and to adopt group-wide biodiversity guidelines. Since 2012 we have been cooperating
with BirdLife International, one of the largest international conservation organisations. In addition to numerous joint
projects in our mineral extraction sites around the globe, we have assessed the nature protection value of all of our
quarries and gravel pits in Europe, Africa, and Asia. By 2030 we will have completed site-specific management plans
aiming at the promotion of particularly valuable habitats and rare species for all our mineral extraction sites with high
biodiversity value. We will also intensify our cooperation with our partner BirdLife in tackling other environmental
issues such as climate protection.

The Quarry Life award, now in its third funding period, will once again encourage pupils and students in more than
20 countries to carry out biological studies at our mineral extraction sites. In this way, we will continue to contribute
to the improvement of knowledge about the protection of biodiversity in quarries and gravel pits. The results of all
studies are freely available to the scientific community and new findings are incorporated into the standard post-use site
rehabilitation activities of our company.

We are also aware of the social dimension of our activities: protection of biodiversity and the common good go hand in
hand. Numerous projects around the globe demonstrate the benefits for both nature and society.

This book series is one more part of our commitment to sustainability.

Dr. Bernd Scheifele
Chief Executive Officer HeidelbergCement AG
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Mineral extraction sites as hotspots of species richness

Mineral extraction sites as
hotspots of species richness —
a contradiction?

he mining process changes

l‘ landscapes profoundly — land-

. scapes with their own soils,

and plant and animal communities,

which have developed over the course
of millennia.

So how can quarries and gravel pits
still be hotspots of species richness?
The importance of active and former
mineral extraction sites for biodi-
versity, especially in intensively-used
agricultural landscapes, is due to
the following three characteristics:
the nutrient-poor soils at the sites,
small-scale site diversity, and high site
dynamics.




Mineral extraction sites as hotspots of species richness — a contradiction? _

Nutrient-poor soils: In many cultural (human-altered) landscapes, inten-
sive agriculture involving the use of fertilisers and other agrochemicals
has led to highly productive soils. Only a handful of unspecialised plants
such as Common Nettle (Urtica dioica), Spear Thistle (Cirsium vulgare)
and Broad-leaved Dock (Rumex obtusifolius) thrive on such soils, out-
competing most other plant species, which grow less vigorously. Orchids,
for example, can only grow at sites not shaded and overgrown by more
rapidly-growing plants.

On nutrient-poor soils, sparse vegetation composed of many different
plant species provides habitat for species-rich animal communities.
Topsoil-stripping as a preparatory step for mineral extraction returns the
substrate to a nutrient-poor condition, where less competitive plant
species may establish themselves.

Site diversity: Mineral extraction creates a true jigsaw puzzle of habitats:
water bodies of different sizes and depths, gravel plains, mine dumps
(tailings), screes, slopes with different inclinations and exposures, rock

ledges and faces, and many more. In addition, this site mosaic is covered

01 Small-scale site diversity in a quarry. by vegetation at different developmental stages depending on age, water

® Forest supply, and intensity of use. The higher the site diversity, the more plant

T Ci and animal species find suitable habitats — ecological niches.

© Dry grassland

g SOCk face Site dynamics: Mineral extraction activities lead to permanent remodel-
cree

0 Willow scrub ling and rearrangement of the site mosaic. This creates habitats for spe-

@ Inundation zone cialised pioneer species. Among plants, most pioneer species are annuals

© Reed which depend for germination on patches of open soil created by distur-

©  Sedges and rushes - ) . L

o bance. The original habitats of many of these species were within natural
Open water

o L river plains, where flood dynamics created open sites periodically.
02 High site dynamics in natural flood

plains create a changing mosaic of
features including braided channels and
open gravel plains. This is the Dréme
River in southern France.

03 The fly orchid (Ophrys insectifera) is
confined to nutrient-poor sites.



Mineral extraction sites as hotspots of species richness
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Natural landscape versus cultural landscape

In our century, no landscape on earth remains truly unaffected by human impact.

Climate change caused by human activities is affecting the entire planet, and industrial pollutants have reached even the
remotest places. Disregarding such global effects, natural landscapes can be defined as landscapes (almost) unaffected
by human beings in their appearance, natural dynamics, and plant and animal inhabitants. Such landscapes are often

referred to as wilderness.

In contrast, cultural landscapes are permanently altered by human activities. The term encompasses settlements,
agricultural land, and silvicultural (forestry) land. Traditional agricultural landscapes with small-scale, diverse patterns of
land-use led to an increase in species richness. Large-scale intensive land use in modern times, however, has levelled

and homogenised vast areas, leading to strong declines of biodiversity.



Mineral extraction sites as hotspots of species richness — a contradiction? _

01 The greatest structural diversity and species richness is to be found in tropical
rainforests (Puerto Maldonado / Peru).

02 A cultural landscape — Pian Picolo di Castellucio in central Italy — with high
species and structural richness, characterised by stony fields, nutrient-poor

meadows and pastures, and many natural structural elements.




Maintaining an overview..
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Maintaining an overview ...

Plan first — and then act!

Prerequisites such as the legal
framework and higher level plan-
ning will determine the after-use of
a mineral extraction site. It can be
scheduled for agricultural, forestry,
or other intensive human use, or
the intention may be to unfold its
potential for nature protection pur-
poses. Even when nature protection

goals prevail, the aims can be quite

different. In countries with a high
proportion of natural landscapes
or traditional cultural landscapes,
the main purpose may be to re-
establish species-rich forests, while
in the intensive cultural landscapes
of Europe and North America, for
instance, the preservation of richly
structured, nutrient-poor open hab-
itats may be the priority.

Recultivation versus renaturalisation

A clear understanding of the kind of
habitat to be created, together with a
practical plan for achieving it, with
specific targets at each stage, is essen-
tial before taking action.

Recultivation aims at putting mineral extraction sites back to economically productive use following exploitation.

Originally this usually meant returning quarries to agricultural or silvicultural use by filling them with waste material and

covering them with fertile topsoil. (Gravel pit lakes may also be used for recreational purposes, such as fishing, sailing

and birdwatching, activities which can be combined with biodiversity conservation.)

Renaturalisation, on the other hand, means returning the site to as near a natural condition as possible. Nature

protection targets and actions are the focus.

It is generally important to engage local people and decision-makers in any mineral site restoration project, including

the decision on whether to renaturalise or recultivate.



Plan first — and then act!

01 Mineral extraction that aims to go easy on nature needs thorough planning,
including good communication between all people involved or affected.




m Maintaining an overview ...

Restoration of agricultural
and silvicultural land

entle handling of topsoil is

essential for the later resto-

ration of agricultural or for-
est lands. Prior to mineral extraction,
the soil must be removed carefully,
and stored in heaps with a maximum
height of two metres, at sites protected
from erosion. Following extraction,
the soil must be brought back and
spread out without compacting it.

Particularly in tropical regions with
abundant precipitation, special meas-
ures have to be taken to protect the
fertile topsoil from erosion. In the
tropics it may also be necessary to en-
rich the laterite remaining after min-
eral extraction by intermixing humus
or compost, in order to obtain fertile
soils.




n arid climates with low precip-

itation — and in extreme cases,

such as desert areas — saving
water is a prime environmental goal.
Such areas are to be found in parts
of North America, Africa, Australia,
Southern Europe and other regions
of the world. Several flagship projects
in Australia gather and process rain-
water in a system of basins, and reuse
it within the mineral extraction site.

01 Humus-rich topsoil has already
been worked into the gravelly lower
soil at this Norwegian gravel pit. After
seeding, nutrient-poor grasslands will
establish at this site.

02 Temporary storage of topsoil in
a limestone quarry in Togo. Gentle
handling of the soil, especially the
avoidance of compaction, plays a
central role.

03 Basins for the collection of rain-
water are an important contribution
to groundwater protection, and to the
avoidance of erosion. This is particu-
larly important in dry areas, such as
Australia. The basins can be designed
in a near-natural fashion, and provide

important plant and animal habitats.

Restoration of agricultural and silvicultural land




m Maintaining an overview ...

Reducing erosion in the
Yongwa limestone quarry, Ghana

nder tropical climate con-

ditions with frequent heavy

rains, topsoil erosion is a
serious problem, especially on un-
vegetated slopes. A team led by Paul
K. Nsiah in Ghana developed an af-
fordable way of reducing erosion to
30% using grass mats. What makes
this Quarry Life Award project even
more appealing is that the mats can
be made by local people, using the
abundant native elephant grass.




Reducing erosion in the Yongwa limestone quarry, Ghana

01 Massive erosion is a common phenomenon in mineral extraction sites in the
tropics. In this picture, the task group led by Paul K. Nsiah is measuring the degree
of erosion.

02 Elephant grass mats (Pennisetum purpureum) protect this slope from erosion
and improve the success of revegetation efforts.
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m Maintaining an overview ...

Natural forests — more than
just 2 bunch of trees

he area of primeval forest is still

declining massively on a glob-

al scale. In many old cultural
landscapes, for instance in Europe,
the primeval forests that once covered
most of the land area are long gone,
following hundreds or even thousands
of years of overuse. In many regions
of the world, forest is the final stage
of vegetation development. Even when
they are not primeval, richly-struc-
tured forests with high amounts of
ancient trees and dead wood provide
important habitats for many species.
Post-use mineral extraction sites can
be well-suited for the restoration of
species-rich forests. This is particularly
true for nutrient-poor and permeable
unconsolidated materials, where trees
do not grow well, so that enough light
reaches the forest floor for the abun-

01

dant growth of herbs and shrubs.

L
01 Near-natural central European deciduous forests, with well-developed shrub and herb layers, serve as habitats for a wide
array of species.

02 The larvae of most longhorn beetles (Cerambycidae), such as this capricorn beetle (Cerambyx scopolii), develop in woody
plants, especially old and dead trees.

03 Wood anemones (Anemone nemorosa) bloom in early spring in European forests.



How to plant a forest

1.

If forestry use rather than nature protection is the main purpose, the uncon-
solidated material should be covered with a topsoil layer of at least 30cm.

. A forest can be initiated either by planting, sowing, or natural reforestation

processes.

. When planting, the saplings should not be planted in dense rows as in

typical forestry plantations. They should be planted in a more natural,
random fashion. Fences or spiral tree protectors are necessary to prevent
damage by browsing deer and rabbits.

. When planting and sowing slopes, appropriately trained forestry workers

must be employed. Between 80 and 100 kg of seeds are necessary per
hectare.

. From a forester's point of view, the economic value of sown rather than plant-

ed forests is uncertain, because the development is much less predictable.

. A third option is natural reforestation. This process takes much more time

than planting or sowing.

Natural forests — more than just a bunch of trees _
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Natural forests — more than just a bunch of trees

01 The Eurasian red squirrel (Sciurus

vulgaris) is a characteristic and still
abundant species of European forests.
By burying tree seeds such as acorns
and hazelnuts it plays an important role
in the regeneration of forests.

02 Most longhorn beetles

(Cerambycidae), such as this wasp
beetle (Clytus arietis), live in forests.



m Maintaining an overview ...

Sowing a forest

he extraction of Upper White
Jurassic limestone from the

tree-covered Swabian Alb
region of southwest Germany inev-
itably had a significant impact on
forests. In most cases, the forests af-
fected by quarrying were of European
beech (Fagus sylvatica).

Mineral extraction also led to the re-
placement of the original soils with
unconsolidated material. As the top-

soil layers in this region are thin, the
post-use sites could only be covered
with relatively small amounts of top-
soil.

Permission to cut down forests for
the purpose of mineral extraction is
always tied to the obligation to re-
store the forests after use. A safe and
simple method of re-establishing for-
ests would be to allow natural succes-
sion. However, this natural process

takes too long to comply with the
legal deadlines for reforestation. For
this reason, the areas to be recultivat-
ed were first covered with a 0.5 me-
tre layer of clay and marl to improve
conditions for root growth, and then
a mixture of different regional tree
and shrub species were sown.



Sowing a forest

01 A handful of seeds of various
deciduous woody plants. The large,
three-cornered beechnuts are quite
conspicuous.

02 European beech forest in its
autumn dress.

03 A young European beech forest
some years after sowing.
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m Biodiversity management in quarries and gravel pits

The earlier the better..
begin biodiversity actions
during active mining

deally, biodiversity management
Iin quarries and gravel pits will

begin during active mining. A
significant proportion of the charac-
teristic and threatened species occur-
ring in mineral extraction sites have
their origin in dynamic floodplains.
This encompasses, among others,

most European amphibian species.

Natural floodplains and mineral ex-
traction sites have much in common.
Both are characterised by abundant
dynamics. The power of high wa-
ters in flood plains, and the forces of
extraction activities in quarries and
gravel pits, are continually remodel-
ling the landscape, creating diverse
habitat structures.

01 The small bluetail (Ischnura pumilio)

depends on temporary shallow waters.
This species can be promoted effectively
by creating small pools during active
mining.



The earlier the better ... begin biodiversity actions during active mining

The following options are available for the enhancement of
biodiversity during active mineral extraction:

Alternating mineral extraction activities: If geological conditions and the amount of minerals present in a gravel pit or
quarry allow for this, mineral extraction should alternate, and not be carried out everywhere at the same time. This allows
for the periodical re-creation of habitats for pioneer species until the next large disturbance takes place.

Creation of undisturbed areas: Areas not needed for mineral extraction in the medium term should be left to natural
development, to serve as habitats for sensitive species. Such undisturbed areas should not be entered, and not be used
as storage spaces or parking lots. Areas with high nature protection value due to the presence of unconsolidated material,
shallow inundation zones, rock faces or other favourable features should be preferred as designated undisturbed areas.

Creation of temporary biotopes: Undisturbed areas or alternating mineral extraction areas can be upgraded as tempo-
rary habitats. This can be achieved by, for instance, "inoculating” sites with seeding plant material taken from species-rich
meadows in the form of hay or grass clippings, or by creating small water bodies, stone heaps and other valuable habitat
elements.

Species-specific actions: Many species can be encouraged to use the site during active mineral extraction. For instance,
steep slopes can be created or preserved for sand martins, kingfishers, and bee-eaters. Artificial nesting aids for birds and
bats can be installed on buildings or trees, and spawning waters for amphibians can be scraped out in undisturbed areas.

Relocation / safeguarding of threatened species during active mineral extraction: If the destruction of areas with
populations of threatened species or habitats cannot be avoided, they must, as a last resort, be relocated to suitable post-
use areas. With semi-natural dry grasslands, heath or fen vegetation, this can be done by first preparing the prospective
new site, and then transplanting single plants or turfs. If relocations are to succeed, experts must be consulted. Old trees
colonised by threatened animal species, for instance longhorn beetles, should be safeguarded, or at least be stored as dead
wood at suitable undisturbed sites.



Biodiversity management in quarries and gravel pits

01 Natterjack toads (Bufo calamita)
prefer unshaded shallow water bodies.

02 [n undisturbed areas, annual herbs
such as rue-leaved saxifrage, also known
as nailwort (Saxifraga tridactylites),
establish at an often rapid pace. They
are an important food source for
insects.

03 Undisturbed areas with temporary
habitats can play an important role for
sensitive species such as common
cranes (Grus grus).
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The earlier the better ...




Saving orchids at the

m Biodiversity management in quarries and gravel pits

Rheinstetten gravel pit

n 2010, a former dredging ma-
Iterial disposal site at a gravel

pit south of Karlsruhe (Baden-
Wiirttemberg, Germany) had to be
cleared, because sluiced sand threat-
ened to slide down and block gravel
deposits which had been approved
for mining. An environmental audit,
however, showed that several hun-
dred specimens of two threatened
orchid species had established at that
site.

With the approval of the nature
conservation authority, the orchids
were relocated to a different site,
which had previously been covered
with goldenrods (Solidago, invasive
plants from North America) and so
was of low nature protection value.
First, the designated new orchid site
had to be prepared by stripping the
topsoil and replacing it with sluiced
sand. Following this, turfs from the

original site, containing the orchid

rhizomes, were laid at the new site.
In addition, a minimum of 175 spec-
imens of marsh helleborines and 15
specimens of early marsh-orchids
were dug out, stored temporarily
and then replanted manually. Fol-
lowing annual care, the populations
of both species have developed very
favourably since their introduction.




Saving orchids at the Rheinstetten gravel pit ﬂ

Development of the marsh helleborine
population at the new site:

6000
5079
5000
4205
£ 4000
& 3000
£
z
2000
1321
1000
0 — _
2010 2011 2012 2013 2014

Monitoring year

01 A ssingle flower of a marsh

helleborine (Epipactis palustris).

02 Spreading the relocated soil
material with orchid rhizomes at
the new site.

03 Freshly transplanted group of
marsh helleborines.




m Biodiversity management in quarries and gravel pits

Water 1s life...

tanding waters are important

habitats for many plant and

animal species. Depending on
the type of mineral extraction and the
minerals themselves, different types
of water bodies may develop spon-
taneously during the mining process.
For example, wet gravel mining of-
ten creates large lakes. Because many
gravel deposits are located in flood-
plains, dry mining in groundwater
fluctuation zones sometimes creates
smaller, shallower water bodies. In

depressions with compacted soil or

bedrock, shallow waters fed by rain-
fall may develop. Sometimes small
water bodies are created when large
waters are filled up with excavation
residues, leaving troughs and depres-
sions in the new surface.

However, when setting out to create
water bodies, it must first be consid-
ered which groups of animals they
are to support. Large permanent
lakes are important habitats for fish,

waterfowl, and also for numerous
water insects, while small temporary
ponds are favourable for amphibians
and many small animal species.



01 Shallow water on the floor of a
quarry. Shore vegetation has begun to
develop, while the surroundings are
still bare.

02 Standing water provides habitats
for many plant and animal species.
This male ruddy darter (Sympetrum
sanguineum) prefers shallow, well-
vegetated ponds and lakes, or marshy
pools and ditches.

Water is life ... ﬂ

What has to be considered generally when creating water bodies?

1. Water bodies should be created preferably in surface depressions where either ground water feeds them,
or precipitation collects from the largest possible catchment area.

2. The surroundings of newly-created waters must be kept free of nutrient-rich topsoil.

3. In most cases, no woody plants should be planted along the shoreline. They shade the water, and dead leaves

decomposing in water lead to eutrophication.

4. Vegetation should be allowed to develop naturally, and no plants or animals should be introduced.



Biodiversity management in quarries and gravel pits




Water is life ... m

01 The rare fringed water-lily (Nymphoides peltata) occurs mainly in rather
nutrient-rich waters.

02 Flowering spiked water-milfoil (Myriophyllum spicatum) in a gravel pit lake.




m Biodiversity management in quarries and gravel pits

Small but very important -
shallow temporary waters

t seems obvious that large, deep

permanent waters, where, for
instance, birds, fish and aquatic
mammals can breed, would have a
particularly high nature protection
value. However, in agricultural land-
scapes, shallow ponds of different
sizes which dry up periodically have
become the rarest kind of standing
water habitat. Such non-permanent
waters are the nursery grounds of
many water insects and other water-
dwelling invertebrates, and most
amphibian species. These temporary
ponds are free of larger predators,
such as fish, which would feast on the
invertebrates and amphibian larvae

(tadpoles). But these dynamic habi-
tats present other kinds of risk. If the
water dries up too early, before the
larval phase of its inhabitants is com-
pleted and the fully developed ani-
mals can take up the terrestrial phase
of their life cycle, they are literally left
stranded and die.

Full exposure to sunlight, and sparse
water vegetation with sufficient ar-
eas of open water, are prerequisites
for high species richness. In contrast,
few species will be found in pools
that are completely overgrown with
dense reeds, or shaded by alders or
willows.

01 A tiny water body in a gravel pit.
This insignificant-looking puddle is an
important spawning site for amphibians,
whose tadpoles can be seen as black
dots in this picture.

02 Another puddle, this time with
tadpoles of the European green toad
(Bufo viridis). Circling above it, is an
egg-laying female broad-bodied chaser
(Libellula depressa).



Small but very important — shallow temporary waters

What has to be considered when creating and managing
temporary waters?

1. Pond edges (the shore zone) should be as shallow as possible.
2. Nothing should be planted, because the most characteristic species prefer open, sparsely vegetated habitats.
3. Under no circumstances should fish be introduced.

4. The waters can be kept open by mowing or grazing. If necessary, the shore zones can also be carefully dredged
every few years.

5. The ideal is to create complexes of shallow waters of different sizes and depths. They can be kept open by

dredging, following the rotation model (see sidebar).

What is the
rotation model?

The rotation model is a habitat
management strategy. Management
actions are planned and taken in

a rotational fashion over time and
across the different areas of a site.
The aim is to maintain a perma-
nently high level of habitat diversity.
For water bodies, this means that
species with diverse ecological
demands can always find suitable
habitats at different stages of silting

up and vegetation succession. The
model can be transferred to many
other habitat types.

03 The rotation model involves periodic management actions in order to
restore sun-exposed pioneer habitats.
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Creating and optimising
spawning waters for
amphibians

t one large HeidelbergCement
gravel pit in north-eastern
Germany, the gravel, ex-

tracted by wet mining, contains large
amounts of sand. As only a small por-
tion of the sand is in demand regionally,
the remainder is used to fill up shallow
lakes created during the mining pro-
cess. In order to preserve the important
amphibian populations present at the
site, water-retaining depressions are be-
ing left among the landfill, where they
provide fish-free spawning waters for
threatened natterjack toads (Epidalea
or Bufo calamita) and garlic toads
(Pelobates fuscus).




Creating and optimising spawning waters for amphibians

01 When filling up gravel pit lakes with
sand, shallow bays and small pools can
be created to provide nursery grounds
for threatened amphibian and insect

species.

02 Carlic toad (Pelobates fuscus) in
spawning waters.
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S$till waters run deep -
permanent waters

hallow shore zones, like those

found in the most species-rich

small ponds, are of particular
value for most plant and animal spe-
cies in large permanent lakes as well.
Not only water and marsh plants,
but also less specialised amphibian
species and all kinds of small animals
use these areas; they are also the nurs-
ery grounds of most fish species. Reed
beds in shallow water offer nesting
sites where waterfowl are hidden
from predators.

Shore zones should therefore be as
shallow as possible to allow for the
development of extensive water and
marsh plant vegetation. In some large
mineral extraction sites, vast land-
scapes of alternating open water and
marsh can be created. In their spa-
cious reed zones, very demanding
waterfowl species, such as the Eura-
sian bittern (Botaurus stellaris), may
find suitable habitats (see flagship

project).



01 Gravel pit lakes with diversely
structured, mostly shallow shores offer
space for the development of reed
zones.

02 Schematic for the design of a

richly-structured shallow shore zone.

Still waters run deep — permanent waters ﬂ

What has to be considered when creating
and managing permanent waters?

1. The shoreline should be made as long and varied in shape as possible, in
order to create extended transition zones — ecotones — between water and
land.

2. Shallow shores and inundation zones with an angle of slope of about 1:10
increase the area that can be colonised by most fresh water organisms.

3. Among the mostly shallow edge zones, steep slopes for burrow-digging
birds should be included.

4. In order to guarantee ice-free zones for animals overwintering in the water,
permanent waters should include areas where the depth is at least 1 to 1.5
metres.

5. Encroaching woody plants should be cleared every few years, especially
around smaller water bodies.

6. Structural diversity can be enhanced by bringing in dead wood, or nesting
rafts for colonial breeders such as common terns (Sterna hirundo).
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The Hanson-RSPB
wetland project

he renaturalisation of a vast
~ dry mining site at Needing-
- worth Quarry in Cambridge-

shire, south-eastern England, has
raised the bar for what can be done
in post-use mineral site habitat crea-
tion. The owner, the Hanson Com-
pany (HeidelbergCement
has been creating an extended wet-

Group),

land area of open water and large
reed zones on formerly drained agri-
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cultural land in the old flood plain of
the River Great Ouse.

The project is carried out in close
cooperation with the Royal Society
for the Protection of Birds (RSPB),
and with local people. The wetlands
are created step by step, in sections
of about 40 hectares. A system of
ditches and water-gates (sluices) at the
edges allows for the exact regulation of
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water inflow and water levels. In order
to accelerate the development of reed
beds, reed seedlings are being planted
in the renaturalised areas. Willow sap-
lings are being removed, and the whole
area is being flooded to a depth of 15
to 70 cm. The aim is a total area of
700 hectares of wetland which will of-
fer habitats for rare waterfowl species
such as Eurasian bitterns and western
marsh harriers (Circus aeruginosus).




The Hanson-RSPB wetland project

01 Vast reed zones 