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but the latitude and north–south aspect very significantly affect where the climate determines a 
transition to montane vegetation. The cooler montane zone has a warm-summer humid continental 
(Köppen Dfb) or subarctic (Köppen Dfc) climate, in which the winters are cold (av. −10 to −3°C/ 
14–27°F) and summers are cool (av. highs 15–20°C/59–68°F). Precipitation of 600–1000 mm (24–
40 in.), spread fairly evenly through the year, is ideal for Eu1I EUROPEAN MONTANE SPRUCE-FIR 
FOREST and Eu3E EUROPEAN MONTANE MIXED FOREST, interspersed with alpine meadows (see 
Eu7B EUROPEAN TEMPERATE GRASSLAND AND SAVANNA). Drier slopes develop extensive stands 
of Eu1F EUROPEAN MONTANE PINE FOREST. Nevertheless, the vast majority of these forests are 
heavily managed, and many are a far cry from natural forests.

The higher mountains above about 1800–2500 m (6000–8200 ft.) have a harsh alpine tundra 
climate (Köppen ET), in which the warmest month averages between 0 and 10°C (32–50°F). 
Summers are short and cool, and winters long and harsh with persistent snow cover and shearing 
winds. At these elevations, the vegetation is dominated by Eu10F EUROPEAN ALPINE TUNDRA. At 
even higher elevations, in the glacial zone, the vegetation transitions to Eu10G EUROPEAN NIVAL 
ROCKY TUNDRA with an ice cap climate (Köppen EF).

Conservation in the region is being led by the Nature and Biodiversity Conservation Union 
(NABU) (Germany), Polish Society for the Protection of Birds (OTOP), BirdLife Austria, Czech 
Society for Ornithology (CSO), and BirdLife Switzerland.

6 UKRAINE TO THE URALS
The vast area from w. Ukraine to the Urals and from Moscow to the Caspian Sea is a huge plain 
that, although under-visited by naturalists, has some very interesting habitats and is well worth 
exploring. Vast areas of former steppe are now Europe’s wheat belt.
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Rosy (Rose-coloured) Starling. © RALPH MARTIN, AGAMI
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The most populous city in this vast region is Kyiv, at roughly the boundary between the 
forested zone of the north and the grasslands of the south. The region is predominantly a flat 
plain, maintained by a very long period of tectonic stability, in which there was very little uplift or 
erosion of the East European Craton. Most of this area was not glaciated, but it was, nevertheless, 
heavily influenced by the most recent glacial periods; strong, cold winds blew from the glaciers, 
moving silt and clay in clouds that resulted in large loess deposits, such as the Dnieper Upland 
near Kyiv. Soils formed on these deposits, but because the winds are relentless, they have been 
covered by loess deposits. A cross section through these deposits shows thin layers of palaeosols 
(preserved soil) dispersed between thick layers of fine silt.

The climate of the region’s northern area is warm-summer humid continental (Köppen Dfb), 
with cold winter averages of −6 to −3°C (21–27°F), and a lot of snow is present for much of 
the winter. The summers are warm, with July average temperatures around 21°C (70°F) and 
some days exceeding 30°C (86°F). Eu7E EUROPEAN FOREST STEPPE develops in this zone, 
characterised by grasslands dotted with pockets of trees, which in the west tend to be 
deciduous groves, while to the east they become dominated by conifers. To the northwest of 
this region, the habitats are more closely associated with those of c. Europe (no. 5, above), 
with extensive stands of Eu3D EUROPEAN TEMPERATE MIXED FOREST, especially where Belarus 
borders Poland.

To the south and east of Kyiv, the Pontic-Caspian Plain extends from Romania, Moldova, and 
w. Ukraine all the way to the Ural Mountains in the east. It is hard to find a hill in this region. 
The climate in the west is humid subtropical (Köppen Cfa); winter temperatures average around 
freezing, and summer temperatures average 23°C (73°F). Precipitation is evenly spread throughout 
the year, totalling around 400 mm (16 in.). The climate in the east is humid continental (Köppen 
Dfa), with extremes in temperatures, from winter averages regularly below −10°C (14°F) to 
summer temperatures regularly topping 30°C (86°F). With the region’s very low relief and extreme 
temperature gradient, there is little range for local climate variations, and hence the habitats are 
rather predictable. For most of the Pontic Plain, the main habitat is Eu7C PUSZTA AND PONTIC 
STEPPE with Eu3H EUROPEAN TEMPERATE RIPARIAN FOREST and Eu11C EUROPEAN REEDBED 
along the drainage lines. Despite trying times, the Ukrainian Society for the Protection of Birds 
(USPB) is working hard to try to protect birds and nature wherever possible.

The southeast of this region is where things get really interesting. The plain between the 
Black Sea and the Caspian Sea is flat, with a cold semi-arid climate (Köppen Bsk). Winters are 
cold and dry, with average January lows typically around −2°C (28°F). Snowfall is infrequent and 
does not accumulate. Summers, however, are blisteringly hot, with July averages exceeding 
30°C (86°F) and temperatures occasionally topping 40°C (104°F). Most rain, which can be as low 
as 200 mm (8 in.) per year, occurs in the summer. The extreme climate results in the fascinating, 
shrubby Eu2A CASPIAN WORMWOOD DESERT, one of the three European desert types. Most 
thick vegetation is limited to ribbons of Eu3J CASPIAN RIPARIAN SCRUB snaking through the 
desert.

The far southeast borders on the Caucasus region along the Greater Caucasus Mountains. 
Lower elevations can have a warm-summer humid continental climate (Köppen Dfb), with 
mild summers, mild winters, and rainfall year-round. Conifer-dominated habitats such as 
Eu1I EUROPEAN MONTANE SPRUCE-FIR FOREST and broadleaf Eu3A EUROPEAN TEMPERATE OAK 
FOREST prevail. A fuller description of the Greater Caucasus Mountains is given in the Caucasus 
regional description (no. 10, below).
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7 SPAIN AND PORTUGAL
The Iberian Peninsula is the first stop for many visitors taking a natural history vacation in Europe, 
and rightly so, because few areas combine superb birding with such delightful food, history, 
and cultural activities: Eu8B EUROPEAN MAQUIS in the morning, tapas for lunch, and Eu6B OAK 
DEHESA in the evening. The Iberian Peninsula is in the southwestern corner of Europe, comprising 
Spain and Portugal. It is geographically diverse, from the high Pyrenees mountains in the north 
through the rolling plains of the Meseta Central and down to magnificent coastal areas. The 
Mediterranean Sea lies to the east and south, the Atlantic Ocean to the west and north. A lesser-
known mountain range in the southeast of the peninsula, the Sierra Nevada, has the highest peak 
in the region, at 3480 m (11,400 ft.). This geomorphological diversity significantly influences the 
climate and, consequently, the vegetation of the region.

The Iberian Peninsula is primarily underlain by ancient Precambrian and Palaeozoic rocks older 
than 250 million years. The mountains are much younger, formed when Africa crashed into Europe 
during the late Mesozoic–Cenozoic Alpine orogeny. Glaciation affected the highest parts of the 
Pyrenees and the Sierra Nevada during the Pleistocene (which ended only about 11,700 YA), leaving 
U-shaped valleys, moraines, and glacial cirques. Rock type has also affected topography; the 
limestone and dolomite formations in regions such as the Sierra Nevada are particularly susceptible 
to chemical weathering processes, forming karst, a terrain pocked with caves and sinkholes.

The southeast and central parts of the region mainly have Mediterranean climates with mild, 
wet winters and either warm (Köppen Csb) or hot (Csa) summers. There are even areas on the 
peninsula with a cold semi-arid climate (Köppen Bsk) of very hot summers and mild, dry winters; 
summer temperatures regularly exceed 35°C (95°F) in the Almería region of s. Spain, while less than 
300 mm (12 in.) of rain falls annually. The south of the peninsula, with the cities of Málaga, Spain 
and Lisbon, Portugal, is dominated by Mediterranean habitats including the low Eu8A EUROPEAN 
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GARRIGUE. This is the short, 
prickly, dry heathland you 
find in exposed locations and 
around many of the heavily 
visited archaeological sites. 
A very similar habitat in this 
region is Eu8B EUROPEAN 
MAQUIS, which generally 
grows on deeper, more fertile 
soils. Maquis vegetation, with 
small trees like Wild Olive, 
Tree Heath, and Strawberry 
Tree, is taller and denser. 
There are many small conifer 

groves in this southern region, with trees like Umbrella Pine in the Eu1G MEDITERRANEAN PINE 
FOREST and junipers in Eu1H MEDITERRANEAN JUNIPER AND CYPRESS FOREST. Many of these 
forests are managed, and the more extensive plantations can be ecological deserts devoid of all the 
species that make the pine forests so great for birding. Cork Oak grows naturally in communities 
of Eu3F MEDITERRANEAN OAK FOREST. To the north of this region, Madrid sits on the Meseta 
Central, a region offering phenomenal birding opportunities: the wide-open grasslands and 

Eurasian Wryneck. © JACQUES VAN 
DER NEUT, AGAMI

Andújar, Andalusia, Spain. © VINCENT LEGRAND, AGAMI
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shrublands of Eu7D IBERIAN STEPPE occur in a matrix with the savannas dotted with scattered oak 
trees of the Eu6B OAK DEHESA. Iberian Steppe continues through the eastern plateau into the very 
dry regions of Almería. Eu12E EUROPEAN SODA PAN AND INLAND SALT MARSH habitat is sparsely 
scattered through the region, and rivers with ribbons of Eu3I MEDITERRANEAN RIPARIAN FOREST 
and Eu11C EUROPEAN REEDBED weave their way through the dry areas.

Eu12D EUROPEAN COASTAL SALT MARSH is found along many of the coasts behind Eu12C 
EUROPEAN SANDY SHORE AND DUNE, while a whole other world opens up offshore, with Eu12F 
MEDITERRANEAN TO CASPIAN PELAGIC WATERS in the warmer eastern waters and Eu12G ARCTIC 
AND TEMPERATE PELAGIC WATERS to the west and north.

The northern and northwestern areas, like the Basque Country of Spain and n. Portugal, have 
Eu12A EUROPEAN ARCTIC AND TEMPERATE ROCKY COASTLINE and Eu12C EUROPEAN SANDY SHORE 
AND DUNE. The climate is primarily oceanic (Cfb), with cool summers, mild winters, and in excess 
of 1200 mm (50 in.) of rain per year. Temperate broadleaf woodlands grow here, especially Eu3A 
EUROPEAN TEMPERATE OAK FOREST and Eu3B EUROPEAN BEECH FOREST. In mid-elevation areas 
of the Pyrenees and the Sierra Nevada, the climate is humid continental (Köppen Dfb), with cold, 
snowy winters, cool summers, and rainfall sometimes exceeding 1500 mm (60 in.). The Sierra Nevada 
has both Eu1F EUROPEAN MONTANE PINE FOREST and Eu1I EUROPEAN MONTANE SPRUCE-FIR 
FOREST, while the Pyrenees are dominated mainly by the latter. The Pyrenees, however, do support 
multiple deciduous forest types such as Eu3A EUROPEAN TEMPERATE OAK FOREST, Eu3B EUROPEAN 
BEECH FOREST, and Eu3E EUROPEAN MONTANE MIXED FOREST, with Eu7B EUROPEAN TEMPERATE 
GRASSLAND AND SAVANNA in the areas between the forests. Somewhat higher elevations have 
a more extreme subarctic climate (Köppen Dfc), leading to the development of Eu1B SUBALPINE 
TIMBERLINE WOODLAND. A tundra climate (Köppen ET) is found even higher in the mountains, above 
about 2100–2300 m (6900–7500 ft.). Temperatures remain cold throughout the year, and winters have 
very heavy snowfalls. At these elevations, trees can no longer grow, and the landscape is dominated 
by the very low, shrubby or grassy Eu10F EUROPEAN ALPINE TUNDRA. The glacial Eu10G EUROPEAN 
NIVAL ROCKY TUNDRA develops above about 3000 m (10,000 ft.) in the ice cap climate (Köppen EF).

SEO/BirdLife Spain, the Portuguese Society for the Study of Birds (SPEA), and the Gibraltar 
Ornithological and Natural History Society are heavily involved in bird and broader environmental 
conservation in the region.

8 EASTERN MEDITERRANEAN AND THE BALKANS
Millions of tourists visit the incredible monuments of Italy every year, oblivious to the subtropical 
wonders available to be explored off the well-worn tourist paths. The mild climate of Italy and 
the Mediterranean region to its east offers the keen naturalist a whole suite of birds, amphibians, 
reptiles, and invertebrates not found in the temperate regions farther north in Europe. It can, 
however, be a place of heartbreaking extremes: in spring migration, thousands of birders visit 
places like Lesvos to marvel at the immense migration from Africa to Europe, whereas in nearby 
Malta, some locals take as much pleasure in killing those same birds for absolutely no purpose 
other than the thrill of murder itself.

While most of Italy juts into the Mediterranean, the Alps form the country’s northern border 
and feature environments much more typical of the c. Europe region (no. 5, p.37). The Alps started 
forming with the collision of the African and Eurasian tectonic plates in the late Mesozoic (around 
70 MYA) but only really got cranking in the Cenozoic. In the Pleistocene (2.6 MYA–11,700 YA), these 
mountains were covered in glaciers, which caused significant erosion and an immense weight on 
the land. Since the end of the last ice age, the mountains have continued to grow through the 
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convergence of the African and Eurasian tectonic plates as well as isostatic rebound, where the 
earth bulges because the weight of ice has been removed. What is also fascinating about the Alps 
is that they do not have volcanic activity, suggesting that they were formed purely by orogeny, in 
which rocks have been accreted (adhered) to the mountains and buckled, folded, and faulted rather 
than formed by oceanic basalts and sediments being subducted and melting below the surface. This 
uplift and subsequent glaciation have resulted in incredibly rugged, towering mountains with very 
deep valleys and a range of local climates. The mountains’ lower elevations—for example, around 
Bolzano—have a warm-summer humid continental climate (Köppen Dfb), and remnants of Eu3A 
EUROPEAN TEMPERATE OAK FOREST are scattered through extensive Eu13A EUROPEAN CROPLAND 
and Eu13B EUROPEAN URBAN ENVIRONMENTS; and areas of Eu3H EUROPEAN TEMPERATE 
RIPARIAN FOREST and Eu7A EUROPEAN WET GRASSLAND can be a naturalist’s delight, especially 
in the spring. The climate changes into the montane zone (Köppen Dfb–Dfc), where summers are 
cool, with temperatures averaging between 10 and 22°C (50–72°F), and winters are snowy and cold, 
with averages of −3 to 3°C (27–37°F). Eu3B EUROPEAN BEECH FOREST, Eu3E EUROPEAN MONTANE 
MIXED FOREST, and Eu1I EUROPEAN MONTANE SPRUCE-FIR FOREST start to dominate at about 
600 m (2000 ft.) above sea level, where they are chequered with the pastures and meadows of 
Eu7B EUROPEAN TEMPERATE GRASSLAND AND SAVANNA. The climate (Köppen Dfc, subarctic) 
turns colder with increasing elevation, and it becomes increasingly difficult for trees to grow. 
Eu1B SUBALPINE TIMBERLINE WOODLAND and Eu1J SUBALPINE KRUMMHOLZ establish the upper 
boundary above which trees are not able to grow effectively. Above this tree line, at about 1700 m 
(5600 ft.), the tundra climate (Köppen ET) allows only the shrubs and grasses of Eu10F EUROPEAN 
ALPINE TUNDRA to grow. Eu10G EUROPEAN NIVAL ROCKY TUNDRA is found at the most extreme 
of elevations and climates (Köppen EF, ice cap climate), typically above about 3000 m (10,000 ft.).

The Apennine Mountains run down the spine of Italy and are composed primarily of sedimentary 
rocks formed during the Mesozoic and Cenozoic eras, including limestone, marl, and sandstone. 

Relative niches of habitats within Balkans and E. Med.
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Tectonic uplift from the collision of the African and Eurasian plates built this mountain range 
but also resulted in significant volcanism and the intrusion of magmas into the landscape. Active 
volcanoes like Mt. Etna and Mt. Vesuvius are very evident reminders of the geological forces at 
play in the region.

The mountains farther east, such as the Dinaric Alps of Slovenia to Albania, the Pindus 
Mountains of Greece, and the highlands of Cyprus, are made mainly of sedimentary rocks, such as 
shallow sea sandstone and limestones, but include deep-sea sediments such as flysch. All these 
Mesozoic rocks have been uplifted, folded, and 
faulted as Africa collides with Eurasia, resulting 
in a bit of the earth’s mantle being smeared 
onto Europe (see Sidebar 1: Do You Want to 
See a Bit of the Mantle?, p.99).

The bases of these mountain ranges have 
Mediterranean climates, especially the hot-
summer Mediterranean climate (Köppen Csa). 
Winters are mild and wet, while summers are 
dry and very hot, with temperatures soaring to 
40°C (104°F) or above. Vegetation in these areas 
is very hardy, and Eu8A EUROPEAN GARRIGUE 
and the taller, denser Eu8B EUROPEAN MAQUIS 
are both common. Conifer groves in the 
lowlands of the e. Mediterranean are Eu1G 
MEDITERRANEAN PINE FOREST, with trees 
like Umbrella Pine, or Eu1H MEDITERRANEAN 
JUNIPER AND CYPRESS FOREST. The 
waterlogged valleys and rivers of the region 
have swaths of Eu3I MEDITERRANEAN RIPARIAN 
FOREST and Eu11C EUROPEAN REEDBED 
wetlands.

The slightly milder warm-summer 
Mediterranean climate (Köppen Csb) is found 
a bit higher in the landscape or on coasts with 
moderating winds. This environment supports 
habitats such as Eu1G MEDITERRANEAN 
PINE FOREST and Eu3F 
MEDITERRANEAN OAK 
FOREST. Low-lying seaboard 
can also have Eu12D 
EUROPEAN COASTAL SALT 
MARSH. Coastline habitats 
are Eu12C EUROPEAN SANDY 
SHORE AND DUNE or Eu12B 

Above right: Dalmatian Pelican.  
© MARC GUYT, AGAMI

Right: Lesvos, Greece.  
© MARC GUYT, AGAMI
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MEDITERRANEAN TO CASPIAN ROCKY COASTLINE, while extensive Eu12F MEDITERRANEAN TO 
CASPIAN PELAGIC WATERS are found offshore.

The bases of mountains in southern areas have a humid subtropical climate (Köppen Cfa), with 
hot, humid summers, mild to cool winters, and significant rainfall throughout the year. Deciduous 
forests such as Eu3A EUROPEAN TEMPERATE OAK FOREST and Eu3B EUROPEAN BEECH FOREST 
are common. Mountains in the Balkan Peninsula have a temperate oceanic climate (Köppen Cfb) 
between about 500 and 1500 m (1600–4900 ft.). The mild summers and cool, wet winters promote 
habitats such as the Eu3E EUROPEAN MONTANE MIXED FOREST. In the c. and n. Balkans, including 
much of Serbia and Bulgaria, the climate is warm-summer humid continental (Köppen Dfb), with 
cold, snowy winters, mild summers, and rainfall sometimes exceeding 1500 mm (60 in.). The forests 
are commonly coniferous, including Eu1F EUROPEAN MONTANE PINE FOREST and Eu1I EUROPEAN 
MONTANE SPRUCE-FIR FOREST. The higher Balkan Mountains have a subarctic climate (Köppen Dfc), 
with precipitation throughout the year and cold winters. These high slopes have Eu1J SUBALPINE 
KRUMMHOLZ interlaced with large open pastures and meadows of Eu7B EUROPEAN TEMPERATE 
GRASSLAND AND SAVANNA at somewhat lower elevations and Eu10F EUROPEAN ALPINE TUNDRA 
above the timberline. Eastern Bulgaria has a cold semi-arid climate (Köppen Bsk), with hot summers 
regularly topping 35°C (95°F) and mild, dry winters in which average January lows are typically 
around −2°C (28°F). Annual rainfall is typically less than 300 mm (12 in.). In addition to the Garrigue 
and Maquis described above, there are also extensive areas of Eu7C PUSZTA AND PONTIC STEPPE.

In most countries in the region, engaged and committed BirdLife International partners work 
tirelessly for the conservation of nature and birds, including the Lega Italiana Protezione Uccelli (LIPU) 
(Italy), BirdLife Slovenia (DOPPS), Association BIOM (Croatia), Centre for Protection and Research 
of Birds of Montenegro (CZIP), Bird Protection and Study Society of Serbia, Macedonian Ecological 
Society, Hellenic Ornithological Society (Greece), Protection and Preservation of Natural Environment 
in Albania, Bulgarian Society for the Protection of Birds, BirdLife Malta, and BirdLife Cyprus.

9 HUNGARY, SLOVAKIA, AND ROMANIA
When people visit this region, they usually spend their time in Bratislava, Slovakia; Budapest, 
Hungary; or Bucharest, Romania, all perched on the relatively flat plains of the Pannonian Basin, 
with hardly a mountain in sight. Yet this area is wrapped in the fascinating Carpathian Mountains 
and abutted by the captivating Transylvanian Plateau, which remain off the normal tourist or 
naturalist route.

The Carpathian Mountains are a prominent range that arcs through Slovakia and southeast through 
Romania then switchbacks to the east through s. Romania, resembling half a triangle. They are part of 
the Alpine–Himalayan orogenic belt, formed by the collision of the African and Eurasian tectonic plates 
from the late Cretaceous (~70 MYA) to the Miocene. The range comprises not only very acidic plutonic 
and metamorphic rocks, such as granite and gneiss, but also sedimentary rocks, such as limestone, 
sandstone, and shale. Adding to the complexity are significant intrusions of younger igneous rock 
and more recent metamorphism. During the Pleistocene, the mountains were subjected to significant 
glaciation and therefore have classic alpine landforms, such as cirques and steep valleys. The lower 
elevations and valleys of the Carpathians experience a warm-summer humid continental climate 
(Köppen Dfb), with cold winter temperatures ranging from −3°C (27°F) in the lower valleys to −15°C 
(5°F) in the higher valleys. The summers can be very warm and wet, seeing average temperatures 
reaching 20°C (68°F) and most of the annual 800–1500 mm (31–59 in.) of precipitation. The lower 
valleys are dominated by deciduous forests such as Eu3A EUROPEAN TEMPERATE OAK FOREST, Eu3E 
EUROPEAN MONTANE MIXED FOREST, and some smaller patches of Eu3B EUROPEAN BEECH FOREST.
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Higher upslope from the valleys, above 1500 m (4900 ft.), the climate changes to subarctic 
(Köppen Dfc), with shorter growing seasons and colder winter temperatures. The summers 
are very mild, with temperatures rarely exceeding 20°C (68°F), even during the peak of the 
season. Winters can be extreme, with heavy snows and the average temperature plummeting 

Eurasian Hamster. © BENCE MÁTÉ, AGAMI
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to −20°C (−4°F). The harsher climatic conditions are not conducive to deciduous forests, so the 
mountainsides are dominated by Eu1I EUROPEAN MONTANE SPRUCE-FIR FOREST and mountain 
pastures and meadows (Eu7B EUROPEAN TEMPERATE GRASSLAND AND SAVANNA), though 
smaller pockets of Eu1F EUROPEAN MONTANE PINE FOREST occur. In the higher reaches, the 
spruce-fir forest is replaced with Eu1B SUBALPINE TIMBERLINE WOODLAND and Eu1J SUBALPINE 
KRUMMHOLZ. The tundra (Köppen ET) climate of the higher mountains is too cold for tree growth, 
and Eu10F EUROPEAN ALPINE TUNDRA is extensive in places.

The Pannonian Basin covers much of Hungary and extends into parts of Slovakia and Romania. 
It can be regarded as a continuation of the Pontic Plains, which extend through Ukraine and into 
Russia. In the late Cretaceous, as the Carpathian Mountains were being uplifted and folding, 
a shallow sea was opening up through continental extension. This sea was filled with thick 
sequences of sedimentary rocks, primarily claystone, siltstones, and sandstones derived from 
the erosion of the Carpathians. Since then, while other European areas have been buckled and 
faulted, this region has remained very stable. Not much has happened since then. The region’s 
geomorphology has been shaped by fluvial processes, generated particularly by the Danube River, 
creating extensive floodplains, alluvial plains, and low hills.

Much of the central part of the region (areas such as Budapest) has a humid subtropical climate 
(Köppen Cfa), with more extremes in weather than Bratislava in the western part of the region. 
The c. Pannonian Basin has mild winters, with temperatures averaging −2 to 0°C (28–32°F), and 
warm summers, with temperatures often exceeding 22°C (72°F). The area is considered semi-humid, 
with annual precipitation between 500 and 700 mm (20–28 in.). Conditions get significantly drier 
farther to the southeast, where there is a cold semi-arid climate (Köppen Bsk). In the hot summers, 
average temperatures can top 26°C (79°F), and in the cold winters, average temperatures are 
between −5 and −2°C (23–28°F). The precipitation is low, with most of the 300–500 mm (12–20 in.) 
falling in late spring and early summer.

The natural habitat of the wide-open plains is Eu7C PUSZTA AND PONTIC STEPPE peppered 
with Eu12E EUROPEAN SODA PAN. Nevertheless, much of the region has been turned over to 
agriculture, and Eu13A EUROPEAN CROPLAND abounds. Streams and rivers snake through the 
plains and are lined with Eu3H EUROPEAN TEMPERATE RIPARIAN FOREST as well as some fantastic, 
extensive Eu11C EUROPEAN REEDBED habitat. The hills rising in the salt-laden plains have deeper, 

more nutrient-rich soils 
and are blanketed in Eu3A 
EUROPEAN TEMPERATE OAK 
FOREST and Eu3B EUROPEAN 
BEECH FOREST.

The Transylvanian Plateau 
had a similar history to the 
Pannonian Basin during the 
late Cretaceous and early 
Cenozoic, forming limestones, 
sandstones, and claystones, as 
well as freshwater lacustrine 
deposits. However, it differs 

Small river snaking through the 
Hungarian steppe. © IAIN CAMPBELL, 
TROPICAL BIRDING
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in that during the Miocene (23–5 MYA), this area experienced intraplate volcanism, a rare form of 
volcanic activity that occurs within a tectonic plate rather than at plate boundaries. Here, magmas 
intrude along older tectonic structures, such as fault lines, rather than forming a hotspot volcano 
(think Hawaii) or a volcano in a subduction zone (think Mt. Fuji). The resulting uplands are now 
a mixture of unfolded sedimentary rocks and volcanic rocks such as basalts and andesites, which 
form the bedrock of nutrient-rich soils.

The climate at lower elevations on the Transylvanian Plateau is mainly temperate oceanic 
(Köppen Cfb), with mild summers and cool winters. Precipitation is evenly distributed throughout 
the year. This climate and the fertile soils promote Eu3A EUROPEAN TEMPERATE OAK FOREST 
and Eu3B EUROPEAN BEECH FOREST mixed with Eu7B EUROPEAN TEMPERATE GRASSLAND AND 
SAVANNA and Eu7A EUROPEAN WET GRASSLAND. At slightly higher elevations on the plateau, 
the forests of the warm-summer humid continental climate (Köppen Dfb) resemble those of the 
Carpathians, with extensive Eu1I EUROPEAN MONTANE SPRUCE-FIR FOREST, Eu1F EUROPEAN 
MONTANE PINE FOREST, and Eu3E EUROPEAN MONTANE MIXED FOREST.

Magyar Madártani és Természetvédelmi Egyesület (MME) (Hungary), BirdLife Romania (SOR), and 
BirdLife Slovakia (SOS) are some of the most important conservation organisations in the region.

10 THE CAUCASUS
The Caucasus region, encompassing Azerbaijan, Georgia, and Armenia, lies in the extreme 
southeast corner of Europe, where it is affected by many significant Asian elements and influences. 
The mélange of western and eastern habitats makes it one of the most intriguing regions in the 
world and a must-see for people with an interest in Eurasian biogeography.

Stretching between the Black and the Caspian Seas, this region is dominated by two parallel 
west–east mountain ranges: the Greater Caucasus and the Lesser Caucasus. The Greater Caucasus 
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stretches from the Black 
Sea coast in Georgia to the 
Caspian Sea in Azerbaijan, 
forming a natural border 
with Russia. It has many 
of Europe’s highest peaks, 
including Mounts Elbrus (5640 
m/18,500 ft.) and Shkhara 
(5200 m/17,000 ft.). The Lesser 
Caucasus lies farther south, 
roughly aligning with the 
border between this region 

and Türkiye and Iran. It is much lower than the Greater Caucasus, with only a few peaks over 
3700 m (12,000 ft.). These mountains have created some wildly different climates within the small 
area of the region. The higher mountains have tundra and ice cap climates (Köppen ET and EF), with 
habitats such as Eu10F EUROPEAN ALPINE TUNDRA and Eu10G EUROPEAN NIVAL ROCKY TUNDRA. 
These are the areas where birders search for localised species such as the Caucasian Snowcock. 
Eu1B SUBALPINE TIMBERLINE WOODLAND grows at slightly lower elevations, but the climate is 
still subarctic (Köppen Dfc), with cold winters and precipitation throughout the year. As with the 
other mountain ranges of Europe, lower levels can have temperate climates, with mild summers and 
winters and year-round precipitation (Köppen Dfb). This montane zone is dominated by coniferous 
forests, especially Eu1I EUROPEAN MONTANE SPRUCE-FIR FOREST.

The (relative) lowlands between the two Caucasus ranges span from the Black Sea to the 
Caspian Sea. The lowlands of the Rioni River valley and the bases of the ranges along the Black Sea 
coast in w. Georgia are dominated by fertile plains, most of which have been cleared. Nevertheless, 
some areas of Eu11C EUROPEAN REEDBED, Eu3I MEDITERRANEAN RIPARIAN FOREST, and patches 

Mud volcano, Azerbaijan. © IAIN CAMPBELL, TROPICAL BIRDING

Fire-fronted Serin.  
© DAVID MONTICELLI, AGAMI
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of other forest types remain. At the base of the Caucasus ranges, particularly the Lesser Caucasus, 
there is a huge amount of orographic rainfall, derived from clouds formed above the Black Sea. 
The very wet oceanic climate (Cfb) has warm summers, cold winters, and a staggering 4500 mm 
(175 in.) of annual rainfall in places. These conditions allow for the formation of Colchic Forest, a 
type of Eu3C EUROPEAN DECIDUOUS RAINFOREST. These forests are reminiscent of an Andean 
cloudforest in summer, but winters are snowy, and the trees become largely leafless. The sister 
rainforest habitat—Hyrcanian Forest—occurs on the Azerbaijan-Iran border at the base of the Talish 
Mountains. The canopies of these two forests are similar, but they have different understoreys.

Towards the Caspian Sea, the Kura-Aras valley, in sharp contrast with the westerly sloping 
Rioni valley, is dominated in the uplands by arid habitats such as Eu2C CAUCASIAN MONTANE 
DESERT STEPPE, much of which has been turned over to agriculture. Nevertheless, farming 
practices are usually artisanal, so the boundaries between the original steppe and modified habitats 
are not as stark as in other parts of Europe, where the steppe has been obliterated. Most visitors 
will be amazed at how intact the habitats appear to be. Closer to the Caspian Sea is one of the 
two European lowland deserts, the Eu2B CAUCASIAN SHRUB DESERT. Visitors can see not only 
Goitred Gazelle here but also fantastic petroglyphs and amazing mud volcanoes. The lowlands of 
Azerbaijan also have Eu3J CASPIAN RIPARIAN SCRUB, a habitat that continues around the Caspian 
Sea and along the northern side of the Tian Shan mountains all the way to Mongolia.

The Society for Nature Conservation (SABUKO) (Georgia) and the Foundation for the 
Preservation of Wildlife and Cultural Assets (FPWC) (Armenia) are two of the most important 
conservation organisations in the region.

11 TÜRKIYE
Türkiye is a must-see country for naturalists, and it is a travesty that it is not much better known. 
A simple north–south trip in the east of the country will span many life zones, but most people, 
including nature lovers, do not see beyond Istanbul, the beaches of the southwest, and a quick visit 
to Cappadocia.

To even attempt to understand the habitats of Türkiye, we need to take a step back and consider 
the geology and geomorphology of the diverse region. Türkiye is said to be the crossroads of 
Europe and Asia, but even this is an artificial concept (see Sidebar 3: The Illusion of Europe, p.197). 
Türkiye is on the Anatolian microplate, which has been a firm part of a stable Eurasia since Europe 
and Asia became one around 420 MYA. The recent pounding from Africa has shaped Türkiye more.

The Taurus Mountains in the south and the Pontic Mountains in the north are major orogenic 
belts, formed by collision and convergence as Africa crashes into Eurasia. The Taurus Mountains 
were uplifted mainly between the Palaeogene and Neogene (66 to ~2.6 MYA) but continue to lift 
today, albeit only 2.5 mm (0.1 in.) per year. As the Tethys Sea closed, the carbonate platforms were 
uplifted and folded, creating significant topographic relief in the south of Türkiye. At the same 
time, the subduction of the Tethys Sea under the Anatolian microplate pushed oceanic crust under 
Türkiye. This then melted, and volcanoes popped up into the Mesozoic-Cenozoic sedimentary rocks 
that had been accreted to (scraped onto) the Eurasian plate. This caused volcanic activity and the 
subsequent formation of the Pontic Mountains in n. Türkiye. The formation of the Pontic Mountains 
is more analogous to that of the South American Andes than Asia’s Himalayas. Between the Taurus 
and Pontic ranges is a stable uplifted block called the Central Anatolian Plateau, a high-elevation 
region that is largely flat with low volcanoes.

The consequent diverse geomorphology has resulted in a variety of climates within Türkiye and a 
very wide range of habitats. The western parts of the country, especially around the Mediterranean 
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coastlines of Istanbul and Antalya, have a hot-
summer Mediterranean climate (Köppen Csa). 
Summers are dry, with average temperatures 
exceeding 30°C (86°F). Winters are mild, usually 
5–15°C (41–59°F), with annual rainfall around 
1100 mm (43 in.). The widespread shrubby 
habitat typically encountered on the headlands 
and at archaeological sites is Eu8A EUROPEAN 
GARRIGUE, while the taller Eu8B EUROPEAN 
MAQUIS occurs on more protected sites. A little 
higher in the landscape, the climate changes 
to a warm-summer Mediterranean climate 
(Köppen Csb), which is similar to Csa but with 
milder summers; it tends to support habitats 
such as Eu1G MEDITERRANEAN PINE FOREST 
and Eu3F MEDITERRANEAN OAK FOREST. The 
Mediterranean areas are dissected by many 
rivers lined with Eu3I MEDITERRANEAN RIPARIAN 
FOREST and Eu11C EUROPEAN REEDBED.

The Pontic Mountains can receive a lot of 
moisture from the Black Sea, resulting in a 
humid subtropical climate (Köppen Cfa) on the 
coast and an oceanic climate (Köppen Cfb) a 
little higher in the mountains. Both areas have 
mild but very wet winters, with rainfall often White-throated Robin. © DANIELE OCCHIATO, AGAMI
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exceeding 2000 mm (80 in.), though the areas with a Cfa climate have hot summers, and those with 
Cfb climate have mild summers, with temperatures rarely topping 22°C (71°F). With these warm, 
wet climates, it is not surprising that Eu3C EUROPEAN DECIDUOUS RAINFOREST occurs here.

The mid-elevations of Türkiye’s mountain ranges have a warm-summer humid continental 
climate (Köppen Dfb). Summers are mild, with average highs of 15–22°C (59–71.6°F), and winters 
snowy and cold, with temperatures regularly dropping below freezing. Farther upslope, the climate 
changes to subarctic (Köppen Dfc), with very cold winters and snow that stays for protracted 
periods. These regions are dominated by Eu1I EUROPEAN MONTANE SPRUCE-FIR FOREST and 
Eu1F EUROPEAN MONTANE PINE FOREST, although cleared areas can also have Eu7B EUROPEAN 
TEMPERATE GRASSLAND AND SAVANNA.

The vast central plains of Türkiye, including places such as Cappadocia, have a cold semi-
arid climate (Köppen Bsk) featuring hot, dry summers and cold winters. The region gets 
around 300–400 mm (12–16 in.) of precipitation per year, and Eu6A MIDDLE EASTERN SAVANNA 
dominates. The climate generally gets more arid towards the east and southeast, where the 
drier deserts dominate: Eu2B CAUCASIAN SHRUB DESERT in the lowlands and Eu2C CAUCASIAN 
MONTANE DESERT STEPPE in the highlands. The arid lands are dissected by many rivers with Eu3I 
MEDITERRANEAN RIPARIAN FOREST and wetlands such as Eu11C EUROPEAN REEDBED.

Doğa Derneği is a Turkish organisation involved in the monitoring and conservation of a wide 
range of wildlife species, managing the protection of 30 key biodiversity areas (KBAs), and running 
environmental education programmes.

See-see Partridge. © PETE MORRIS
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CONIFER FORESTS

Eu1A EUROPEAN TUNDRA TAIGA

DESCRIPTION: In some areas of Arctic and 
subarctic Europe, the transition from tundras to PINE 
TAIGA is rapid. But in other regions, the transition is 
nebulous—this is the Tundra Taiga, a habitat in the 
zone between the more typical tundra and the taiga 
forest proper, where the tundra starts to become 
dotted with stunted spruces, pines, and larches.

Norway Spruce (Picea abies) and Scots Pine 
(Pinus sylvestris) are the dominant tree species 
through most of this habitat. The Norway Spruce 
dominates in moderately well-drained podzol (or 
spodosol) soils (see appendix), while the Scots 
Pine, being very adaptable and tolerant of most 
environments, including well-drained and poorly 
drained soils, is therefore much more widespread. Although the conifers here are the same species 
as those in the extensive forests to the south, their structure is very different. Small clusters 
of closely spaced trees can form in the Tundra Taiga, but there is often 50 m (150 ft.) between 
individual trees or groves, and the trees are generally short (to only 15 m/50 ft.). This is in stark 
contrast to the dense forests that form in optimal conditions farther south, where the trees are 
two to three times taller. Besides the spruce and pine, Tundra Taiga has a peppering of European 
Larch (Larix decidua), along with Least Willow (Salix herbacea), Downy Willow (Salix lapponum), 
Dwarf Birch (Betula nana), Silver Birch (Betula pendula), and Downy Birch (Betula pubescens). 
There is a very low shrub cover, around 30 cm (1 ft.) tall, with another gymnosperm, the Common 
Juniper (Juniperus communis), and Marsh Labrador Tea (Rhododendron tomentosum). In boggy 
areas, the ground is often covered with Red-stemmed Feather Moss (Pleurozium schreberi).

The average temperature through the year is −5°C (23°F), with very short summers of 8–12°C 
(46–54°F) and very cold winters of −24.5 to −21.5°C (−12 to −7°F). The average midsummer 
temperatures can be warmer than the 10°C (50°F) limit for tundra, though it is still a harsh 

IN A NUTSHELL: This habitat, a spattering of conifers 
over various tundras, forms the northern tree line. 
Global Habitat Affi nities: ASIAN TUNDRA TAIGA. 
Continental Habitat Affi nities: Arctic equivalent 
of SUBALPINE TIMBERLINE WOODLAND. Species 
Overlap: SPRUCE-FIR TAIGA; CONIFEROUS PEAT 
WOODLAND; SHRUBBY TUNDRA.
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(Köppen ET) climate. With annual precipitation ranging from 200 to 400 mm (8–16 in.), some 
areas could be classified as arid terrain. Nevertheless, because evapotranspiration is so low, 
the landscape remains humid through much of the year. Permafrost is often present in these 
woodlands, but the habitat can form in regions without permafrost.

Covered in ice flow throughout the ice ages, this region was only recently exposed and is still 
rising from isostatic rebound (the earth buckling because of a release of pressure from the thick 
sheets of ice). The landscape is dotted with lakes, eskers, tills, and terminal moraines—evidence of 
the glacial scouring—combined with permafrost features such as pingos (mounds of earth formed 
through expanding ice over frozen permafrost). The drainage in these areas is often impeded and 
rarely dendritic (the normal branching drainage pattern typical of temperate regions). This creates 
the conditions for many small bogs, where large hummocks of sphagnum mosses grow, with marsh 
grasses in the channels between them. When the bogs become larger than 15 m (50 ft.) across, the 
habitat is better regarded as BOGGY TUNDRA.

WILDLIFE: Tundra Taiga is very important for breeding shorebirds, in particular a wide range of 
species that winter in Africa and India and come here to nest. They typically arrive in late May just 
as the snows are melting and starting to reveal the marshy habitat below. Wood Sandpipers are 

An open pine-dominated Tundra Taiga with scattered birches in the background, possibly 
transitioning to Subarctic Riparian Woodland. © IAIN CAMPBELL, TROPICAL BIRDING
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particularly common in this habitat and nest both on the ground and in abandoned passerine nests 
in trees. Other common breeders include Spotted and Common Redshanks, Purple Sandpiper, 
and Black-tailed Godwit. Rough-legged Hawk (aka Rough-legged Buzzard) hunts over the open 
patches of the Tundra Taiga, along with White-tailed Eagle. Short-eared Owl and Northern Hawk 
Owl can be in the same small area, but the Northern Hawk Owl concentrates on hunting in the 
forested areas, whereas the Short-eared Owl hunts more in the open spaces. Willow Ptarmigan 
and a variety of passerines, such as Little Bunting, Bluethroat, and Tree Pipit, are also found in the 
extensive SPRUCE-FIR TAIGA to the south.

Tundra Taiga is an open savanna-like mixture of scattered trees through tundra.  
© IAIN CAMPBELL, TROPICAL BIRDING

Wood Sandpipers can be quite common in the  
Tundra Taiga, often using conifers as song posts. 
© MARKUS VARESVUO, AGAMI

Purple Sandpipers seem out of place when seen 
breeding in the Tundra Taiga, as most naturalists  

are more familiar with them in their rocky coastal 
non-breeding habitat. © MARKUS VARESVUO, AGAMI
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The Tundra Taiga supports 
few mammals, but these 
include a number that most 
wildlife-watchers would love to 
see, such as Wolverine, Brown 
Bear, European Elk (Moose), 
and Reindeer (Caribou).

CONSERVATION: Few 
protection efforts are directed 
specifically at this habitat. With 
increasing world temperatures, 
it is migrating north into tundra 
habitats and, in its core range, 
is being replaced by thicker 
woodlands of the same tree 
species to its south, turning 
this very open woodland into 
SPRUCE-FIR TAIGA.

DISTRIBUTION: A belt of 
Tundra Taiga extends from 
Norway all the way across the 
top of Siberia and is wedged 
between the true tundra to 
its north and the taiga to 
the south. The width of the 
belt varies greatly, from just 
5 km (3 mi.) wide in n. Finland 
to over 50 km (30 mi.) in 
c. Siberia. This habitat will 
likely become more widespread 
with global climate change as 
conifers and birches colonise 
areas dominated by ROCKY 
and SHRUBBY TUNDRAS.

WHERE TO SEE: Kirkenes, 
Norway.

Northern Hawk Owl is largely 
diurnal and likes to use prominent 
perches as lookouts in the Tundra 
Taiga. © MARKUS VARESVUO, AGAMI

The very special Wolverine is  
the holy grail for mammal-
watchers exploring n. Europe. 
© JARI PELTOMÄKI, AGAMI



Eu1B SUBALPINE TIMBERLINE WOODLAND 61 

Eu1B SUBALPINE TIMBERLINE WOODLAND

DESCRIPTION: Europe’s montane forests get 
progressively thinner upslope as the growing 
conditions get tougher. Extreme cold, long periods 
of snow cover, high winds, high solar radiation, 
and a short growing season all limit plant growth. 
Approaching the timberline, the conditions are so 
harsh that forests can no longer establish and are 
replaced by open woodlands and species better 
adapted to the extreme environment (Köppen 
Dfc, subarctic). The elevation of the timberline 
varies from location to location and is affected by 
aspect, latitude, soils, local climate, wind-shearing, 
avalanche activity, and land management. As such, 
Subalpine Timberline Woodlands form a band, 50–
200 m (150–650 ft.) wide, around mountains, wedged 
in between the lower montane forests and the higher 
tundras. These woodlands are higher on warmer 
south-facing slopes and lower on north-facing 
slopes where snow remains longer into spring, shortening the effective growing season. The upper 
limit of the Subalpine Timberline Woodland (i.e., tree line) is as high as 2500 m (8200 ft.) in some 
undisturbed, warmer sites in the Pyrenees, Alps, and s. Carpathians, but it is more often at about 
1800 m (6000 ft.). That said, the current tree line in many European mountain areas can be much 
lower than the ecological tree line, with trees having been cleared either for wood or to extend 
pastureland, and it can be as low as 1200 m (3900 ft.) or lower in disturbed n. Carpathian locations. 
The slow tree growth rate means that recovery of the ecological timberline can take centuries at 
best and millennia if major soil erosion and degradation of the humus layer have occurred.

IN A NUTSHELL: Open coniferous woodlands 
found above Europe’s montane forests in the 
transition to the treeless ALPINE TUNDRA. Global 
Habitat Affi nities: NEARCTIC HIGH-ELEVATION PINE 
WOODLAND; AFROTROPICAL MONTANE DRY MIXED 
WOODLAND; SUBALPINE EUCALYPT WOODLAND; HIMALAYAN SUBALPINE WOODLAND. 
Continental Habitat Affi nities: SUBALPINE KRUMMHOLZ; EUROPEAN SUBARCTIC RIPARIAN 
WOODLAND. Species Overlap: ALPINE TUNDRA; MONTANE SPRUCE-FIR FOREST.
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A very short growing season means that 
decomposition is very slow. This leads to the 
development of rich humus-filled, acidic soils, 
with a thick peat-like layer on north-facing 
slopes (humo-ferric podzols) and a humic upper 
layer on the slightly warmer and drier south-
facing slopes (brown podzols).

The open pine woodlands of the Subalpine 
Timberline Woodland form one of Europe’s 
most beautiful landscapes. Conifers 25 m 
(80 ft.) tall are interspersed every 10–100 m 
(30–300 ft.) through a carpet of small shrubs 
and grasses, invariably with a breathtaking 
backdrop of mountain peaks. Despite the tough 
growing conditions, the magnificent Swiss Pine 
(Pinus cembra) is restricted to this environment. 
It is revered in the Alps for the schnapps made 
with its cones and for its beautifully scented 
wood, which many find pleasantly soothing. 
The cones and rock-hard seeds also form the  
basis of a fascinating relationship with the 
Northern Nutcracker. A single nutcracker 

Above: Open Subalpine Timberline Woodlands establish at the very limit of where trees can grow. 
This hiking trail weaves through scattered larches and dense Rusty-leaved Alpenrose. © DALE FORBES 

Below: The magnificent Swiss Pine is restricted to Subalpine Timberline Woodlands, here growing 
alongside various grasses, Mountain Juniper, Bog Bilberry, and Dwarf Mountain Pine. © DALE FORBES 
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collects 50,000–100,000 seeds 
every year, hiding them in 
thousands of locations—often 
in little rocky nooks and 
crannies. Many hidden seeds 
are not eaten, and these semi-
protected spaces are perfect 
for saplings to establish. This 
explains why many adult 
trees are found embracing 
large boulders. The Swiss 
Pine’s deep roots reach below 
the upper soil layers, which 
freeze in winter, allowing the 
tree to counter the extreme 
transpiration by accessing 
groundwater all year round.

The deciduous European 
Larch (Larix decidua) deals with 
the extreme solar radiation in 
winter by dropping its needles, 

which first change colour, making for beautiful, blazing orange autumn landscapes. This pioneer tree 
species has benefitted from livestock grazing in the timberline zone, where trampling hooves expose 
the soil, opening it up for its saplings to establish. Treefalls, landslides, and avalanche damage can 
additionally open spots for European Larches to establish.

In the Alps, Subalpine Timberline Woodlands are typically at about 1700 m (5500 ft.) elevation 
and characterised by very open grasslands with scattered taller trees. Beneath the classic trees of 
this zone (Swiss Pine and European Larch) are grasses and a short shrub layer including species like 
Rusty-leaved Alpenrose (Rhododendron ferrugineum) on acid soils, Hairy Alpenrose (Rhododendron 
hirsutum) on carbonate-rich soils, Bog Bilberry (Vaccinium uliginosum), Lingonberry (Vaccinium 
vitis-idaea), Common Bilberry (Vaccinium myrtillus), and Mountain Juniper (Juniperus communis 
var. saxatilis). Birches (Betula 
spp.) and European Mountain 
Ash (Sorbus aucuparia) are 
infrequent but widespread. 
Subalpine Timberline 
Woodland will often be found 
in a mosaic with SUBALPINE 
KRUMMHOLZ, where mats of 
Dwarf Mountain Pine (Pinus 
mugo) come to dominate 
avalanche-prone and steep, 
calcareous slopes.

An open Swiss Pine woodland 
with a ground cover of Rusty-

leaved Alpenrose. © DALE FORBES 
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By contrast, European Larch and Swiss Pine are notably absent in the Pyrenees, where the 
tall-growing Pyrenean Mountain Pine (Pinus uncinata) occupies this niche. Rusty-leaved Alpenrose, 
Mountain Juniper, Common Bilberry, Bog Bilberry, and various grasses fill the gaps between the 
taller trees on cooler, moister slopes. Warmer limestone slopes tend to develop very little soil and 
vegetation, but some hardy species, like the beautiful Yellow Hedgehog Broom (Echinospartum 
horridum), Bearberry (Arctostaphylos uva-ursi), junipers (Juniperus spp.), and Common Lavender 
(Lavandula angustifolia), can establish and thrive.

In the Carpathians, 
timberline areas are often 
dominated by Subalpine 
Krummholz, but the occasional 
Subalpine Timberline 
Woodland can be found, with 
a varying mixture of European 
Larch, Norway Spruce (Picea 
abies), and Swiss Pine. 
These open woodlands are 
dominated by grasses where 
grazing pressure is high, with 

Black Grouse has spectacular display grounds, known as leks, often choosing snowfields 
at the timberline. Many males gather to fight against each other and attempt to attract a 
female. © MARKUS VARESVUO, AGAMI

Citril Finch prefers open forest 
and forest edge right up towards 
the tree line. © RALPH MARTIN, AGAMI
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scattered bushes of Mountain 
Juniper and Myrtle-leaf 
Rhododendron (Rhododendron 
myrtifolium)—the Carpathian 
equivalent of the alpenroses. 
Farther south, Macedonian 
Pine (Pinus peuce) and Bosnian 
Pine (Pinus heldreichii) are 
found at the tree line.

Deciduous trees are 
commonly found in the subalpine zone in the Caucasus, where elfin forests of birch but also 
European Mountain Ash, European Beech (Fagus sylvatica), and oaks (Quercus spp.) grow in lower 
areas. In addition, Caucasian Pine (Pinus sylvestris hamata) can also reach into the subalpine zone. 
Grasses, Georgian Snow Rose (Rhododendron caucasicum), Common Bilberry, Lingonberry, and 
other small shrubs make up the understorey.

Subalpine Timberline Woodland does not appear to be present in the Apennines, where beech 
typically forms a relatively clean timberline below the grass-dominated, treeless subalpine zone.

WILDLIFE: Early on a spring morning, as the sky starts to turn blue, the Eurasian Pygmy-Owl 
and Boreal (Tengmalm’s) Owl are still tooting as the lekking Black Grouse begin to display. Song 
Thrushes, Ring Ouzels, and Dunnocks sing as beautiful little Redpolls, Citril Finches, and Red 
Crossbills zip back and forth, and chunky Willow Tits start to look for breakfast. A reclusive 
Eurasian Three-toed Woodpecker works on a horizontal line in a conifer to milk the phloem sap (a 
third of their feeding in spring is spent on sap). But the real highlight of the morning—an icon of the 
Subalpine Timberline Woodland—is the Northern Nutcracker flying actively back and forth between 
the Swiss Pines. If you can see Northern Nutcrackers and Willow Tits, you are likely in this habitat.

If you are in the Caucasus, 
you are unlikely to have 
Northern Nutcrackers about, 
but you might well be treated 
to Mountain Chiffchaff, Fire-
fronted Serin, or Caucasian 
Grouse.

Northern Chamois is 
relatively common in these 
woodlands, and Red Deer will 
gladly use them in quieter 
areas. Red Fox is common, 

The hardy Willow Tit occupies 
a variety of woodlands but is 

particularly obvious and easiest to 
find at the timberline. Unusually 

for a tit, it excavates its own nest 
hole. © MARKUS VARESVUO, AGAMI

Red Fox tracks are commonly seen 
threading through the snow in this 

habitat. © ALAIN GHIGNONE, AGAMI
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while Brown Bear and Grey Wolf are sporadic. The Giant Deer (aka Irish Elk) was unlikely ever 
to have been particularly abundant, but had it not been driven to extinction, its preference for 
open spruce and pine woodlands would likely have made the Subalpine Timberline Woodland its 
favoured habitat in c. Europe.

Reptiles are uncommon, but the Adder (Vipera berus) is found throughout Subalpine Timberline 
Woodland, while the Caucasus Subalpine Viper (Vipera dinniki) is a habitat specialist in the 
Caucasus Mountains. A wonderful diversity of interesting butterflies is found in Subalpine 
Timberline Woodland, including the Alpine Grayling (Oeneis glacialis); Eriphyle, De Prunner’s, 
Large, and Mountain Ringlets (Erebia eriphyle, E. triarius, E. euryale, and E. epiphron); and the rare 
Asian Fritillary (Euphydryas intermedia) and Rätzer’s Ringlet (Erebia christi).

CONSERVATION: The tough growing conditions mean that it can take centuries for the 
woodlands to recover once the trees have been removed at the timberline. Non-sustainable 
harvesting of Swiss Pine and other subalpine trees for timber, firewood, or to open up pastureland 
can depress the timberline dramatically. Similarly, clearing and disturbance by ski resorts and other 
sports venues can dramatically affect the health of this ecosystem.

DISTRIBUTION: Subalpine Timberline Woodland occurs in the subalpine zone of Europe’s 
mountain ranges, most notably in the Pyrenees, Alps, Carpathians, and Caucasus.

WHERE TO SEE: Hohe Tauern National Park, Austria; Aigüestortes i Estany de Sant Maurici 
National Park, Catalonia, Spain; Stepantsminda, Mtskheta-Mtianeti, Georgia.

The Northern Nutcracker is a keystone species of Subalpine Timberline Woodland with a 
tight association with the Swiss Pine. © MARKUS VARESVUO, AGAMI
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Eu1C EUROPEAN CONIFEROUS PEAT WOODLAND

DESCRIPTION: Coniferous Peat Woodlands are 
azonal, being found over a variety of climatic 
zones from the subarctic cold, wet climate of far 
n. Norway (Köppen Dfc) to the continental wet 
cold-winter, warm-summer climate of s. Germany 
(Dfb) and even to alpine areas in Greece. These 
woodlands grow in wet conditions on acidic peat 
soils (histosols; see appendix), often at the edges 
of treeless mires (TEMPERATE PEATLAND), but also 
forming large tracts of forest in the boreal zone 
without open mires. Peat-forming mosses require 
a near permanently wet environment to grow. 
Precipitation is not high, but 
the cool temperatures and 
low evaporation mean that 
water builds up quickly. This 
is especially true in the boreal 
zone, where glacial deposits 
block drainage and create a 
myriad of complex landforms 
and an abundance of lakes 
and mires.

IN A NUTSHELL: These are the boggy conifer woodlands and forests of temperate and subarctic 
Europe: wet underfoot and extremely diffi cult to walk through. Global Habitat Affi nities: NEARCTIC 
BOREAL CONIFER FOREST. Continental Habitat Affi nities: SPRUCE-FIR TAIGA; TEMPERATE 
PEATLAND. Species Overlap: SPRUCE-FIR TAIGA.

Coniferous Peat Woodlands 
are invariably soggy, wet places 

with scattered trees and an 
open canopy. © IAIN CAMPBELL, 

TROPICAL BIRDING
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Coniferous Peat Woodlands also develop farther south, in the temperate zone, but here they 
generally form at the ecotone with TEMPERATE MIXED FOREST or where the natural hydrology of a 
raised bog (or other mires) has been disturbed. The draining of mires for peat extraction has allowed 
many of these Temperate Peatlands to become wooded and develop into Coniferous Peat Woodlands.

Although the ground plants of this habitat are similar to those of the BOGGY TUNDRA and open 
Temperate Peatland, the canopy cover means that the bird and other wildlife assemblages have 
far more in common with SPRUCE-FIR TAIGA, PINE TAIGA, and TEMPERATE RIPARIAN FOREST than 
they do with the tundra and other open habitats. Taiga forests typically have very uniform canopy 
heights, but the variety of microenvironments caused by the undulating and boggy nature of the 
ground surface in Coniferous Peat Woodlands means that these woodlands have very uneven 
canopies and forest structure. Trees are of many ages and growth forms, and even trees of the 
same species and age can have vastly different sizes.

Coniferous Peat Woodlands often have an open canopy but can also be closed-canopy forests. 
Scots Pine (Pinus sylvestris) or Norway Spruce (Picea abies) will often form a monospecific canopy 
when the bog water accumulates through precipitation (ombrotrophically) but rarely form uniform 
stands. Coniferous Peat Woodlands fed by groundwater (minerotrophically) are richer in minerals 
and nutrients. The tree assemblage has a greater mixture of species, but Norway Spruce, Downy 
Birch (Betula pubescens), and Alder Buckthorn (Frangula alnus) are invariably the most abundant 
in the wettest areas. By contrast, Norway Spruce and Dwarf Mountain Pine (Pinus mugo) are more 
common in the slightly drier areas.

A Coniferous Peat Woodland dominated by Scots Pine with a diverse ground cover including 
bilberries, willows, and sphagnum mosses. © IAIN CAMPBELL, TROPICAL BIRDING



Eu1C EUROPEAN CONIFEROUS PEAT WOODLAND  69 

The understorey plant assemblage varies substantially between pine-dominated and spruce-
dominated peatlands. Nevertheless, the low shrub community is similar to that of TEMPERATE 
PEATLAND, containing Bog Bilberry (Vaccinium uliginosum), Bog Cranberry (Vaccinium oxycoccos), 
Marsh Labrador Tea (Rhododendron tomentosum), Leatherleaf (Chamaedaphne calyculata), 
Common Heather (Calluna vulgaris), Black Crowberry (Empetrum nigrum), Wild Rosemary 
(Andromeda polifolia), Twinflower (Linnaea borealis), and the fascinating, carnivorous Round-
leaved Sundew (Drosera rotundifolia).

Much of the ground cover is dominated by peat-forming sphagnum mosses such as 
Girgensohn’s Peatmoss (Sphagnum girgensohnii), Northern Peatmoss (Sphagnum capillifolium), 
Prairie Peatmoss (Sphagnum palustre), and Flat-top Bogmoss (Sphagnum fallax). Non-sphagnum 
bryophytes commonly encountered include the cosmopolitan Common Haircap Moss (Polytrichum 
commune), Bog Haircap Moss (Polytrichum strictum), and Ribbed Bogmoss (Aulacomnium 
palustre). Sedges include Tussock Cottongrass (Eriophorum vaginatum), and forbs include Arctic 
Starflower (Lysimachia europaea). The fungi include the Lichen Agaric (Lichenomphalia spp.).

Peat soils (histosols) have more than 30 cm (12 in.) of organic soil material in the upper 90 cm 
(36 in.). This has accumulated from plant remains in which excess moisture, anaerobic conditions, 
and acidity slowed down the decomposition process, leading to the buildup of organic matter. As 
with the tundras to the north, the rock type or parent material sitting below the peat deposits 
is unimportant to the development of peat soils, because they start developing with bryophytes 
(mosses and similar plants) that do not depend on roots for the uptake of nutrients from the 
inorganic parent material. The pioneer vascular plants that establish later, such as trees and 
shrubs, have root systems that use the nutrients from the breakdown of the mosses, algae, 
lichens, and fungi rather than nutrients from the soil below the peat.

WILDLIFE: This habitat can be seen as an ecotone between TEMPERATE PEATLAND and SPRUCE-
FIR TAIGA or PINE TAIGA, and this is reflected in the bird assemblage. However, the one bird that 
epitomises this environment is the Eurasian Woodcock (although it is also found elsewhere). 
This chunky, attractive, but goofy-looking snipe spends the day hidden on the forest floor with 
its amazingly camouflaged plumage. During spring and early summer, males emerge at dusk to 
perform a unique aerial display, known as ‘roding’, in which they perform a linear patrolling flight 
just above the level of the canopy, emitting a series of nasal calls interspersed with short, high-
pitched calls as they go. They also flash their white tail tips, which are brighter than any other 
known feather—perfect for 
attracting the attention of a 
mate in the dim light.

In the more open areas in 
and around boreal Coniferous 
Peat Woodlands, you may 
see migratory ground species 
such as the European Golden-
Plover, Common Greenshank, 
Jack Snipe, Common Snipe, 
Wood Sandpiper, and Common 
Gull. Within the woodlands, 

The cryptic Jack Snipe is usually 
very secretive but has an amazing 

aerial display. © PETE MORRIS
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Above: Willow Ptarmigan does not migrate but 
assumes white plumage in the winter to allow it 
to hide from predators in its snowy environment. 
© MARKUS VARESVUO, AGAMI

Below: Interestingly, male Bramblings acquire their 
attractive summer dress through abrasion rather 

than moult, as the pale-tipped winter feathers wear 
darker. © MARKUS VARESVUO, AGAMI
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	 Common  63, 64, 65, 74, 84, 101, 

106, 152, 171, 173, 262, 268, 289, 
295, 301, 334

Bindweed
	 Hedge  178
	R ough  92
	S ea  363
biodiversity  143, 156, 158, 163, 179, 209
	 Key Areas (KBAs)  55, 271
	 loss/reduction  81, 82, 122, 143, 

146, 170, 175, 199
	 Oak Dehesa  201, 203, 204, 207
biomes of Europe  13, 19–20, 25
bioturbation  395
Birch  63
	 Caucasian  146
	D owny  57, 68, 74, 78, 159, 161, 171, 

173, 178, 321, 334
	D warf  57, 171, 282, 289, 295, 334
	S ilver  57, 74, 78, 151, 152, 159, 161, 

242, 405
birches  32, 171, 221, 268, 330
bird feeders  406
bird migration  45, 75, 179, 190, 260, 

274, 280, 291, 340, 341, 376, 
377, 395

	 raptors  149, 162, 355
	 routes (flyways)  387, 396
bird protection societies  31, 33, 36, 

40, 45, 48, 51
Bird’s-foot Trefoil  220
	 Greater  212
	 Grey  357
	N arrow-leaf  376
Bison
	E uropean  134, 156, 156–57, 163, 

164, 266
	S teppe  209, 286
Bitterling, European  346
Bittern
	E urasian (Great)  314, 317, 326, 

329, 400
	L ittle  317, 326, 327
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Black Sea  42, 51, 52, 381, 382, 384
Black Sea Salt Marsh  370
Blackberry, Elmleaf  185
Blackbird, Eurasian  86, 92, 98, 134, 

405, 406
Blackcap, Eurasian  140, 149, 185, 

259, 400
bladderworts  334
blanket bog  332
Blue (butterfly)
	A lcon Large  217, 265
	A lpine  306, 306
	 Black-eyed  253, 253, 260
	 Common  223, 223
	 Cranberry  335, 336
	E ros  306
	L ang’s Short-tailed  253
	P anoptes  240
	P ea  253
	S ilver-studded  193, 265, 265, 365, 

366
Bluegrass, Bulbous  112, 118
Bluet
	 Azure (Azure Damselfly)  216, 328
	 Common (Common Blue 

Damselfly)  216, 328
Bluetail
	 Common (Blue-tailed Damselfly)  

193, 365, 365, 379
	 Red-flanked  81, 82
	S mall (Scarce Blue-tailed 

Damselfly)  379
Bluethroat  58, 174, 292, 293
	R ed-spotted  108, 293
Blutschnee (blood snow)  309, 309
Boa, Desert Sand  116
Boar, Eurasian Wild  94, 98, 119, 134, 

140, 150, 156, 165, 168, 169, 178, 
192, 203, 203, 206, 222, 239, 
246, 257

bog(s)  330, 331, 331, 332, 333, 334, 338
Bog and Fen
	A ustralian Alpine  330
	N earctic Boreal  330
‘bog bodies’  334
Boggy Tundra, European see 

European Boggy Tundra
Bogmoss
	 Flat-top  69

	 Fringed  173
	R ibbed  69, 173
Box, Common  167
Bracken, Common  261
Bramble, Holy  185
Brambling  70, 71, 75, 140, 174
Brant (Brent Goose)  369, 373, 395
Breadplant, Tartar  243
brighteyes  357
Broadleaf forests see Temperate 

Broadleaf Woodlands
Broom
	 Hairy Thorny  92
	 Yellow Hedgehog  64
brooms  357
Brown, Meadow  223
Bryony, Black  185
Buckthorn
	A lder  68, 79, 152, 173, 178
	 Mediterranean  97, 167
Buffalo, European Water  212, 213
Bullfinch, Eurasian  71, 86, 174
Bullhead, European  324
Bulrush, Tuberous  189
bulrushes  326
Bumblebee
	A lpine  284
	E urasian Arctic  285
	 Golden-belted  284
	L apland  284
Bunting
	 Black-headed  116, 120, 121, 126, 

198, 198
	 Cirl  206, 221, 222, 400, 401
	 Corn  224, 234, 238, 238, 401
	 Cretzschmar’s  251, 252
	 Grey-necked  126, 127
	L ittle  58
	 Ortolan  221, 222, 224, 244, 401
	R eed  215, 327
	R ock  84, 85, 87
	S now  280, 281, 286, 292
Burnet
	 Great  212
	S piny  249, 250
burnet moths  223
Burnet-Saxifrage  84
Bush-Cricket, Grey  366
Bushgrass  242, 350

Bustard
	 Great  229, 234, 236, 237, 240, 399
	L ittle  116, 119, 206, 234, 236, 237, 

238, 240
Butcher’s-Broom  131, 167
Butterbur, Common  350
Buttercup  112
	 Creeping  212, 213, 224, 315
	D warf  320
	S teppe  225
Butterwort, Common  332, 334
Buzzard
	 Common  86, 115, 198, 401
	E uropean Honey-  103, 150, 162, 162
	L ong-legged  115, 198, 199, 230
	R ough-legged  59, 244

Cabbage, Wild  350
Caledonian Forest  29, 86
California Oak Savanna  195, 200, 241
Camelthorn  112
Campion
	 Moss  279, 282, 301, 350
	S ea  349
Canary Grass, Reed  315, 326
Capercaillie, Western  29, 75, 76, 81, 

86, 103, 162
capillary pump  225, 377, 380
carbon, storage  337, 339, 370
Cardiff Bay Barrage  396
Cardinal Butterfly  232, 232
Caribou see Reindeer (Caribou)
Carob  254
Carpathian Mountains  48, 50, 64, 

106, 161, 232, 299
Carrot, Sea  350
Caspian Riparian Scrub  42, 53, 112, 

116, 128, 176, 182, 188–93, 189, 
190–91

Caspian Sea  40, 42, 51, 52, 53, 354, 
359, 360, 382, 385

Caspian Wormwood Desert  42, 110, 
111–16, 112–13, 117, 119, 123, 188, 
190, 192, 229, 408

Cat, Jungle  119
cat(s), domestic  404, 405
catchflies  350, 357
Catfish, Wels  346
Catmint, Eastern  124
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cattails  326
cattle  105, 116, 203, 212, 213, 234, 

271, 301
	 Hungarian Grey  227
	 rewilding and  164, 266
Cattle-Egret, Western  317
cattle farming  203
Caucasian Montane Desert Steppe  

53, 55, 110, 123, 123–27, 124, 
195, 198

Caucasian Shrub Desert  17, 53, 55, 
110, 111, 115, 117, 117–22, 118, 123, 
188, 190, 195, 198, 249, 253, 254, 
260, 408

Caucasus Region, habitats  42, 
51–53, 65, 312

Cedar
	A tlas  103
	L ebanese  103
Central Anatolian Plateau  53
Central Europe, habitats  37–40
Central Uplands, Germany  37–38
cereal crops/croplands  399, 400, 

400, 401
Chaffinch, Common  71, 86, 92, 98, 

104, 140, 161, 168, 401, 404, 405
Chameleon, Common  98, 259
Chamois
	N orthern  65, 85, 88, 88, 104, 108, 

303, 307, 311
	P yrenean  303
Cheatgrass  112
Chenopod Shrubland  111, 112, 117, 

118, 123
Cherry, Bird  79, 178
cherry grove  397
Chestnut, Sweet  131, 146, 167, 200, 221
Chickadee, Grey-headed  75, 81
Chickweed
	A rctic  273
	 Jagged  118
Chicory, Common  227, 357
Chiffchaff
	 Caucasian  149
	 Common  71, 81, 86, 104, 134, 140, 

168, 192, 404
	 Iberian  168
	 Mountain  65, 148, 149
Chihuahuan Desert  111, 117

Chlamydomonas nivalis  309, 309
Chough
	R ed-billed  304, 352
	 Yellow-billed  304, 307, 312
Chukar  119, 126, 198
Cicada, Ash  89, 89
Cinquefoil, Marsh  333
Cistus, Grey-leaved  255
Clearwing, Thrift  353
climate change, effects (on)  208
	 conifer forests  60, 105
	 deserts  127
	 freshwater habitats  318, 324, 339
	 Mediterranean shrublands  260
	 saline habitats  353, 387, 391, 396
	 temperate broadleaf woodlands  

156
	 tundras  281, 292, 298, 306, 312
Cloudberry  295
Clover
	 Mountain  243
	S trawberry  213
	 White  213, 224
Clubmoss, Stag’s-horn  152
Clubrush, Sea  376
Coastal Salt Marsh
	A sian  367
	E uropean 367–74 see also 

European Coastal Salt Marsh
Colchic Forest  53, 144, 145, 145–46, 

147, 150
Colt’s-foot  350
Columbine, Dark  159
Comma, European  180
Conifer Forests  19, 25, 56–109
	E uropean Coniferous Peat 

Woodland  25, 33, 67, 67, 67–71, 
68, 72, 78, 79, 171, 173, 174, 332

	E uropean Montane Pine Forest  
29, 40, 45, 48, 50, 51, 55, 72, 
83–88, 84, 85, 101, 158

	E uropean Montane Spruce-Fir 
Forest  36, 40, 42, 45, 46, 48, 
50, 51, 52, 55, 61, 78, 83, 84, 94, 
96, 99, 100–105, 101, 107, 147, 
158, 161, 163, 170, 208, 319, 321

	E uropean Pine Taiga  25, 32, 33, 
38, 57, 68, 69, 71, 72–77, 73, 74, 
78, 79, 292, 298

	E uropean Spruce-Fir Taiga  27, 
32, 33, 38, 57, 59, 60, 67, 68, 69, 
71, 72, 77, 78–82, 79, 80–81, 100, 
143, 176, 241, 290, 292, 408

	E uropean Tundra Taiga  25, 
57–60, 58, 59, 77, 82, 171

	 Mediterranean Juniper and 
Cypress Forest  44, 47, 89, 
96–99, 97, 127

	 Mediterranean Pine Forest  36, 
44, 47, 54, 83, 89–95, 90, 91, 96, 
99, 170, 195, 250, 253, 260

	N earctic Boreal  67, 72, 78
	N earctic Montane Mixed-  158
	 Subalpine Krummholz  36, 46, 

48, 50, 61, 63, 64, 97, 101, 103, 
106–9, 107, 301, 303, 308

	S ubalpine Timberline Woodland  
36, 45, 46, 50, 52, 57, 61–66, 62, 
101, 106, 159, 267, 268, 299, 300, 
305

	 see also Pine Forest; Spruce-Fir 
Forest

Coniferous Peat Woodland 67–71 
see also European Coniferous 
Peat Woodland

conservation, rewilding  163, 164, 318
Constance, Lake  340, 341
Convention on Biological Diversity  

271
Coot, Eurasian  317, 327
Copper
	L arge  217
	 Violet  217, 217
Coralroot  136
cordgrasses  368, 369
Cormorant
	 Great  327, 341, 352, 358, 374
	P ygmy  327, 374
Cottongrass
	 Broad-leaved  282
	 Common  269, 333
	S cheuchzer’s  282
	T ussock  69, 173, 334
cottongrasses  320
Courser, Cream-coloured  121
Cow-Wheat
	 Common  79
	S mall  79
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Cowbane  326
cows see cattle
Crag-Martin, Eurasian  322, 403
Crake
	 Corn  212, 213, 214, 317
	L ittle  326
	S potted  326, 326
Cranberry, Bog  69, 269, 295, 334, 

335, 338
Crane
	 Common  201, 336, 341, 342–43, 

378
	D emoiselle  114, 115
craneflies  338
Creeper, Virginia  181
Cricket
	E uropean Field  218, 223, 223
	 Wood  136, 141
crop(s)
	 cereal  399, 400, 400, 401
	 Oak Dehesa and  201, 202
Cropland
	E uropean  29, 32, 35, 36, 39, 46, 

50, 209, 230, 234, 247, 397–401
	N orth American  397
Crossbill
	P arrot  71, 76, 86
	R ed  65, 71, 81, 94, 100, 103, 104, 

154, 162
	S cottish  29, 86, 86
Crowberry, Black  69, 74, 171, 262, 

268, 282
Crowfoot, Glacier  307
Cryptic Tundra
	E uropean 276–81 see also 

European Cryptic Tundra
	N earctic  276, 307
cryptogram layer  277, 277
Cuckoo
	 Common  314, 317
	 Great Spotted  198, 233, 236
Cuckoo-pint  131
Curlew
	E urasian  213, 214, 269, 336, 392, 395
	S lender-billed  214
Cypress, Mediterranean  96, 254

Daffodil, Sea  363, 366
Daisy, Oxeye  220, 243

dam(s)  341
damselflies  216, 316, 324, 328, 379
Damselfly
	A zure (Azure Bluet)  216, 328
	 Blue-tailed (Common Bluetail)  

193, 365, 365, 379
	 Common Blue (Common Bluet)  

216, 328
	 Common Winter  193
	L arge Red  216
	R ed-eyed (Large Redeye)  328, 329
	S carce Blue-tailed (Small 

Bluetail)  379
Dandelion, Arctic  282, 295, 350
Daphne, Pontic  146
Darner, Sedge (Moorland Hawker)  

270, 324
Darter
	 Common  316
	R ed-veined  316, 316, 365
	R uddy  316, 365, 379
	S outhern  193, 379
darters  216
Deccan Savanna  195, 200
Deciduous Rainforest, European  53, 

55, 128, 144–50, 145, 146, 147
Deer
	E astern Roe  241, 246
	E uropean Fallow  178, 206, 222, 

264
	 Giant  66
	 Irish  336
	R ed  65, 98, 104, 108, 156, 163, 168, 

203, 206, 264, 267, 269, 271
	S ika  264
	 Water  336
	 Western Roe  75, 88, 98, 134, 140, 

156, 163, 178, 215, 222, 239, 264, 
269, 327, 401, 401

Deergrass  262
Demetrias imperialis  328
Demoiselle
	 Banded  176, 181, 181, 186
	 Beautiful  181
Deserts  19, 25, 111–27
	A rctic Polar  277
	 Caspian Wormwood  42, 110, 

111–16, 112–13, 117, 119, 123, 188, 
190, 192, 229, 408

	 Caucasian Montane Desert 
Steppe  53, 55, 110, 123, 123–27, 
124, 195, 198

	 Caucasian Shrub  17, 53, 55, 110, 111, 
115, 117, 117–22, 118, 123, 188, 190, 
195, 198, 249, 253, 254, 260, 408

	E uropean Polar  27, 272, 273–75, 
274, 275, 276, 277, 281

	 Mongolian Shrub  111, 117, 118
	N earctic Polar  307
Dewberry, European  178
Dhole  209
Dianthus, Pannonian  227
Dipper, White-throated  319, 321, 321
Diver
	 Black-throated (Arctic Loon)  71, 

295, 341
	R ed-throated  33, 71, 295
	 White-billed  295, 387
Dock, Water  326
Dog-Violet, Early  136, 160
Dogwood, Common  178
Dolphin
	A tlantic Spotted  388
	 Common  382, 383, 384, 387
	 Common Bottlenose  383, 384, 

387
	R isso’s  383
	R ough-toothed  383
	S triped  383, 388
	 White-beaked  386, 387
Dormouse
	E uropean Fat  134
	 Hazel  134, 134
	 Iranian Fat  150
Dotterel, Eurasian  280, 285, 306, 306
Dove
	L aughing  198
	R ock  352, 402
	S tock  140, 399, 405
Dovekie (Little Auk)  350, 351, 387
dragonflies  216, 316, 324, 328, 379
Dragonfly, Golden-ringed  266, 270
Drone Fly, Eurasian  338
Dropwort  243
Dryad  156, 246
Duck
	 Ferruginous  327
	L ong-tailed  295
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	T ufted  341, 344
	 White-headed  327, 344
Dunlin  280, 296, 336, 369, 371, 377, 

392, 395
Dunnock  65, 108, 108, 174, 322

Eagle
	 Bonelli’s  92, 98, 168, 205, 259
	 Booted  92, 93, 150, 168, 205, 244, 

259
	E astern Imperial  115, 126, 198, 

230, 241, 244, 245
	 Golden  92, 126, 285, 304, 307, 312, 

312, 352
	 Greater Spotted  134, 246
	L esser Spotted  154
	S hort-toed Snake-  92, 126, 198, 

205, 259
	S panish Imperial  168, 204, 205, 205
	S teppe  115, 115, 230
	 White-tailed  59, 285, 352
Eagle-Owl, Eurasian  322
East Asian Riparian Forest  176
East Asian Temperate Deciduous 

Forest  129, 136
East Atlantic Flyway  396
Eastern Mediterranean, habitats  

45–48
ecosystem services  337, 370
ecotones  14–15
Edelweiss  301
Eel, European  374
Eelgrass  395
Eggar, Oak  270
Egret
	 Great  190, 317, 327
	L ittle  317, 317, 327, 395
egrets  369
Eider
	 Common  350
	 King  295, 296
	S teller’s  27, 295
Elderberry, European Black  406
Elephant, Straight-tusked  206, 208, 

209, 212, 233, 263
Elk (Moose)
	E uropean  75, 81, 175, 175, 178, 209, 

216, 327, 341, 345
	 Irish (Giant Deer)  66

Elm, Wych  78, 131, 135
elms  92, 178
Emerald (dragonfly)
	A lpine  320–21, 324, 339
	D owny  324, 324
	N orthern  339
Emperor, Purple see Purple Emperor
Emperor (dragonfly), Blue  314, 

316, 329
Emperor Moth  265, 265, 270
	T au  141, 141
England, habitats  30
Ephreda, European  189, 190
Ericaceae  261
Eucalypt Woodland, Subalpine  61, 

106
Eurasia  53, 197
Eurasian–African Flyway  396
European Alpine Tundra  29, 31, 33, 

36, 40, 45, 46, 48, 50, 52, 61, 
101, 106, 143, 272, 289, 299–306, 
300, 301, 303, 307, 308, 319, 
320, 321

European Arctic and Temperate 
Rocky Coastline  27, 29, 33, 
45, 280, 347–53, 348, 354, 357, 
386, 394

European Beech Forest  17, 29, 32, 
35, 36, 38, 39, 45, 46, 48, 50, 
51, 101, 128, 129, 131, 133, 135, 
136–43, 137, 138, 144, 150, 151, 
158, 160, 161, 163, 170, 176, 
208, 408

European Boggy Tundra  27, 58, 
68, 77, 82, 272, 282, 288, 294, 
294–98, 300, 330, 332

European Coastal Salt Marsh  29, 35, 
36, 45, 47, 217, 367, 367–74, 375, 
376, 392, 395

European Coniferous Peat 
Woodland  25, 33, 67, 67, 
67–71, 68, 72, 78, 79, 171, 173, 
174, 332

European Cropland  29, 32, 35, 36, 
39, 46, 50, 209, 230, 234, 247, 
397–401

European Cryptic Tundra  27, 272, 
274, 275, 276, 276–81, 277, 282, 
284, 285, 288, 289, 307

European Deciduous Rainforest  53, 
55, 128, 144–50, 145, 146, 147

European Forest Steppe  42, 77, 82, 
129, 210, 241–48, 242, 243, 407

European Freshwater Lakes, Dams, 
and Ponds  29, 33, 35, 325, 340, 
340–46, 342, 402

European Garrigue  17, 36, 43–44, 
47, 54, 123, 124, 200, 204, 248, 
249–53, 250, 251, 254, 260, 261, 
362, 407

European Maquis  17, 36, 43, 44, 47, 
54, 89, 90, 91, 92, 98, 127, 165, 
166, 170, 176, 195, 200, 204, 248, 
249, 251, 253, 254–60, 255, 256, 
261, 359, 362, 363, 407

European Montane Mixed Forest  
36, 39, 40, 45, 46, 48, 51, 83, 
101, 128, 136, 138, 151, 152, 
158–64, 159, 160, 319, 319, 321

European Montane Pine Forest  29, 
40, 45, 48, 50, 51, 55, 72, 83–88, 
84, 85, 101, 158

European Montane Spruce-Fir 
Forest  36, 40, 42, 45, 46, 48, 
50, 51, 52, 55, 61, 78, 83, 84,  
94, 96, 99, 100–105, 101, 107, 
147, 158, 161, 163, 170, 208, 
319, 321

European Mountain Streams and 
Rivers  31, 319, 319–24, 320, 
323, 340

European Nival Rocky Tundra  36, 
40, 45, 46, 52, 272, 276, 281, 282, 
299, 300, 306, 307–12, 308, 309, 
310, 320

European Pine Taiga  25, 32, 33, 38, 
57, 68, 69, 71, 72–77, 73, 74, 78, 
79, 292, 298

European Polar Desert  27, 272,  
273–​75, 274, 275, 276, 277, 281, 
307

European Reedbed  29, 32, 33, 35, 
36, 42, 45, 47, 50, 52, 54, 55, 
189, 314, 315, 325, 325–29

European Rocky Tundra  27, 60, 272, 
275, 276, 278, 280, 281, 282–88, 
283, 284, 289, 291, 292, 294, 295, 
298, 299, 307, 407



416  INDEX

European Sandy Shore and Dune  
29, 33, 35, 45, 47, 348, 354, 
360, 360–​66, 361, 362, 363, 368, 
392, 394

European Shallow Freshwater 
Marsh  35, 211, 314, 314–18, 325, 
326, 330, 392

European Shrubby Tundra  27, 29, 
60, 272, 278, 281, 282, 288, 
289–93, 290, 298, 299

European Soda Pan and Inland Salt 
Marsh  45, 50, 225, 235, 325, 
340, 367, 370, 375, 375–80, 376

European Spruce-Fir Taiga  27, 32, 
33, 38, 57, 59, 60, 67, 68, 69, 71, 
72, 77, 78–82, 79, 80–81, 100, 
143, 176, 241, 290, 292, 408

European Subarctic Riparian 
Woodland  25, 58, 61, 106, 128, 
171–75, 172, 176

European Temperate Grassland and 
Savanna  29, 31, 32, 35, 36, 39, 
40, 45, 46, 48, 50, 51, 55, 210, 
213, 218–24, 219, 220, 268, 360, 
363, 397, 402

European Temperate Mixed Forest  
17, 32, 33, 38, 42, 68, 77, 80, 82, 
128, 136, 143, 144, 151–57, 152, 
152, 153, 241

European Temperate Oak Forest  29, 
31, 32, 33, 35, 36, 38, 39, 42, 44, 
45, 46, 48, 50, 51, 79, 82, 128, 
129–35, 130, 131, 136, 143, 144, 
150, 151, 152, 158, 159, 160, 161, 
165, 170, 176, 241, 298, 409

European Temperate Peatland  29, 
67, 69, 213, 229, 262, 268, 294, 
314, 324, 326, 330, 330–39, 341

European Temperate Riparian 
Forest  29, 32, 33, 35, 38, 39, 
42, 46, 50, 68, 71, 101, 128, 171, 
175, 176–81, 177, 182, 184, 319, 
319, 321, 322, 325, 326, 402, 
404, 408

European Tidal Flat and Estuary  
34, 348, 354, 367, 368, 392, 
392–96, 394

European Tundra Taiga  25, 57–60, 
58, 59, 77, 82, 171, 288, 291, 292

European Urban Environments  35, 
39, 46, 209, 402, 402–6

European Wet Grassland  29, 32, 35, 
38, 46, 51, 178, 209, 210, 211–17, 
212, 314, 327, 397, 399

eutrophication  72, 346, 398
Euxine Forest  144–45, 150
everlastings  357
Eyebright, Common  220

Falcon
	E leonora’s  259, 354, 355, 358
	P eregrine  215, 352, 358, 363, 363, 

373, 393, 396, 403
	R ed-footed  185, 192, 230, 230
	S aker  119, 198, 230, 230
False-Brome
	 Mediterranean  98
	S lender  147
Feather-Moss, Red-stemmed  295
Feathergrass
	E uropean  242
	 Golden  124
	 Horsetail  124, 242
feathergrasses  225
Fen
	A ustralian Alpine Bog and Fen  

330
	N earctic Boreal Bog and Fen   

330
fen(s)  326, 331, 332, 333, 334
	 continental  332
	 destruction, Aquatic Warbler and  

336–37
	 poor  333
	 rich  331
	 sedge  333
Fen Moss, Golden Fuzzy  173, 282, 

282
Fennoscandian Shield  32
Fern-Grass, Sea  350, 356
ferns  79, 101, 147, 173
fertilisers  398, 401
Fescue
	 Furrowed  242
	R ed  220, 349
	S heep’s  84, 124, 220, 289
	 Valais  124, 242
fescues  225

Fieldfare  71, 75, 174, 179, 244, 292, 
405

Fig, Common  185
Finch
	 Citril  64, 65, 108, 222, 322
	 Corsican  86, 88, 258
	 Crimson-winged  125, 125
	 Mongolian  126, 126
Finland  33
Fir
	 Caucasian  146, 161
	S ilver  101, 159, 160, 161
	T rojan  145
fir(s)  83, 92
Fire Salamander  135, 136, 140, 141, 

159, 163
	A sturian  140
Firecrest, Common  134, 134, 148, 

149, 162, 168
Fireweed  79
fish  323–24, 339, 346, 373, 395–96
Flamingo, Greater  374, 374
Flounder, European  395–96
Flycatcher
	 Collared  132, 133, 140
	E uropean Pied  71, 75, 133, 140, 

154, 155, 168, 174
	R ed-breasted  9, 133, 133, 139, 

149, 154
	S emicollared  149
	S potted  92, 168, 174
Flying Squirrel, Siberian  81, 82
flyways, bird  396
food chain  395
forbs  69, 97, 112, 152, 185, 197, 227, 

243, 249, 273, 277, 301
Forest
	A frotropial Montane Dry Mixed  

61, 106
	A pennine Montane Mixed  160
	A sian Montane Spruce-Fir  100
	 Caledonian  29, 86
	 Colchic  53, 144, 145, 145–46, 147, 

150
	 Conifer see Conifer Forests
	E uropean Montane Mixed 158–64 

see also European Montane 
Mixed Forest

	E uxine  144–45, 150



INDEX  417

	 Himalayan Montane Mixed  158
	 Himalayan Pine  83, 89
	 Himalayan Temperate Deciduous  

145
	 Hyrcanian Deciduous  53, 144, 147, 

149, 150
	 Maghreb Fir and Cedar  100, 103
	N earctic Montane Mixed-Conifer  

158
	P ine see Pine Forest
	 rainforest see Rainforest
	 riparian see Riparian Forest
	S pruce-Fir see Spruce-Fir Forest
	 see also Temperate Broadleaf 

Woodlands; Woodland
Forest Steppe, European see 

European Forest Steppe
forestry plantations  400
Forget-Me-Not, Changing  220
Fork-Moss
	 Broom  278, 295
	D usky  289
	 Greenland  278
Fox
	A rctic  279, 286, 287, 288, 298, 352
	 Corsac  112, 113, 115
	R ed  65, 65–66, 75, 88, 94, 98, 108, 

115, 119, 140, 163, 178, 206, 215, 
222, 230, 239, 246, 257, 269, 286, 
303, 364, 364

Foxtail
	A lpine  350
	 Marsh  213
	 Meadow  212
France, habitats  34–36
Francolin, Black  120, 121
Freshwater Habitats  20, 314–45
	E uropean Freshwater Lakes, 

Dams, and Ponds  29, 33, 35, 
325, 340, 340–46, 342, 402

	E uropean Mountain Streams and 
Rivers  31, 319, 319–24, 320, 
323, 340

	E uropean Reedbed  29, 32, 33, 35, 
36, 42, 45, 47, 50, 52, 54, 55, 
189, 314, 315, 325, 325–29

	E uropean Shallow Freshwater 
Marsh  35, 211, 314, 314–18, 325, 
326, 330, 392

	E uropean Temperate Peatland  
29, 67, 69, 213, 294, 314, 324, 
326, 330, 330–39, 341

Fringe-Moss, Woolly  289
Fritillary  216
	A sian  66
	 Bog  216, 338
	 Cranberry  335, 336, 338
	D ark Green  223
	 Freija  298
	 Frigga  298
	 High Brown  223
	L esser Marbled  216–17, 223, 224
	 Marsh  216
	N iobe  223
	S hepherd’s  306
	S panish  240
Frog
	A gile  181, 186
	 Caucasian Parsley  150
	E dible  314, 315, 329
	E uropean Common  181, 186, 216, 

298, 322, 329
	 Marsh  193, 314, 315
	 Moor  339
	P ool  315, 315
	P yrenean  159, 163
	T aurus  193
frogs (Rana spp.)  380
Fulmar, Northern  274, 350, 352, 

387, 390
Fynbos  249, 250, 254, 261

Gadwall  317
Gannet, Northern  347, 352, 352, 357, 

387, 390
Garganey  317, 340
Garrigue
	E uropean 249–53 see also 

European Garrigue
	 Maghreb  249
Gazelle, Goitred  53, 119, 122, 122
Gecko, Caspian Bent-toed  121
geese  213
	 see also Goose
Genet
	 Common  94, 95, 206
	N orthern Small-spotted  94, 95, 

206

Gentian
	 Fringe-flowered  301
	 Marsh  214, 217, 262, 265
	S potted  301, 302
geographical regions, habitats of  

24–55
geology  25, 27, 29, 30, 34, 37, 42, 43, 

47, 48, 50, 119
	T roodos Ophiolite, Cyprus  99
Georgia, habitats  51–53
Germander, Wall  98
Germany, habitats  37–40, 138,  

219
glaciers  25, 27, 29, 31, 32, 33, 36,  

37, 39, 45, 165, 200, 208, 309, 
348

Glasswort
	 Common  368, 368, 376
	 Jointed  370
	P erennial-jointed  377
Glider, Hungarian  246
global warming see climate change, 

effects
Globetail, Common  207
Glow-Worm, European  223
Goat, Wild  197
Godwit
	 Bar-tailed  296, 336, 369, 371, 371, 

378, 392, 395, 395
	 Black-tailed  213, 214, 317, 317, 371, 

378
Gold Coin (daisy)  357
Goldcrest  71, 100, 102, 103, 162
Golden-Plover, European  269, 285, 

296, 336, 338
Golden-ringed Dragonfly  266, 270
Golden-Saxifrage, Northern  350
Goldeneye, Common  71
Goldfinch, European  401
goldfinches  179
Goose
	 Barnacle  373, 373
	 Brent (Brant)  369, 373, 395
	 Greater White-fronted  230,  

379
	 Greylag  230, 379
	P ink-footed  373
	R ed-breasted  230, 231, 379
	 White-fronted  379
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Gorse
	D warf  261
	P incushion  203
	 Western  262, 269
Goshawk, Eurasian  75, 92, 103, 

168, 244
Grass
	 Blue Moor  270
	 Bristletail  356
	 Carnation  307
	E uropean Marram  362
	 Ice  273
	L yme  362
	 Mauritanian  92
	 Orchard  98
	P urple Moor  173, 213, 214, 262, 

269, 270, 331
	 Quaking-  214, 220
	R eed Canary  315, 326
	S harp-leaved  377
	S iberian Lyme  112
	S ickle  356
	S weet Vernal  220
	T or-  147, 220
	 Water Manna  213
grass(es)  124, 213, 331, 361, 362, 362
	 timothy  356
Grass Snake
	 Barred  181, 186, 216, 264
	 Iberian  186, 186, 186–87, 216
	 Natrix natrix  181, 186, 193, 216, 

230, 329, 329, 346, 346
	 Natrix spp.  181, 186, 329, 346, 364, 

380
Grasshopper
	 Common Green  223
	 Meadow  223
Grassland  25, 224
	A sian Flooded  211
	A ustralian Montane  218
Grasslands and Steppes  19, 25, 

210–47
	E uropean Forest Steppe  42, 77, 82, 

129, 210, 241–48, 242, 243, 407
	E uropean Temperate Grassland 

and Savanna  29, 31, 32, 35, 36, 
39, 40, 45, 46, 48, 50, 51, 55, 
210, 213, 218–24, 219, 220, 268, 
360, 363, 397, 402

	E uropean Wet Grassland  29, 
32, 35, 38, 46, 51, 178, 209, 210, 
211–17, 212, 314, 327, 397, 399

	 Iberian Steppe  45, 210, 218, 224, 
225, 233–740, 234, 378, 397

	P uszta and Pontic Steppe  42, 48, 
50, 115, 210, 218, 224, 225–32, 
226, 227, 233, 235, 241, 243, 375, 
376, 377, 397, 409

	 see also Steppe
Grayling (butterfly)  365–66
	A lpine  66
	 Corsican  94
	D elattin’s  94
	E astern Rock  94
	 Freyer’s  94
	 Great Banded  240
	 Hermit  240
	N orse  298
	S triped  240, 253
	T ree  94
	 White-banded  94
Grayling (fish), European  324
Greater Caucasus Mountains  42, 51–52
Grebe
	 Great Crested  327
	L ittle  327
Greece, habitats  47, 47–48
Greenfinch, European  86, 92, 204, 

404, 406
Greenshank, Common  361, 377, 395
Griffon, Eurasian  98, 119, 205–6, 240, 

304, 358
Grosbeak, Pine  71, 81
groundsels  357
Grouse
	 Black  64, 65, 71, 75, 108, 269, 310
	 Caucasian  65, 310
	 Hazel  103, 322, 322
	R ed  267, 269, 269
Guelder-Rose  178, 406
Guillemot
	 Black  350
	 Brünnich’s (Thick-billed Murre)  

350, 387
	 Common  350, 387
Gulf Stream  387, 388, 391
Gull
	A ndouin’s  354, 357, 357, 384

	 Black-headed  341, 378, 398, 400
	 Caspian  341, 358, 378
	 Common  286
	E uropean Herring  352
	 Great Black-backed  352
	 Ivory  387
	L ittle  341, 378
	 Mediterranean  371, 378
	R oss’s  387
	S abine’s  387, 388, 390
	 Yellow-legged  341, 352, 354, 357, 

358, 358, 378
gulls  360, 360, 361, 393
Gusu woodland  195
Gymnosperms  408
Gyrfalcon  285, 285, 286

habitat niches  24
Hair-Grass, Wavy  173, 268
Haircap Moss
	 Bog  69
	 Common  69, 173
haircap mosses  152
Hairstreak
	 Brown  217
	 Chapman’s Green  253, 260
	 False Ilex  207
	 Ilex  135
	P rovence  240, 240
	P urple  135, 168, 207
	S panish Purple  168, 207
	 White-letter  135
Hairy Dragonfly  316, 328
Hamster
	E urasian  49, 222, 230, 246
	 Grey Dwarf  198
Hare
	 Brown  94, 112, 119, 156, 222, 251, 269
	 Granada  94, 206, 239, 251
	 Mountain  75, 107, 108, 109, 269, 

286, 303
Harrier  393
	 Hen  75, 269
	 Montagu’s  115, 215, 240, 241, 244, 

245, 363
	P allid  115
	 Western Marsh  327, 328
Hawfinch  94, 133, 133, 162, 168, 179
Hawk, Rough-legged  59, 244
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Hawk Owl, Northern  59, 60, 74
Hawker
	 Hairy (Hairy Dragonfly)  316, 328
	 Migrant  328
	 Moorland (Sedge Darner)  270, 324
	N orfolk (Green-eyed)  339
	S outhern Migrant (Blue-eyed)  

193, 379
Hawkmoth
	 Convolvulus  366
	 Oak  168
Hawkweed, Umbellate  350
Hawthorn
	 Common  131, 167
	 Midland  131
hawthorn thickets  261
Hazel, Common  131, 137, 145, 178
Heath
	 Cornish  262
	 Cross-leaved  173, 262, 269, 270
	S ea  350
	S panish  203
	S pring  84, 301
	S t. Dabeoc’s  262
	T ree  44, 92, 167, 254
heath(s)
	 dry  261–62, 266
	L owland 261–66 see also Lowland 

Heath
	 sea  357, 370
	 wet  262, 266
Heath (butterfly), Large  270
Heath and Moorland, Montane  29, 

31, 220, 222, 248, 261, 267, 
267–71, 268

Heath Thicket, Australian Temperate  
254

Heather
	A rctic Bell-  282
	 Bell  261, 262, 268
	 Common  69, 84, 152, 261, 262, 

268, 269, 301, 334
Heathland, Australian Montane  267
Hedgehog
	 Common  94, 206, 257, 405
	L ong-eared  192, 198, 198
	N orth African  94, 257
	N orthern White-breasted  94, 

192, 257

	S outhern White-breasted  94, 119, 
150, 257

hedgehogs  94, 98
Heliotrope, Dwarf  377
Helleborine
	 Broad-leaved  159
	R ed  159
	 White  159
Hen-and-Chicks, Rolling  301
herbicides  398
Hermit butterfly  253
Heron
	 Black-crowned Night  185, 185
	 Grey  190, 317, 327, 395
	P urple  317, 327, 329, 400
	S quacco  400
Herring Gull, European  352
High-Elevation Pine Woodland  97
High Nature Value farmland  201
Himalayan Montane Mixed Forest  158
Himalayan Pine Forest  83, 89
Himalayan Subalpine Woodland  

61, 106
Himalayan Temperate Deciduous 

Forest  145
Hippopotamus, Common  178, 206, 

209, 212
Hobby, Eurasian  75, 185, 215, 216, 

264, 264, 315, 318, 363, 373
Holly, European  134
Honey-Buzzard, European  103, 150, 

162, 162
Honeybee, Western  207
Hook-Moss, Varnished  337
Hoopoe, Eurasian  115, 203, 206, 222, 

228, 229, 358, 400, 404
Hops, Common  178
Hornbeam
	E astern  200
	E uropean  131, 136, 139, 147, 151, 

152, 165
hornbeams  167
Horse, Wild  206, 233, 263
horses  212, 227
Horsetail
	 Field  350
	 Marsh  212
House-Martin, Western  94, 358, 

403, 404

Houseleek, Mountain  301
Hoverfly, Long  207
Hungary, habitats  48–51, 50, 225, 

232, 376, 380
hunting  203
Hyaena
	S potted  209
	S triped  195, 197
hydrogen sulphide  369
hyniophytes  197
Hyrcanian Deciduous Forest  53, 144, 

147, 149, 150

Iberian Peninsula, habitats  43–45
Iberian Steppe  45, 210, 218, 224, 225, 

233–740, 234, 378, 397
Ibex, Alpine  299, 300, 303, 303, 

311, 311
Ibis
	 Glossy  190, 400
	N orthern Bald  251
Ichneumon parasitic wasp  217
insecticides  398, 399
insectivorous plants  334
invasive plants  181, 186
Ireland, habitats  30–31
Iris, Siberian  214
Ironwood, Persian  147
Italy, habitats  45–47, 220, 255
Ivy
	 Common  167, 406
	R ussian  147

Jackal, Golden  112, 119, 197, 197
Jaeger
	L ong-tailed (Long-tailed Skua)  

286, 288, 297, 387
	P arasitic (Arctic Skua)  286, 286, 

297, 385, 387
	P omarine  288, 298, 387
Jay
	E urasian  92, 93, 98, 133, 162, 166, 

168, 168
	S iberian  32, 75, 75, 81
Jerboa
	 Great  112
	S mall Five-toed  119
	 Williams’s  197
Jerusalem Thorn  92, 97
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Jird, Persian  198
Junegrass, Prairie  124
Juniper
	 Common  57, 74, 79, 84, 96, 152, 

242, 268
	E astern Prickly  167
	 Foetid  96, 97
	 Greek  96
	L arge-fruited  92
	 Mediterranean  92, 255
	 Mountain  63, 64, 65, 106, 301
	P hoenician  92, 254
	P ortuguese Prickly  92
	S avin  96
	T huriferous (Spanish)  96, 235, 

250
	 Western Prickly  97, 167, 254
junipers  63, 92, 96, 261

Kestrel
	E urasian (Common)  75, 205, 215, 

244, 363, 400–401, 401, 404
	L esser  119, 238
Key Biodiversity Areas (KBAs)  55, 

271
Kidney-Wort, Hairy  320
Kingfisher, Common  176, 317
Kite
	 Black  115, 165, 205, 238
	 Black-winged  202, 205
	R ed  205, 218
Kittiwake, Black-legged  274, 275, 

347, 347, 352, 387
Knapweed
	 Black  220
	 Greater  218
Knot, Red  371, 392, 393, 395, 395
knotweed  112
Krummholz, Subalpine see 

Subalpine Krummholz
Kura-Aras Valley  53

Labrador Tea, Marsh  57
Lady’s-Slipper  84
lakes  340, 340–41
Lakes, Dams, and Ponds 340–45  

see also European 
Freshwater Lakes, Dams, and 
Ponds

Lammergeier (Bearded Vulture)  39, 
304, 304, 312

landscape heterogeneity  398, 400, 
401

Lapwing
	N orthern  213, 269, 317, 318, 368, 

371, 378, 399, 400
	S ociable  121, 198
	 White-tailed  116, 121
Larch
	E uropean  57, 63, 64, 83, 84, 101, 

159, 161, 221, 242
	S iberian  171, 242
Lark
	 Bimaculated  126
	 Black  116, 116
	 Calandra  116, 119, 198, 206, 234, 

237, 401
	 Crested  116, 119, 198, 203, 206, 

229, 237
	D upont’s  238, 238, 251
	 Greater Short-toed  116, 206, 234, 

237
	 Horned (Shore)  286
	 Mediterranean Short-toed  373, 378
	T hekla’s  203, 206, 234, 237
	T urkestan Short-toed  116, 119
	 White-winged  116
	 Wood  221, 244, 263
Laurel
	A lexandrian  146
	 Bay  254
	 Cherry  146
Lavender, Common  64
leaf types  408
Leafhopper, Reed  328
Leatherleaf  69
Lemming, Norway  286, 288, 291,  

291
Leopard  195, 197, 209
Leopard (moth), Reed  328
Lesser Caucasus Mountains  52, 53
Lettuce
	 Blue  189
	 Wall  160
Lichen
	A rctic Saucer  273
	 Black-eye  356
	 Common Sunburst  356

	 Crinkled Snow  279
	 Curled Snow  289
	 Green Reindeer  279
	 Grey Reindeer  282, 295
	 Iceland  268, 289, 309
	 Orange Sea  356
	R eindeer  268
	S now-bed Iceland  279
	S now Foam  273
	 Whiteworm  309
	 Yellow Map  309
lichens  289, 356
	 crustose  273
	 size, dating method  309
Lilac Chaste Tree  184
Lily, May  74, 131
Lily of the Valley, European  74
Lime
	S ilver  131
	S mall-leaved  78, 131, 151, 242
limes  136
Limonium spp.  357
Lingonberry  63, 65, 74, 106, 152, 171, 

268, 282, 289, 301, 334
Linnet, Eurasian  224, 399, 401
Lion
	N orthern  119, 197, 209
	S teppe  209
Liquorice, Cultivated  357
Lithuania, Aquatic Warbler, saving  

336, 337
Little-Robin  98
Lizard
	 Bedriaga’s Rock  253
	 Caspian Green  121, 126
	 Common  246, 264, 270, 364
	D agestan  126
	E uropean Glass  121
	 Medium  126
	 Ocellated  206, 239
	S and  230, 246, 264, 364
	S nake-eyed  98, 121
	S piny-footed  206
lizards, wall  259
Locust, Caspian  147
Longspur, Lapland  286, 292, 293, 297
Loon
	A rctic (Black-throated Loon or 

Diver)  71, 295, 341
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	R ed-throated (Diver)  33, 71, 295
	 Yellow-billed (White-billed 

Diver)  295, 387
loons  390
Loosestrife, Purple  314, 315
loosestrifes  341
Lover’s Knot, True  265
Low Countries, habitats  34–36
Lowland Heath  29, 35, 38, 218, 248, 

261–66, 262, 267, 360, 363
Lugworm, Blow  395
Lungwort, Narrow-leaved  131
Luxembourg, habitats  34–36
Lynx
	E urasian  38, 104, 140, 160, 161, 

163, 246
	 Iberian  168, 204, 204, 205, 257,  

257

Macaque, Barbary  257
Madrean Encinal  165
Madwort, Desert  112
Magellanic Rainforest  144
Maghreb Broadleaf Woodland  165, 

200
Maghreb Fir and Cedar Forest  100, 

103
Maghreb Garrigue  249
Maghreb Maquis  254
Maghreb Pine Forest  89
Magpie
	E urasian  173
	 Iberian  204, 205, 205
maize  399
Mallard  317, 340, 341, 404
Mallow, Marsh  189
Mammoth, Woolly  286, 291
Manchurian Deciduous Forest  151
Mantis
	D ot-winged  193
	E astern Conehead  193
	E uropean  193
	E uropean Dwarf  206–7
	 Giant African  206, 207
	 Iberian  206
	 Mediterranean Conehead  207
	T ranscaucasian Giant  193
mantises  193, 206–7
mantle, earth  47, 99

Map butterfly  180
Maple
	 Cappadocian  146
	 Cretan  97
	 Field  131, 160, 165
	L obel’s  160
	N orway  78, 131, 152, 159, 161
	S ycamore  84, 152, 159, 161, 405
	S yrian  92
	 Velvet  147
maples  103, 136, 159, 178, 221
Maquis
	E uropean 254–60 see also 

European Maquis
	 Maghreb  254
Marbled White  217
	E sper’s  94
	S panish  240
march flies  338
Marigold, Marsh  178, 186, 212, 212, 

315, 320
Marmot
	A lpine  303, 303, 304
	 Bobak  230, 246
Marsh
	A sian Temperate  314, 325
	E uropean Shallow Freshwater  

35, 211, 314, 314–18, 325, 326, 
330, 392

	 salt see Salt Marsh
Marten
	P ine  88, 140, 140, 156, 163
	S tone  94, 163, 163, 206
Martin, Sand (Bank Swallow)  315
martins  327
Massif Central  36, 88
Masterwort, Dwarf  131
Mastic Tree  91, 92, 167, 249, 254
	 Mount Atlas  97
Meadow Brown, Oriental  193
Meadowsweet  178, 212, 315
Medic, Small  118
medicks  240
Mediterranean habitats  25, 43–44
Mediterranean Juniper and Cypress 

Forest  44, 47, 89, 96–99, 97, 
127, 255

Mediterranean Oak Forest  36, 44, 
47, 54, 89, 90, 92, 127, 128, 129, 

131, 165–70, 166, 167, 195, 200, 
239, 250, 253, 254, 255, 260

Mediterranean Pine Forest  36, 44, 
47, 54, 83, 89–95, 90, 91, 96, 99, 
170, 195, 250, 253, 260

Mediterranean Riparian Forest  36, 
45, 47, 52, 54, 55, 128, 176, 182, 
182–87, 183, 188, 193

Mediterranean Salt Marsh  370
Mediterranean Sea  354, 381, 381, 

381–82, 382, 384
Mediterranean Shrublands  19, 25, 

248–71
	E uropean Garrigue  17, 36, 43–44, 

47, 54, 123, 124, 200, 204, 248, 
249–53, 250, 251, 254, 260, 261, 
362, 407

	E uropean Maquis  17, 36, 43, 44, 
47, 54, 89, 90, 91, 92, 98, 127, 
165, 166, 170, 176, 195, 200,  
204, 248, 249, 251, 253, 254–60, 
255, 256, 261, 359, 362, 363,  
407

	L owland Heath  29, 35, 38, 218, 
248, 261–66, 262, 267, 360,  
363

	 Montane Heath and Moorland  
29, 31, 220, 222, 248, 261, 267, 
267–71, 268

Mediterranean to Caspian Pelagic 
Waters  45, 354, 381, 381, 
381–85, 386

Mediterranean to Caspian Rocky 
Coastline  48, 347, 348, 353, 
354–59, 355

megafauna, as landscape engineers  
164, 178, 206, 208–9

Merlin  75, 174, 269, 373, 396
Meseta Central  44–45
Mespilus, Snowy  159
microhabitats  398
Middle Eastern Juniper Woodland  

96
Middle Eastern Savanna  55, 116, 121, 

194, 195–99, 196, 200, 207, 218, 
241, 407

midges  285, 291
Milkwort, Common  261
Mink, European  159, 163
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Minnow
	A dour  323
	 Balkan Italic  323
	D anubian  323
	L anguedoc  323
	 Marsili’s  324
mires  295, 331, 332, 335, 336, 339
	 aapa  332
	 forested  332
	 ice-wedge polygon  295, 332
	 quaking  332
	 subtypes, water sources  331, 332
Mistletoe, European  178
Mixed Forest, Montane see 

Montane Mixed Forest
Mock Privet, Narrow-leaved  167
Mole, European  270
Mole-Rat, Greater Blind  246
Molevole, Northern  112
Mongolian Grass Steppe  233
Mongolian Shrub Desert  111, 117, 118
Mongoose, Egyptian  206
Montane Heath and Moorland  29, 

31, 220, 222, 248, 261, 267, 
267–71, 268

Montane Mixed Forest
	A pennine  160
	E uropean 158–64 see also 

European Montane Mixed 
Forest

	 Himalayan  158
Montane Pine Forest, European  29, 

40, 45, 48, 50, 51, 55, 72, 83–88, 
84, 85, 101, 158

Montane Spruce-Fir Forest
	A sian  100
	E uropean 100–105 see also 

European Montane Spruce-Fir 
Forest

	N earctic  100
Monte  117
Moor Grass, Purple  173
Moorhen, Eurasian  317, 327, 404
Moose see Elk (Moose)
mosquitoes  285, 291
Moss
	 Common Haircap  69, 173
	 Golden Fuzzy Fen  173, 282
	P incushion  152

	R ed-stemmed Feather  57
mosses  69, 152, 173, 273, 289, 295, 331
	 non-sphagnum  69
	 sphagnum  69, 262, 269, 295, 331, 

333, 334
Moth, Horse Chestnut  265
Mouflon  98, 203
Mountain Ash, European  63, 65, 74, 

78, 159, 160, 173, 406
Mountain-Avens, Eight-petal  282, 

295, 307
Mountain Streams and Rivers
	E uropean  31, 319, 319–24, 320, 

323, 340
	 Nearctic Upland  319
	N eotropical  319
Mouse, European Wood  264
mudflat(s)  393, 394, 395, 396
Mudflats
	A ustralasian  392
	N earctic Tidal  392
Mullein, Purple  227
Mullet, Sea (Flathead Grey)  396
Murre
	 Common  350, 387
	T hick-billed (Brünnich’s 

Guillemot)  350, 387
Muskox  24, 286
mussels  346
Myrmica ants  217

Nama Karoo  117, 118
Narwhal  387
Natrix grass snakes  181, 186, 329, 

346, 364, 380
Natrix natrix (Grass Snake)  181, 186, 

193, 216, 230, 329, 329, 346, 346
Natrix water snakes  329
Nearctic Alpine Tundra  299
Nearctic Boggy Tundra  294
Nearctic Boreal Bog and Fen  330
Nearctic Boreal Conifer Forest  67, 

72, 78
Nearctic Cryptic Tundra  276, 307
Nearctic Eastern Pine Savanna  89
Nearctic Foothill Oak Shrubland  165
Nearctic High-Elevation Pine 

Woodland  61, 83, 96, 106
Nearctic Mixed-Grass Prairie  233

Nearctic Montane Mixed-Conifer 
Forest  158

Nearctic Montane Spruce-Fir Forest  
100

Nearctic Open Water  340
Nearctic Pacific Chaparral  254, 261
Nearctic Pelagic Waters  381, 386
Nearctic Pinyon-Juniper Woodland  

96
Nearctic Polar Desert  307
Nearctic Ponderosa Pine Forest  89
Nearctic Reedbed Marshes  325
Nearctic Rocky Coastline  347, 354
Nearctic Rocky Tundra  282
Nearctic Sagebrush Shrubland  111, 

117
Nearctic Salt Marsh  367
Nearctic Sandy Beach and Dunes  

360
Nearctic Sedge and Grassland 

Marshes  211, 314
Nearctic Shrub Tundra  289, 291
Nearctic Subarctic Riparian 

Woodland and Boreal 
Shrubland Mosaic  171

Nearctic Tallgrass Prairie  225
Nearctic Temperate Deciduous 

Forest  129, 136
Nearctic Temperate Mixed Forest  151
Nearctic Temperate Rainforest  144
Nearctic Tidal Mudflats  392
Nearctic Upland Rivers  319
Nearctic Western Riparian 

Woodland  182
Neotropical Magellanic Bofedales  

267
Neotropical Magellanic Rainforest  

144
Neotropical Mountain Streams  319
Netherlands, the, habitats  34–36, 35
Nettle, Great Stinging  178
Newt
	A lpine  322, 323
	 Caucasian Banded  150
	D anube Crested  380
	 Great Crested  364
	 Marbled  187
	P ygmy Marbled  186
	S mooth  315
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	S outhern Crested  186
newts, crested  364
Night Heron, Black-crowned  185, 

185
Nightingale
	 Common  92, 168, 169, 185
	T hrush  179, 244, 244
Nightjar
	E urasian  85, 89, 94, 206, 263, 363
	R ed-necked  94, 94, 206, 259
Nightshade, Bittersweet  178
Noctule, Lesser  206
Nomad (Red-veined Darter)  316, 

316, 365
non-cultivated edge habitat  398
North African Temperate Cultivation  

397
North American Cropland  397
North American Pastureland and 

Rangeland  218
North American Playas  375
North American Urban and 

Suburban Environments  402
North Atlantic Current and Evlanov 

Sea (NACES) Marine Protected 
Area  390

North European Plain  37, 38
North Sea Salt Marsh, cordgrass 

grasslands  369
Nothofagus Rainforest  144
Norway, habitats  25–28, 26, 33
Nutcracker, Northern  62, 65, 66
Nuthatch
	 Corsican  86, 87
	E astern Rock  121, 126
	E urasian  86, 92, 103, 134, 168, 185, 

405
	 Krüper’s  92, 93
	 Western Rock  251, 251

Oak
	A leppo  197
	 Chestnut-leaved  147
	 Cork  44, 166, 166, 200, 204–5
	D owny  97, 166, 197, 200, 242
	E nglish  78, 129, 137, 151, 159, 242, 

405
	 Georgian  197
	 Golden  92

	 Holm  91, 166, 200, 250, 254
	 Hungarian  160
	 Kermes  91, 97, 254
	 Mirbeck’s  166
	P edunculate  151, 152, 197
	P ersian  147, 197
	P ortuguese  250, 254
	S essile  129, 144, 159, 242
	S weet Acorn  166, 200, 201, 204, 

205, 250
	T urkey  97, 144
oak(s)  65, 129–30, 146, 165, 166, 200, 

201, 221
	 recruitment, Oak Dehesa  203
Oak Beauty (moth), Great  168
Oak Dehesa  43, 45, 165, 166, 176, 195, 

198, 200–208, 201, 202, 218, 222, 
224, 233, 234, 239, 240, 255, 
397, 400

oak forests
	 Mediterranean 165–70 see also 

Mediterranean Oak Forest
	T emperate 129–35 see also 

European Temperate Oak 
Forest

Oak-Hornbeam Forests see 
European Temperate Oak 
Forest

Oak Shrubland, Nearctic Foothill  
165

Oat Grass, Downy  220
Oleander  184, 255
Olive
	R ussian  189
	 Wild  44, 92, 200, 221, 249, 254
olive groves  400
Olive Tree, Green  91, 97, 167
Orca  352, 353, 383, 387
orchards  397
Orchid
	 Bee  218
	 Bird’s-nest  159
	 Broad-leaved Marsh  214, 214
	 Burnt-tip  220
	D ark Vanilla  301
	E arly Purple  218
	 Fen  337
	 Fly  218
	 Frog  301

	 Green-winged  220
	 Heath Spotted  214
	L ady  220
	 Military  220
orchids  159, 218, 220
	 tongue  341
Oriole, Eurasian Golden  176, 179, 

179, 182, 185, 190
Osprey  395
Otter, Eurasian  318, 327, 345, 345
Ouzel, Ring  65, 107, 108, 109, 174, 

174, 269
overgrazing  71, 77, 82, 94, 116, 122, 

127, 175, 207, 217, 227, 247, 
249, 256

Owl
	 Boreal (Tengmalm’s)  65, 71, 103, 

104, 140, 154, 162
	 Cyprus Scops-Owl  94, 94, 98
	E urasian Eagle-Owl  322
	E urasian Pygmy-  65, 103, 103, 

154, 154
	E urasian Scops-Owl  89, 94, 206, 

222
	L ittle  206, 257
	N orthern Hawk  59, 60, 74, 81
	P allid Scops-Owl  121, 121
	S hort-eared  59, 71, 215, 269, 336, 

362, 363
	S nowy  286, 288
	T awny  86, 168, 405
	 Ural  139, 140
	 Western Barn  215, 336, 363
Oystercatcher, Eurasian  350, 361, 

392, 393, 395
oystercatchers  393

Painted Lady  193
palsa mound  173, 295, 332, 336
Pannonian Basin  50
pans, high-salinity, in salt marshes  

373–74
Parakeet, Rose-ringed  403, 403
parameras  234, 235, 236
Partridge
	 Grey  224, 244, 399, 401
	R ed-legged  203, 206, 257, 257
	R ock  301, 305, 305, 310
	S ee-see  55, 121
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Pasha, Two-tailed  253, 260, 260
Pea, Meadow  212
Peacock Butterfly, European  180
Pear, Oleaster-leaved  197
Pearlwort, Sea  350
peat, formation  334
peatlands  330–31, 332
	E urope’s diverse  295, 332
	 loss  336, 339
	 rewetting and rehabilitated  339
	 water sources  331
	 see also European Temperate 

Peatland
Peatmoss
	 Brown  295
	 Girgensohn’s  69
	N arrowleaf  295
	N orthern  69
	P apillose  173
	P rairie  69
Pelagic Waters
	A frican  381
	A rctic and Temperate  45, 347, 

354, 381, 382–83, 386–91
	A sian Temperate  386
	 Mediterranean to Caspian  45, 

354, 381, 381, 381–85, 386
	N earctic  381, 386
	 upwellings  387
Pelican, Dalmatian  47
Penduline-Tit, Eurasian  176, 179, 

179, 185
Peony, Fern-leaf  243
Pepperweed, Clasping  118
Periwinkle, Small  359
pesticides  398, 399, 401
Petrel
	 Bulwer’s  390
	 Fea’s (Desertas)  390, 391
	 Zino’s  390
Petrosimonia, Branched  118, 189
Phalarope
	R ed  280, 296, 390
	R ed-necked  296, 297, 378, 390
Pheasant’s Eye, Volga  124
Phoxinus minnows  323, 324
Phrygana  250
pickleweeds  235, 368, 368, 370
Pigeon, Feral  402, 402, 403, 404

Pignut, Cretan  98
pigs, black Iberian  201
Pilot Whale
	 Long-finned  383, 387
	 Short-finned  388
Pine  363
	A leppo  91, 92, 167, 254
	 Black  83, 160, 161
	 Bosnian  65, 160
	 Caucasian  65, 161
	 Corsican  86, 87
	D warf Mountain  63, 68, 101, 106, 

107, 108, 303
	 Great Basin Bristlecone  97
	 Macedonian  65, 160
	 Maritime  91, 92
	P onderosa  91
	P yrenean Mountain  64, 159
	S cots  25, 29, 57, 68, 68, 72, 78, 83, 

143, 145, 151, 152, 159, 160, 161, 
173, 242, 261, 268, 334

	S tone  91, 92
	S wiss  62, 62, 63, 63, 64, 101
	T urkish  91, 92, 197
	 Umbrella  44
pine(s)  72, 151, 160, 221
Pine Forest
	E uropean Montane 83–88 see 

also European Montane Pine 
Forest

	 Himalayan  83, 89
	 Maghreb  89
	 Mediterranean 89–95 see also 

Mediterranean Pine Forest
	N earctic Ponderosa  89
Pine Taiga, European see European 

Pine Taiga
Pine Woodland, Nearctic High-

Elevation  61, 83, 96, 106
pingos  295
Pipistrelle
	 Kuhl’s  206
	N athusius’s  206
	P ygmy  186, 206
Pipit
	 Meadow  215, 221, 221, 224, 244, 

269, 286, 297, 363, 373, 399
	R ed-throated  286, 297, 298
	R ock  286, 352

	T awny  116, 229, 238, 358
	T ree  58, 85, 221, 244
	 Water  301, 304, 304
Pistachio Tree, Wild  197
plaitmosses  152
Plane Tree
	L ondon  405
	 Oriental  184
Plantain
	 Buck’s-horn  349
	L esser Rattlesnake  152
	S ea  225, 349, 370
plantains  213, 370
plate tectonics  33, 37, 39, 45, 46, 47, 

48, 51, 99
ploughing  398
Plover
	 Black-bellied (Grey)  369, 371, 395
	 Common Ringed  280, 363, 395
	 Kentish  371, 378, 378, 395
plovers  393
Poland, habitats  37–40
	A quatic Warbler, saving  336, 337
Polar Desert, European  27, 272, 

273–75, 274, 275, 276, 277, 281, 
307

Polecat
	 Marbled  119
	S teppe  230
polygon mires  295, 332
Pond Slider  345, 346
Pontic Mountains  53, 54–55, 161
Poplar
	 Black  177, 189
	 White  177
poplars  177, 184
Porcupine
	 Crested  134, 257
	 Indian Crested  195, 197
Porpoise, Harbour  352, 384
Portugal, habitats  43–45, 200, 233
potato fields  401
Prairie
	N earctic Mixed-Grass  233
	N earctic Tallgrass  225
	S hortgrass  243
	T allgrass  225, 242
Pratincole
	 Black-winged  115, 115, 229
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	 Collared  318, 378
prehistoric Europe  27, 206, 208–9, 

212, 218, 233, 236, 255, 263, 286, 
288, 377

Primrose, Bird’s-eye  332
primroses  320
Privet, Common  178
Psammodromus, Large  206, 239
Ptarmigan
	R ock  280, 286, 287, 300, 304, 310, 

310
	 Willow  59, 70, 269
‘ptarmigan’, name meaning  310
Puffin, Atlantic  347, 350, 351, 384, 387
Purple Emperor  135
	 Freyer’s  186
	L esser  180, 186
Puszta and Pontic Steppe  42, 48, 

50, 115, 210, 218, 224, 225–32, 
226, 227, 233, 235, 241, 243, 375, 
376, 377, 379, 380, 397, 409

Pygmy-Owl, Eurasian  65, 103, 103, 
154, 154

Quail, Common  214, 401

Rabbit, European  203, 204, 206, 222, 
222, 239, 251, 257, 363

rabbits  352, 359, 364
Racer, Red-bellied  121, 198
Racerunner, Rapid  116, 121
Ragged-Robin  212
Rail, Water  317, 326
Rainforest  30
	E uropean Deciduous Rainforest  

53, 55, 128, 144–50, 145, 146, 147
	 Magellanic  144
	N earctic Temperate  144
	N eotropical Magellanic  144
	 Nothofagus  144
Raspberry, Red  79
Rat Snake
	E ast Four-lined  116
	S teppe  116
	 Urartian  121
Rattle, Yellow  224
Raven, Common (Northern)  173, 

286, 304, 312, 352
Razorbill  347, 350, 351, 387

Redpoll  65, 71, 108, 108, 174, 180, 
286, 292, 322

	L esser  108, 108
Redshank
	 Common  213, 214, 214, 269, 296, 

317, 369, 371, 377, 378, 392, 395
	S potted  75, 377, 377
Redstart
	 Black  198, 301, 305, 322, 352, 357, 

403
	 Common  71, 133, 149, 190
	 White-winged  312, 313
Redwing  71, 75, 154, 174, 174, 292
Reed, Common  178, 189, 326, 331, 

336
Reed Warbler
	 Common  314, 316, 327, 329
	 Great  327
Reedbed, European see European 

Reedbed
Reedbed Marshes, Nearctic  325
Reedling, Bearded  326, 327, 328
Reindeer (Caribou)  175, 279, 280, 

291
	 Mountain  286
	S valbard  279, 286
	 Wild Forest  286
reservoirs  341
Rewilding Europe  163, 164, 318
Rhinoceros
	 Merck’s  134, 178, 208, 212
	N arrow-nosed  206, 208, 209, 

233, 263
	 Woolly  286, 291
Rhododendron
	 Myrtle-leaf  65, 106
	P ontic  146
	 Ungern’s  146
Rhododendron spp.  300
rice/rice paddies  399–400, 401
Ringlet
	D e Prunner’s  66, 306
	E riphyle  66
	L arge  66
	L esser Mountain  306
	 Mountain  66, 306
	R ätzer’s  66
Riparian Forest
	E ast Asian  176

	E uropean Temperate 176–81 see 
also European Temperate 
Riparian Forest

	 Mediterranean 182–87 see also 
Mediterranean Riparian Forest

	 see also Riparian Woodland
Riparian Scrub, Caspian see Caspian 

Riparian Scrub
Riparian Woodland
	A sian Subarctic  171
	A ustralian Sheoak  176, 188
	E uropean Subarctic  25, 58, 61, 

106, 128, 171–75, 172, 176
	N earctic Subarctic  171
	N earctic Western  182
	 see also Riparian Forest
Robber Fly, Hornet  266, 266
Robin
	E uropean  71, 81, 86, 92, 134, 140, 

149, 161, 168, 185, 404, 404
	R ufous-tailed Scrub-  119, 198, 400
	 White-throated  54, 125, 198
Rock-Jasmine
	A lpine  301
	S wiss  301
Rock Lizard, Bedriaga’s  253
Rock-Rose, Hairy  98
Rock-Thrush
	 Blue  92, 354, 358, 358
	 Common  92
	R ufous-tailed  301, 305
Rockfinch, Pale  121, 126
Rocky Coastline
	A frican  354
	A sian  347
	E uropean Arctic and Temperate 

347–53 see also European Arctic 
and Temperate Rocky Coastline

	 Mediterranean to Caspian  48, 
347, 348, 353, 354–59, 355

	N earctic  347, 354
Rocky Shoreline, African  354
Rocky Tundra  77, 175
	A sian  282
	E uropean 282–88 see also 

European Rocky Tundra
	E uropean Nival 307–13 see also 

European Nival Rocky Tundra
	N earctic  282
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Roller, European  115, 121, 190, 198, 
222, 229, 229, 240

Romania, habitats  48–51
Rook  192, 230
Rosalia, Alpine Longhorn  143, 143
Rose
	D og  227
	 Georgian Snow  65
Rosefinch, Great  312, 313
Rosemary  92, 203
	 Wild  69, 173, 295
Roseroot  350
Ruff  27, 229, 285, 291, 294, 296, 296, 

297, 377
Runner, Steppe  246
Rush
	 Highland  289, 295
	S altmeadow  370, 376
	S oft  173, 212
rushes  213, 214, 289, 341, 368, 370
Russia, habitats  40, 42
Rustic, Heath  265
ryegasses  213, 224

Sage
	 Hydrangea  124
	 Meadow  218, 243
	N odding  243
	P urple Wood  227
	T uberous Jerusalem  227
Sagebrush, Sand  112
Sagebrush Shrubland  123
Saiga  112, 113, 227, 230
Sailer, Pallas’s  246
Sainfoin, Horned  124
Salamander
	A lpine  105, 105, 159, 163
	A sturian Fire  140
	 Caucasian  150
	 Fire  135, 136, 140, 141, 159, 163
	P yrenean Brook  159, 163
Saline Habitats  20, 120, 347–96
	A rctic and Temperate Pelagic 

Waters  45, 347, 354, 381, 
382–83, 386–91

	E uropean Arctic and Temperate 
Rocky Coastline  27, 29, 33, 45, 
280, 347–53, 348, 354, 357, 386, 
394

	E uropean Coastal Salt Marsh  29, 
35, 36, 45, 47, 217, 367, 367–74, 
375, 376, 392, 395

	E uropean Sandy Shore and Dune  
29, 33, 35, 45, 47, 348, 354, 360, 
360–66, 361, 362, 363, 368, 392, 
394

	E uropean Soda Pan and Inland 
Salt Marsh  45, 50, 225, 235, 
325, 340, 367, 370, 375, 375–80, 
376

	E uropean Tidal Flat and Estuary  
34, 348, 354, 367, 368, 392, 
392–96, 394

	 Mediterranean to Caspian Pelagic 
Waters  45, 354, 381, 381, 
381–85, 386

	 Mediterranean to Caspian Rocky 
Coastline  48, 347, 348, 353, 
354–59, 355

Salt Marsh  367, 367
	A frican  367
	A rctic  370
	A sian Coastal  367
	A tlantic Ocean and North Sea  

369
	 Baltic  370
	 Black Sea  370
	 ecosystem services  370
	E uropean Coastal 367–74 see also 

European Coastal Salt Marsh
	 Inland, and European Soda Pan 

375–80 see also European 
Soda Pan and Inland Salt 
Marsh

	 Mediterranean  370
	N earctic  367
Salt Pan, Asian  375
Salt Pans and Lakes, African  375
salt-resistant plants  367, 368
salt-tolerant dragonflies  378, 379
salt-tolerant plants  225, 235, 258, 

356, 362, 368, 368, 395
Saltbush
	A ucher’s  190
	T atarian  190
Saltcedar  112, 189
saltgrasses  377
Saltwort  363

saltworts  118
Samphire
	 Golden  350
	R ock  349, 356
sand flats  394
Sand-Spurrey, Saltmarsh  370
sand-spurries  377
Sanderling  360, 361, 361, 392, 395
Sandgrouse  235
	 Black-bellied  116, 234, 238, 399
	P in-tailed  121, 198, 238, 239, 399
Sandpiper
	 Broad-billed  378
	 Common  75, 190
	 Curlew  378, 400
	 Marsh  378
	P urple  59, 280, 296, 350
	T erek  378
	 Wood  58–59, 59, 75, 296, 377
sandpipers  369
Sandy Beach, Australian  360
Sandy Beach and Dunes, Nearctic  

360
Sandy Shore and Dune, European 

see European Sandy Shore 
and Dune

Sanicle, Wood  160
Sarmatic Mixed Forest  32, 151, 152, 

153, 155
Sarmatic Plain, habitats  31–33, 37
Savannas  19, 25, 194–209, 208
	 California Oak  195, 200, 241
	D eccan  195, 200
	E uropean Temperate Grassland 

and 218–24 see also European 
Temperate Grassland and 
Savanna

	 Middle Eastern  55, 116, 121, 194, 
195–99, 196, 200, 207, 218, 241, 
407

	N earctic Eastern Pine  89
	 Oak Dehesa  43, 45, 165, 166, 176, 

195, 198, 200–208, 201, 202, 218, 
222, 224, 233, 234, 239, 240, 
255, 397, 400

	 prehistoric Europe and  208
Sawgrass, Swamp  333
Saxaul
	 Black  112
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	 White  197
Saxifrage
	P urple  273, 279, 282, 301, 307, 350
	P ygmy  273
	T ufted  278, 279
Scabious, Devil’s-bit  214, 333
Scandes (Scandinavian) Mountains  

33
Scandinavia, habitats  31–33
Scarlet (dragonfly), Broad  232, 379
Scaup, Greater  295, 341
Scops-Owl
	 Cyprus  94, 94, 98
	E urasian  89, 94, 206, 222
	P allid  121, 121
Scoter, Common  295
Scotland, habitats  28–30, 219
scrub, Caspian Riparian  42, 53, 112, 

116, 128, 176, 182, 188–93, 189, 
190–91

Scrub-Robin, Rufous-tailed  119, 
198, 400

Scurvygrass, Scottish  350
sea cliffs  349, 355, 356
Sea-Lavender
	 Common  369
	 Meyer’s  189
sea-lavenders  235, 356–57, 368, 370
sea lettuce  395
Sea-Purslane  368
Sea Slater, Italian  359
Sea-Spurrey, Rock  350
Seablite, Shrubby  237
Seal
	 Bearded  387
	 Caspian  359, 359, 363, 385
	 Grey  352, 363, 364
	 Harbour  352, 363
	 Harp  387
	 Mediterranean Monk  359, 363, 

383
	R ibbon  387
	R inged  363
	 Walrus  387
seals  274, 279, 280, 359, 363
Sedge
	 Beaked  333
	 Bigelow’s  282
	 Brown  212, 315

	 Curvy  307
	 Flea  337
	 Globular  173
	 Grass-like (Carnation)  262
	 Greater Pond  315
	L esser Tussock  295, 333
	 Mud  295
	N ard  282
	R ock  282
	S hort-leaved  282
	S lender Tufted-  315
	S mooth-stalked  173
	S oft-leaved  159
	S piked  147
	T ufted-  333
	 White  159
	 Woolly-fruited  295
sedges  171, 214, 295, 315, 320, 331, 

333
Seepweed
	 Herbaceous  370
	P annonian  377
Serin
	E uropean  98, 167, 168, 204, 257
	 Fire-fronted  52, 65
Service-Tree  131
Shag, European  352, 352, 357, 358
Shallow Freshwater Marsh see 

European Shallow Freshwater 
Marsh

Shearwater
	 Balearic  356, 357, 384, 388
	 Barolo  390
	 Cory’s  388, 389
	 Great  387, 390
	 Manx  352, 387, 388
	S copoli’s  354, 357, 384, 384, 388
	S ooty  387, 390
	 Yelkouan  357, 358, 384, 385
sheep  116, 203, 212, 234, 301
	 Hortobágy Racka  227
Shelduck, Common  395
Shikra  149, 149
Short-toed Lark
	 Greater  116, 206, 234, 237
	 Mediterranean  373, 378
	T urkestan  116, 119
Shortgrass Prairie  243
Shoveler, Northern  295, 317, 404

Shrew
	E urasian Pygmy  270, 270
	E urasian Water  327
	P ygmy White-toothed  186
Shrike
	 Great Grey  190
	 Iberian Grey  203, 206, 240
	L esser Grey  116, 119, 190, 198, 229, 

244, 244
	L ong-tailed  198
	 Masked  98, 99, 198, 251
	R ed-backed  190, 215, 218, 221, 

224, 244
	 Woodchat  204, 206, 222, 259, 259
Shrubby Tundra  57, 77, 82, 171, 175
	A sian  289
	E uropean 289–93 see also 

European Shrubby Tundra
	N earctic  289, 291
Shrubland
	 Chenopod  111, 112, 117, 118, 123
	 Mediterranean 249–71 see also 

Mediterranean Shrublands
	N earctic Foothill Oak  165
	N earctic Sagebrush  111, 117
	N earctic Subarctic Riparian 

Woodland and Boreal 
Shrubland Mosaic  171

	S agebrush  123
Siberian Larch Taiga  74
Sierra Nevada  43, 45
Siskin, Eurasian  71, 81, 98, 103, 

162, 180
Skimmer
	 Black-tailed  193, 314, 316
	 Four-spotted  328–29
	 Keeled  193
	 White-tailed  378, 379
Skipper, Carline  306
skippers  223
Skua
	A rctic (Parasitic Jaeger)  286, 286, 

297, 385, 387
	 Great  297, 387
	L ong-tailed (Long-tailed Jaeger)  

286, 288, 297, 387
	P omarine  288, 298, 387
skuas  352, 390
Skullcap, Yellow-flowered  124
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Skylark, Eurasian  116, 221, 229, 236, 
244, 263–64, 269, 363, 373, 399, 
400, 401

‘skylark patches’, land  401
Slovakia, habitats  48–51
Slowworm
	 Common  264–65, 270, 364
	E astern  246
Smew  295
Smotherweed
	 Fivehorn  190
	S edem-like  190
Snake
	 Barred Grass  181, 186, 216, 264
	 Caspian Whip  116
	 Cyprus Whip  98
	D ahl’s Whip  126
	E ast Four-lined Rat  116
	E astern Montpellier  116
	 Grass (Natrix natrix)  181, 186, 193, 

216, 230, 329, 329, 346, 346
	 Green Whip  253, 259
	 Horseshoe Whip  206
	 Iberian False Smooth  206
	 Iberian Grass  186, 186, 186–87, 216
	L adder  204, 206, 259
	L arge Whip  98
	S mooth  246, 264, 264
	S potted Whip  121, 126, 198
	S teppe Rat  116
	T essellated Water  186, 193, 193
	 Urartian Rat  121
	 Viperine  186, 259, 329
	 Western Montpellier  206, 239, 

259
	 Worm  206
Snake-Eagle, Short-toed  92, 126, 

198, 205, 259
Snipe  335, 336
	 Common  213, 214, 269, 317, 335, 

337, 369, 369
	 Great  214, 336, 337
	 Jack  69, 335, 337, 400
Snow Vole
	E uropean  304, 310
	R obert’s  310
Snowbell, Dwarf  320
Snowcock
	 Caspian  310, 310

	 Caucasian  52, 310
Snowfinch, White-winged  300, 

304–5, 310, 310
Soda Pan, formation  376–77
Soda Pan and Inland Salt Marsh see 

European Soda Pan and Inland 
Salt Marsh

soil groups and habitats  406–8
Sorrel
	A lpine  350
	E uropean Wood  101
Spadefoot
	 Common  380
	P allas’s  193
Spain, habitats  43–45, 200, 233, 256
Sparrow
	D ead Sea  121
	E urasian Tree  401, 406
	 House  404
	R ock  126, 238
	S panish  238, 401
	 Yellow-throated  121
Sparrowhawk
	E urasian  92, 140, 168, 168, 185, 

192, 404
	L evant  150, 185, 192, 192
Speedwell, Prostrate  227
Sphagnum, Russow’s  173
sphagnum mosses  69, 262, 269, 295, 

331, 333, 334
Spider, Fen Raft  339, 339
Spike Koeleria, Hairy  124
Spleenwort, Sea  349
Spoonbill, Eurasian  327
Spotted Woodpecker
	 Great  71, 81, 86, 92, 103, 162, 244, 

405
	L esser  168, 173, 173, 179, 204
	 Middle  132, 133, 149, 154
Spreadwing
	 Common  216, 216, 324
	D ark  232
spreadwings  316, 335, 379
Springtails  274
Spruce
	N orway  57, 64, 68, 72, 78, 83, 84, 

101, 137, 151, 152, 159, 160, 161, 
173, 268

	 Oriental  146, 161

spruce(s)  72, 92, 151
Spruce-Fir Forest
	A sian Montane  100
	E uropean Montane 100–105 

see also European Montane 
Spruce-Fir Forest

	N earctic Montane  100
Spruce-Fir Taiga 78–82 see also 

European Spruce-Fir Taiga
Spurge
	P ortland  350
	S ea  363
Squirrel
	 Calabrian Black  88
	 Caucasian  150, 150
	E astern Grey  406
	E urasian Red  75, 88, 94, 140, 163, 

246, 405–6, 406
	E uropean Ground  230, 231
	L ittle Ground  112
	S iberian Flying  81, 82
	S peckled Ground  246
Starflower, Arctic  69, 79
Starling
	E uropean  403
	R osy (Rose-coloured)  41, 115, 

126, 229, 359
Statice
	 Grand  370
	S iberian  225
Steppe
	A sian Flower  225
	A sian Forest  241, 242
	 Caucasian Montane Desert  53, 

55, 110, 123, 123–27, 124, 195, 198
	D warf Shrub  233, 234, 235
	E uropean Forest Steppe  42, 77, 

82, 129, 210, 241–48, 242, 243, 
407

	 flower  242
	 Grassy  233, 234
	 Iberian  45, 210, 218, 224, 225, 

233–740, 234, 378, 397
	 Mongolian Grass  233
	P uszte see Puszta and Pontic 

Steppe
	 see also Grasslands and Steppes
Steppe Runner  116
Stickseed, Margined  118
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Stilt, Black-winged  371, 372, 378
Stint, Temminck’s  296
Stoat, Eurasian  264, 269
Stone-Curlew, Eurasian (Eurasian 

Thick-knee)  198, 204, 206, 
222, 238

Stonechat
	E uropean  215, 224, 229, 234, 244, 

263, 363
	S iberian  116, 244
Stork
	 Black  168, 181
	 White  238
Storksbill, Hoefft’s  118
Storm-Petrel
	E uropean  352, 357, 384, 387, 390
	L each’s  352, 387
	 Monteiro’s  390, 390
	 Wilson’s  390
Stranglewort  357
Strawberry, Barren  131
Strawberry Tree  44, 167, 200, 249, 

254, 260
	 Greek  92
	L ibyan  249
stubble fields  399
Sturgeon, Beluga  346
Subalpine Eucalypt Woodland  61, 

106
Subalpine Krummholz  36, 46, 48, 50, 

61, 63, 64, 97, 101, 103, 106–9, 
107, 301, 303, 308

Subalpine Timberline Woodland  36, 
45, 46, 50, 52, 57, 61–66, 62, 101, 
106, 159, 267, 268, 299, 300, 305

Subarctic Riparian Woodland  288, 
289

	A sian  171
	E uropean  25, 58, 61, 106, 128, 

171–75, 172, 176
	N earctic  171
Succulent Puna  111, 117, 123
Sumac, Tanner’s  97
Sundew  334
	 Oblong-leaved  335
	R ound-leaved  69
sunflower fields  399
Svalbard, Norway  26, 27, 274, 275, 

279, 281, 286, 295, 351, 370

Swallow
	 Bank (Sand Martins)  315
	 Barn  94, 221, 221, 315
	E uropean Red-rumped  206
	R ed-rumped  94
swallows  327
Swallowtail, Old World  193, 314, 316
Swan
	 Mute  404
	 Whooper  71, 71, 341
swans  213
Sweden  33
Swift
	A lpine  94, 206, 354, 358
	 Common  94, 98, 206, 315, 358, 

403
	L ittle  121
	P allid  94, 98, 206, 354, 358, 403
Switzerland, habitats  39–40
Sycamore  131

Taiga
	A sian Tundra  57
	E uropean Pine 72–77 see also 

European Pine Taiga
	E uropean Spruce-Fir 78–82 see 

also European Spruce-Fir Taiga
	E uropean Tundra  25, 57–60, 58, 

59, 77, 82, 171
	S iberian Larch  74
	 subarctic  32
	T undra  288, 291, 292
Tallgrass Prairie  242
Tamarisk  112, 183
	 Graceful  189
	T uranian  112, 189
tamarisks  183, 184, 189, 190, 370
Tanner’s Sumac  97
tansy  112
Tarantula, Steppe  379
Taurus Mountains  53
Tea, Marsh Labrador  69, 171, 282
Teal, Green-winged  317, 318, 340, 

369, 373
Temperate Broadleaf Woodlands 

(Europe)  19, 25, 29, 128–93
	 Caspian Riparian Scrub  42, 53, 

112, 116, 128, 176, 182, 188–93, 
189, 190–91

	E uropean Beech Forest  17, 29, 32, 
35, 36, 38, 39, 45, 46, 48, 50, 51, 
101, 128, 129, 131, 133, 135, 136–43, 
137, 138, 144, 150, 151, 158, 160, 
161, 163, 170, 176, 208, 408

	E uropean Deciduous Rainforest  
53, 55, 128, 144–50, 145, 146, 147

	E uropean Montane Mixed Forest  
36, 39, 40, 45, 46, 48, 51, 83, 
101, 128, 136, 138, 151, 152, 
158–64, 159, 160, 319, 319, 321

	E uropean Subarctic Riparian 
Woodland  25, 58, 61, 106, 128, 
171–75, 172, 176

	E uropean Temperate Mixed 
Forest  17, 32, 33, 38, 42, 68, 77, 
80, 82, 128, 136, 143, 144, 151–57, 
152, 152, 153, 241

	E uropean Temperate Oak Forest  
29, 31, 32, 33, 35, 36, 38, 39, 42, 
44, 45, 46, 48, 50, 51, 79, 82, 
128, 129–35, 130, 131, 136, 143, 
144, 150, 151, 152, 158, 159, 160, 
161, 165, 170, 176, 241, 298, 409

	E uropean Temperate Riparian 
Forest  29, 32, 33, 35, 38, 39, 42, 
46, 50, 68, 71, 101, 128, 171, 175, 
176–81, 177, 182, 184, 319, 319, 
321, 322, 325, 326, 402, 404, 408

	 Mediterranean Oak Forest  36, 
44, 47, 54, 89, 90, 92, 127, 128, 
129, 131, 165–70, 166, 167, 195, 
200, 239, 250, 253, 254, 255, 260

	 Mediterranean Riparian Forest  
36, 45, 47, 52, 54, 55, 128, 176, 
182, 182–87, 183, 188, 193

Temperate Deciduous Forest
	 Himalayan  145
	N earctic  129, 136
Temperate Grassland and Savanna 

see European Temperate 
Grassland and Savanna

Temperate Mixed Forest
	E uropean 151–157 see also 

European Temperate Mixed 
Forest

	N earctic  151
Temperate Oak Forest see European 

Temperate Oak Forest
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Temperate Peatland, European see 
European Temperate Peatland

Temperate Rainforest
	E uropean Deciduous  53, 55, 128, 

144–50, 145, 146, 147
	N earctic  144
Temperate Riparian Forest see 

European Temperate Riparian 
Forest

Terebinth  167
Tern
	A rctic  286, 387
	 Black  318, 340
	 Common  341, 371
	E legant  371, 371
	 Gull-billed  371, 400
	 Marsh  341, 378
	S andwich  371, 371
	 Whiskered  318, 318, 378, 400
	 White-winged  318, 378, 379
terns  393
Thick-knee, Eurasian (Eurasian Stone-

Curlew)  198, 204, 206, 222, 238
Thistle, Prickly Russian  112
thistles  112
Thread-Moss, Nodding  295
Thrift
	A lpine  84
	S ea  347, 349, 353, 357
Thrush
	 Mistle  81, 92, 104, 174
	S ong  65, 81, 86, 104, 134, 140, 259
Thyme, Large  218
Tidal Flat
	A sian Temperate  392
	E uropean Tidal Flat and Estuary  

34, 348, 354, 367, 368, 392, 
392–96, 394

tidal ranges  360–61, 394
Tiger, Caspian  119, 150, 192, 197
Tit
	A zure  33, 180
	 Blue  134
	 Caspian  149, 149
	 Coal  92, 98, 103, 104, 104, 154, 161, 

161
	 Crested  29, 86, 100, 103, 161, 204–5
	E urasian Blue  71, 86, 168, 185, 

404, 406

	E urasian Penduline  176
	 Great  71, 86, 92, 98, 103, 134, 168, 

185, 406
	L ong-tailed  134, 168
	 Marsh  71, 134, 179
	S iberian (Grey-headed 

Chickadee)  75, 81
	S ombre  257
	 Willow  65, 65
tits  404
Toad
	 Caucasian  150
	E uropean  216, 322, 329
	E uropean Fire-bellied  229, 329, 

379–80, 380
	 Green  193
	N atterjack  364, 365
	 Yellow-bellied  315
Toadflax, Bieberstein’s  227
Toadhead Agama
	 Central Asian  116
	S ecret  116
Tor-Grass  147, 220
Tormentil  220, 268
Tortoise
	A fghan  116
	 Greek  121, 199, 253, 259
	 Hermann’s  253, 259, 259
	 Marginated  253, 259
Tortoiseshell
	 Compton  180, 246
	L arge  180, 246, 247
	S carce  180, 246
	S mall  180
Transylvanian Plateau  50–51
tree canopy leaf types  408
Tree Sparrow, Eurasian  401, 406
Treecreeper
	E urasian  71, 81, 322
	S hort-toed  92, 149, 154, 165, 168, 

179, 205, 322
Troodos Ophiolite, Cyprus  99
Trout
	 Brook  324
	 Brown  324
	R ainbow  324
truffles  205
tubenoses  350, 352, 357
Tufted-Sedge  333

	S lender  315
Tulip, Two-flowered  112, 118
Tuna, Yellowfin  386
Tundra Taiga see European Tundra 

Taiga
Tundras  17, 19, 25, 272–312
	A lpine  see Alpine Tundra
	A rctic  299, 332
	A sian Alpine  299
	A sian Boggy  294
	A sian Cryptic  276
	A sian Rocky  282
	A sian Shrubby  289
	A ustralian Alpine  299
	 Boggy  68, 77, 82
	E uropean Alpine  29, 31, 33, 36, 

40, 45, 46, 48, 50, 52, 61, 101, 
106, 143, 272, 289, 299–306, 300, 
301, 303, 307, 308, 319, 320, 321

	E uropean Boggy  27, 58, 68, 77, 
82, 272, 282, 288, 294, 294–98, 
300, 330, 332

	E uropean Cryptic  27, 272, 274, 
275, 276, 276–81, 277, 282, 284, 
285, 288, 289, 307

	E uropean Nival Rocky  36, 40, 45, 
46, 52, 272, 276, 281, 282, 299, 
300, 306, 307–12, 308, 309, 310, 
320

	E uropean Polar Desert  27, 272, 
273–75, 274, 275, 276, 277, 281

	E uropean Rocky  27, 60, 272, 275, 
276, 278, 280, 281, 282–88, 283, 
284, 289, 291, 292, 294, 295, 298, 
299, 307, 407

	E uropean Shrubby  27, 29, 60, 272, 
278, 281, 282, 288, 289–93, 290, 
298, 299

	N earctic Alpine  294
	N earctic Boggy  294
	N earctic Cryptic  276, 307
	N earctic Rocky  282
	N earctic Shrub  289, 291
Tur
	E ast Caucasian  303
	 West Caucasian  303
Turanian Dune Desert  111, 112, 197
Türkiye, habitats  53–55, 123, 195, 

196, 197
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Turnstone, Ruddy  350, 357, 361
Turtle, European Pond  345, 345, 380
Turtle-Dove, European  184, 185
Tussock-Sedge, Greater  178
Twinflower  69
Twite  174, 222, 268, 269, 373

Ukraine, to the Urals, habitats  
40–42

Underwing, Beautiful Yellow  265
United Kingdom and Ireland, 

habitats  28–31, 29
Ural Mountains  31, 37, 40–42
Urban Areas, Australian  402
Urban Environments, European  35, 

39, 46, 209, 402, 402–6

Vervain, Procumbent  377
vetch, milk  112
Vetch, Common  202
Violet, Hairy  218
Viper
	A lburzi  126
	A sp  259
	 Caucasus Blunt-nosed  126, 198
	 Caucasus Subalpine  66
	L evantine  98, 121
	L otiev’s  126
	N ikolsky’s  246
	S teppe  126, 230, 246
	T ranscaucasian Long-nosed  126
	 Wagner’s  126
Viper’s-Bugloss  363
Virginia Creeper  181
volcanic activity  36, 51, 52, 53
Vole
	 Bank  264
	 Common  404
	E ast European  279
	E uropean Snow  304, 310
	E uropean Water  327
	 Field  264
	R obert’s Snow  310
	S ocial  112
	T undra  286, 288, 291
voles  362
Vulture
	 Bearded (Lammergeier)  39, 304, 

304, 312

	 Cinereous  115, 119, 198, 206, 206, 
240

	E gyptian  198, 206, 238, 239
vultures  259

Wadden Sea  396
Wagtail
	 Citrine  215, 215
	 Grey  320, 321
	 Western Yellow  213, 215, 215, 297, 

336, 400, 401
	 White  215
Wales, habitats  30–31
Wallcreeper  312, 322, 323, 403
Wallum and Ausbos  249, 250, 261
Walrus  274, 280, 280
Warbler
	A quatic  229, 333, 334, 336–37, 

337
	A rctic  292
	 Booted  115, 115–16, 192, 244
	 Cetti’s  327
	 Common Grasshopper  314, 316, 

316
	 Common Reed  314, 316, 327, 329
	 Cyprus  98, 98, 257
	D artford  204, 206, 234, 258, 263, 

263, 363
	E astern Bonelli’s  92, 168
	E astern Olivaceous  190
	E astern Orphean  168
	 Great Reed  327
	 Green  148, 149
	 Greenish  154, 155
	 Icterine  179, 179
	 Marmora’s  258, 258
	 Marsh  192, 316
	 Melodious  182, 185, 185
	 Menetries’s  115, 121, 190, 191
	 Moustached  327, 327, 329
	 Olive-tree  400
	 Paddyfield  190, 327
	R iver  180, 180
	R üppell’s  98, 98
	S ardinian  98, 204, 206, 234, 258
	S avi’s  327
	S edge  314, 316, 327, 329
	S pectacled  234, 251, 258, 258, 

373

	S ykes’s  115, 116, 192, 192
	T ristram’s  258
	 Upcher’s  126, 190, 198
	 Western Bonelli’s  85, 85, 92, 168
	 Western Orphean  168, 204, 206, 

258
	 Western Subalpine  204, 206, 234, 

258
	 Willow  71, 75, 174, 174, 292
	 Wood  133, 140, 404
Wash, The (England)  396
Wasp
	 Mammoth Scoliid  170
	R ed-belted Sand  366
Water Buffalo, European  164, 178, 

209
Water Lily
	E uropean White  341
	 Yellow  341
Water Snake, Tessellated  186, 

193, 193
water snakes  329
Water Vole, European  327
Watermelon Snow (blood snow)  

309, 309
waterworts  341
Waxwing, Bohemian  71, 81, 131, 174
Wayfaring Tree  178
Weasel, Least  269
Western Palaearctic  19
Wet Grassland see European Wet 

Grassland
Wetland
	A ustralasian Temperate  325
	A ustralian Temperate  314
Whale
	 Beluga  387
	 Blue  391
	 Bowhead  387
	 Bryde’s  388
	 Common Minke  387, 391
	 Cuvier’s Beaked  383, 388
	 Fin  383, 386, 387
	 Humpback  386, 387, 391
	 Long-finned Pilot  383, 387
	N orth Atlantic Right  387
	S ei  388, 388, 388–89
	 Short-finned Pilot  388
	S perm  383, 383, 387
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wheat  399
Wheatear
	 Black  238, 251
	 Cyprus  98, 257
	E astern Black-eared  125, 198
	 Finsch’s  126, 198, 198
	 Isabelline  116, 119, 125
	N orthern  116, 125, 269, 280, 286, 

300, 301, 305, 352
	P ersian  126
	P ied  116, 125
	 Western Black-eared  238, 251, 252
wheatears  358
Wheatgrass
	 Clustered  112
	 Oriental False  112
Whimbrel  292, 292, 294, 296
Whinchat  116, 215, 224, 244, 263, 

269, 400
Whip Snake
	 Caspian  116
	 Cyprus  98
	D ahl’s  126
	 Green  253, 259
	 Horseshoe  206
	L arge  98
	S potted  121, 126, 198
White (butterfly)
	E astern Bath  193
	 Iberian  240
	 Marbled see Marbled White
	 Western  240
White Admiral, Eurasian  135
White Underwing, Broad-bordered  

306
Whitebeam  84
Whiteface, Small  324, 338, 339
Whitethroat
	 Greater  198
	L esser  107, 108, 192, 322
Whitlow-Grass, Few-flowered  273
Wigeon, Eurasian  71, 213, 318, 369, 

373
Wild Grape, European  185
Wildcat
	A frican  112, 197
	E uropean  134, 140, 156, 168, 206
Willow
	A rctic  282

	 Crack  177
	 Creeping  363
	D owny  57
	E ared  173
	 Goat  74, 78, 177, 189
	 Grey  74, 173, 189
	L east  57, 171, 289, 295
	T ea-leaved  74, 171, 289
	 White  177, 184, 189
willows  32, 177, 336
	 dwarf  301
windmills  34, 35
Wolf
	 Grey  66, 75, 77, 81, 104, 108, 112, 

119, 134, 156, 157, 161, 163, 246, 
291, 303

	 Italian  159
Wolverine  33, 60, 75, 81
Wood Fern, Spreading  173
wood ferns  79
Wood-Pigeon, Common  89
Wood-Rush, Arctic  273
Wood Sorrel, European  101
wood sorrels  79
Woodcock, Eurasian  69, 103, 151, 

154, 154
Woodland
	A frotropical Montane Dry Mixed  

61, 106
	A sian Subarctic Riparian  171
	A ustralian Sheoak Riparian  176, 

188
	 conifer see Conifer Forests
	E uropean Coniferous Peat  25, 33, 

67, 67, 67–71, 68, 72, 78, 79, 171, 
173, 174, 332

	E uropean Subarctic Riparian  25, 
58, 61, 106, 128, 171–75, 172, 176

	E uropean Temperate Broadleaf 
see Temperate Broadleaf 
Woodlands

	 Gusu  195
	 High-Elevation Pine Woodland 

(North America)  97
	 Himalayan Subalpine  61, 106
	 Maghreb Broadleaf  165, 200
	 Middle Eastern Juniper  96
	N earctic High-Elevation Pine  61, 

83, 96, 106

	N earctic Pinyon-Juniper  96
	N earctic Western Riparian  182
	R iparian see Riparian Woodland
	S ubalpine Eucalypt  61, 106
	S ubalpine Timberline  36, 45, 46, 

50, 52, 57, 61–66, 62, 101, 106, 
159, 267, 268, 299, 300, 305

	S ubarctic Riparian see Subarctic 
Riparian Woodland

	T emperate Broadleaf (European) 
see Temperate Broadleaf 
Woodlands

	 see also Forest
Woodpecker
	 Black  75, 103, 140, 162, 162, 244
	E urasian Green  85, 162, 221
	E urasian Three-toed  65, 75, 81, 85, 

102, 103, 104, 105, 154, 159, 162
	 Great Spotted  71, 81, 86, 92, 103, 

162, 244, 405
	 Grey-headed  85, 86, 149, 162, 244
	L esser Spotted  168, 173, 173, 179, 

204
	 Middle Spotted  132, 133, 149, 154
	S yrian  244
	 White-backed  133, 136, 139, 139, 

154, 159, 162
woodpeckers  139–40, 186
Woodruff, Sweet  131, 136, 160
Woodrush, Southern  147
Worm Lizard
	 Central Iberian  206
	S outhwest Iberian  206
Wormseed, Levant  111
Wormwood
	 Field  111
	 Fragrant  111, 118
	S aline  189, 225, 357
	S hovista  118
wormwoods  117, 118, 370
Wren, Eurasian  71, 86, 161, 161, 322, 

404
Wryneck, Eurasian  44, 205

Yellow, Mountain Clouded  306
Yellowhammer  215, 221, 221, 244, 

399, 400, 401
Yew, Common  134, 159, 261
Yorkshire Fog   220


