
FIGURE 1 Map of Britain and Ireland showing the main islands men-

tioned in the text.
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Britain and Ireland are a pair of archipelagoes of which 

the island of Britain, which comprises most of England, 

Scotland and Wales, is the largest (Fig. ). The next largest 

island is Ireland, comprising Northern Ireland, which is 

part of the United Kingdom (UK), and the Irish Repub-

lic. The islands range from °′ N in the north (Muckle 

Flugga, Shetland Islands) to °′ N (Pednathise Head, 

Isles of Scilly) in the south, and from °′ W in the 

west (Tearaght Island, Kerry, Ireland) to °′ E in 

the east (Lowestoft, Suffolk, England). The total area of the 

UK is about , km (England, about , km; 

Scotland, , km; Wales, , km; and Northern 

Ireland, , km). The Irish Republic is about 

, km. The islands are well known for a long and 

complex political history, which is replicated by an equally 

complicated geological history. For example, in the con-

text of islands, more than  smaller islands ring the 

two largest, including the Isle of Man, the Hebrides, the 

Orkneys, and many others. Given the diversity and com-

plexity of the islands, the following review is necessarily 

cursory. The interested reader left wanting more about 

the biology and geology of Britain and Ireland should 

refer to the Further Reading at the end of this account.

CLIMATE AND TOPOGRAPHY

The islands vary from low-lying in eastern England 

to mountainous in many parts of Wales, Scotland, 

and  Ireland. Important mountain chains include 

the Pennines, which form a ridge down northern 

England; the Cambrian Mountains, which stretch 

across Wales (Snowdon in the northwest rises to 

, m); the Sperrin, Antrim, and Mourne Moun-

tains in Northern Ireland; a number of peaks such 

as Errigal in Donegal, Croagh Patrick in Mayo, and 

the Twelve Bens in Galway, in the Irish Republic; 

and several ranges in Scotland, the highest being the 

Grampian range with Ben Nevis (, m, the highest 

point in the islands).

The climate is mild, cool-temperate, and oceanic, 

warmer than one might expect given the latitude, 

largely as a result of the Gulf Stream, which warms the 

air currents across the Atlantic and makes the rainfall 

unpredictable.
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QUATERNARY HISTORY

The ancient geologic history of Great Britain and Ireland 

is closely related to that of eastern North America and is 

covered elsewhere in the volume. Since its separation from 

North America, one of the key geological periods affecting 

the biology of the region was the Quaternary. This period 

was dominated by a series of recent ice ages, resulting in 

U-shaped valleys in highland areas carved by glaciers, and 

yielding fertile, stony soils in southern Britain.

Britain has been occupied by humans intermittently 

for at least , years. During that time sea levels have 

dropped and returned to near-current levels, repeatedly 

linking the country to continental Europe. The richest 

Paleolithic record is found during the fi rst Hoxnian Inter-

glacial, about , years ago (Fig. ). The subsequent 

period, the Lower–Middle Paleolithic transition about 

,–, years ago, marked the fi rst appearance 

of the new Levallois fl int knapping technique. The popu-

lation collapsed during the Middle Paleolithic, between 

, and , years ago. Humans recolonized 

Britain before the height of the most recent glacial of 

,–, years ago. During the late Devensian, the 

period of maximum ice advance, polar desert conditions 

likely precluded human habitation. Recolonization again 

occurred after the last glacial maximum, between , 

and , years ago.

Before the end of the Devensian, the islands of  Britain 

and Ireland were all part of continental Europe. The 

North Sea and almost all of those islands were covered 

with ice. The sea level was about  m lower than it is 

today, and much of the English Channel consisted of 

low-lying tundra. The Thames, Seine, and Rhine joined 

and fl owed along the (above sea level) English Channel 

as a wide, slow river, eventually reaching the Atlantic 

Ocean. Ice sheets (about , m thick) covered north-

ern Britain, Ireland, and much of the Continent and 

blocked the North Sea, creating a giant lake, which 

overfl owed, cutting deeper valleys through the “land 

bridge.” Scandinavian and British ice caps subsequently 

merged during the glacial maximum and impounded a 

large lake fed by the Rhine. In the end the water poured 

out through the lowest gap in the hills, with the deep-

ening valleys becoming the Straits of Dover after the Ice 

Age. As the climate warmed , years ago, the rivers 

again fl owed out to the North Sea (Fig. ). Early humans 

and animals returned to northern France and crossed to 

 England over the still-emergent English  Channel. New 

forests and grasslands covered the lowland, and humans 

were attracted to the abundant game.

A key factor in shaping biodiversity in Britain was the 

transition from hunting to husbandry and the spread of 

economic and cultural elements associated with Neolithic 

farming across Europe between the seventh and fourth 

millennia BC, with associated management of woodlands. 

Although practices differed in England, as compared to 

FIGURE 2 A reconstruction of the paleogeography of northwest 

Europe during the early Middle Pleistocene. These sites provide a 

record of intermittent early human occupation of ~300,000 years 

duration. Human remains are known from Mauer and Boxgrove. M = 

Miesenheim I, W = Westbury-sub-Mendip, WR = West  Runton, WW = 

Waverley Wood. Recent reports from fl int artifacts at  Pakefi eld 

(Suffolk), from an interglacial sequence provide the earliest 

(–700,000 years old) evidence for human presence north of the Alps. 

From Parfi tt et al. (2005), reprinted by permission from Macmillan 

Publishers Ltd.
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FIGURE 3 Late Pleistocene in Britain: Atmospheric CO2 (ppm) and 

glacial cycles (650,000 years ago–present). Glacial periods affecting 

the UK during the Quaternary. Data from Petit et al. (1999); Raynaud 

et al. (2000); Thompson (2000).

 B R I TA I N  A N D  I R E L A N D  117

Gillespie08_B.indd 117Gillespie08_B.indd   117 4/13/09 2:50:49 PM4/13/09   2:50:49 PM



Scotland, Ireland, and Wales, overall woodland cover 

in the British Isles declined from an estimated % in 

 BC to % in  AD and to only % in the 

early twentieth century, based on data from the Forestry 

Commission/Countryside Commission (); however, 

recent years show increased cover (currently close to %). 

Given the long history of fragmentation, any species with 

large area requirements would have been lost long ago, 

with the remaining species adapted to the fragmented 

landscape. Initiatives now under way will recreate wood-

land networks and combat ecological isolation without 

the need for large-scale expansion of woodland.

Early and middle Holocene events dramatically 

 infl uenced the landscape and vegetation of today. Even 

more recent events, many part of written history, under-

score that ecosystem changes have been dictated by 

human land use. There remain no true “natural areas.” 

For example, the late eighteenth century heralded major 

changes in the Scottish Highlands economy with the 

creation of extensive sheep farms, setting aside land for 

recreation. As people left the Highlands (the “Highland 

Clearances”), sheep, and deer and capercaillie (extinct in 

Scotland since , subsequently reintroduced), man-

aged for game species, created apparent “natural wood-

lands” and “native species” that are actually replacements 

or reintroductions, often from different parts of Britain 

or Europe. The biota of Ireland also refl ects a history of

“natural” reintroduction after the last Ice Age, coupled with 

a long history of human infl uence. It appears that much 

of the biota reached Ireland by means of land bridges. 

A biogeographic mystery is the existence of “Lusitanian” 

species—species that appear to have reached Ireland 

directly from the region of Lusitania (northwest Iberia), the 

best-known examples being the natterjack toads (Ireland’s 

only toad species), the Kerry slug (Geomalacus maculosus), 
and the strawberry tree Arbutus unedo (Ericaceae).

CURRENT IMPACTS

Current human impacts in Britain and Ireland appear 

deceptively muted. A recent study by Jeremy Thomas 

and colleagues has suggested that this may be because 

() major removal of primary vegetation occurred ear-

lier; () climate warming, to date, has enhanced the net 

capacity of British ecosystems to support certain spe-

cies; () exotics have not colonized British ecosystems 

with the frequency and damaging impacts found in 

many communities elsewhere; and () targeted con-

servation measures, including regulation of collecting 

and hunting, have reversed the former declines of sev-

eral species. Despite these ameliorating effects, a recent 

survey showed that % of native plant species have 

decreased in Britain over the past  years, and % 

of native bird species and % of butterfl y species have 

decreased over the last ∼ years. In , in response to 

the Rio Convention, the UK Biodiversity Action Plan 

was established to deal with biodiversity conservation. 

The unit is charged with describing the UK’s biologi-

cal resources and planning for the protection of these 

resources. These tasks are well under way (see http://

www.ukbap.org.uk/).

FLORA

Repeated glaciation and recolonization has led to a 

depauperate fl ora, though, using an estimate of  

recognizable (morphologically distinct) species and well 

over  microspecies (often morphologically indistin-

guishable) and  hybrids (many sterile), the islands 

are estimated to contain about  species of native 

fl owering plants and ferns (see Fig. B for patterns of 

diversity). The  number of endemic species is contro-

versial, as it depends on the taxonomic status of micro-

species (i.e., apomictically reproducing plants that are 

genetically identical from one generation to the next, 

so that each has diagnostic characters as in true species, 

but differences between such species are much smaller 

than usual, making them very diffi cult to identify). Such 

species are common in the genera Hieracium, Limo-
nium, Taraxacum, Rubus, Sorbus, and Festuca. If micro-

species are accepted as legitimate, there are approximately 

 endemic species including microspecies in the gen-

era Rubus (), Hieracium (), and Taraxacum (), 

together with  endemic subspecies. However, although 

microspecies may display local endemism, their conser-

vation may be less critical relative to the standard sexu-

ally reproducing species because of their lower genetic 

diversity, together with their often dubious and confus-

ing taxonomy. In Taraxacum, for example, there is a hier-

archy of groups and species lines that can be drawn at 

different places in the hierarchy. However, there is some 

interest in the value of these species in generating bio-

diversity, for example the formation of multiple Sorbus 
species through hybridization on the island of Arran (see 

discussion of Arran below).

An analysis of the fl ora of the UK by Chris Preston and 

colleagues indicated that the most species-rich location in 

Britain is in Dorset, around Wareham, where a wide range 

of species-rich habitats includes heathland, chalk grass-

land, two lowland rivers with grazing marsh ditches, and a 

range of coastal plant communities. This site contains  

species, including  rare and scarce species ( are native 
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to the area,  are native elsewhere in Britain but here only 

as garden escapes, and  are archeophytes, species intro-

duced before  AD).

Most of the British plants share affi nities across 

northern Europe. An interesting exception is the several 

Lusitanian heathers from Ireland, though these may have 

reached the island in packing around Spanish wine casks.

FAUNA

The fauna of the British Isles has been shaped by a his-

tory of change, both natural/climatic and anthropogenic, 

which has decimated some of the more restricted species 

while providing conditions ensuring the survival of oth-

ers. As with the plants, repeated glaciation has resulted 

in a relatively small fauna, which shows a strong north-

west–southeast diversity gradients (Fig. A).

Mammals

There is evidence of many more mammals in prehistoric 

times than currently occur in the islands, their disappearance 

linked to the Holocene extinction event. For example, 

the cave lion, or European lion, Panthera leo spelaea, is 
an extinct subspecies of lion known from fossils and pre-

historic art. Cave paintings and remains found in ancient 

campsites indicate that they were hunted by early humans, 

who may also have contributed to their demise. Similarly, 

the cave hyena, Crocuta crocuta spelaea, an extinct subspe-

cies of spotted hyena native to Eurasia and known from 

fossils and prehistoric cave art, is thought to have become 

extinct near the end of the last ice age. A similar time 

frame and reason (climate change) has been proposed for 

the demise of the cave bear, Ursus spelaeus, which lived in 

Europe during the Pleistocene and became extinct about 

, years ago.

Many well-known British mammals have a much 

broader range outside Great Britain and Ireland. The 

red squirrel, Sciurus vulgaris, is common through 

 Eurasia, though in Britain and Ireland its numbers have 

decreased drastically largely because of the introduction 

of the larger eastern gray squirrel from North America. 

A number of conservation efforts have been established 

in the UK, including culling and removal programs for 

the eastern gray squirrel. Interestingly, recent genetic 

studies by Marie Hale and colleagues have shown that, 

although British populations themselves show little 

genetic structure because of documented transloca-

tions within the country, northeastern British S. vulgaris 
populations appear to contain mostly individuals with a 

recent (last  years or so) continental European (mostly 

Scandinavian) ancestry.

FIGURE 4 Species diversity patterns in butterfl ies and plants. 

(A) Number of butterfl y species recorded in each 5-km square in the 

Butterfl ies for the New Millenium survey. From Asher et al. (2001:45), 

reprinted by permission from Oxford University Press. (B) Number of 

species of plants recorded in each 10-km square from 1970 onward. 

From Preston et al. (2002:28).
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Other well-known British mammals that have broad 

ranges include the European hedgehog, Erinaceus euro-
paeus, which occurs throughout the Palaearctic region, 

except in the Himalayas and North Africa. Although native 

to much of Britain, it has only recently (last – years) 

been introduced into the Western Isles and Orkneys of 

Scotland, where it has caused serious declines in ground-

nesting shorebirds, and population control is now under-

way. The European beaver, Castor fi ber, widely distributed 

in Europe and closely related to (but heavier than) the 

North American species, was hunted almost to extinction 

in Europe, becoming extinct in Great Britain in the six-

teenth century. Recently () captive populations have 

been brought in (confi ned) to specifi c sites with reintro-

duction scheduled for  in Knapdale, Scotland. The 

common (or hazel) dormouse, Muscardinus avellanarius, 
known for its extended period of hibernation, is native to 

northern Europe and Asia Minor. The European badger, 

Meles meles (Mustelidae) is native to most of Europe and 

many parts of Asia. The red fox, Vulpes vulpes (Canidae) 

has a distribution spanning North America and Eurasia.

Since the end of the last ice age, the mammal fauna of

the British Isles has changed radically;  native species

have disappeared including all the large predators such as 

lynx, wolf, and brown bear (Table ). Currently, approx-

imately  species of terrestrial mammals breed in  Britain, 

although this number is somewhat inexact because of 

species splitting, the uncertainty of including species that 

have been recorded in the islands only very infrequently, 

and whether to include marine mammals such as the 

 bottle-nosed dolphin and porpoise.

In addition, some species are introduced while others

have recently gone extinct, or been exterminated. The 

Handbook of British Mammals lists  native terrestrial

species in Britain,  in Ireland, and  introduced species 

in Britain,  in Ireland. Other issues affecting taxon des-

ignations of British mammals are hybridization and trans-

location. For example, the native wild cat, Felis  sylvestris, 
is still extant, though most are likely hybrids and are con-

fi ned to northern Scotland. The range of polecat, Mustela 
putorius, has been expanding in Wales and the Midlands, 

and it has been reintroduced into two areas of Scotland 

and to Cumbria in England. Populations of the otter, 

Lutra lutra, have also shown recovery over recent years.

Current distributions and population structure are often 

the result of reintroductions and translocations that have 

occurred over extended periods and have been particularly 

common in game and domesticated species. Archaeologi-

cal records of fur-bearing species in Scotland highlight the 

presence of foxes, badgers, and other mustelids outside their 

modern-day geographic range (e.g., foxes on Orkney from 

perhaps the last few centuries BC to the mid to late fi rst 

millennium AD, pine marten on Orkney in the Neolithic, 

and badgers on the Outer Hebrides in the sixth–seventh 

centuries AD). Although zooarchaeological analysis of the 

data suggests that the evidence from the Outer Hebrides is 

indicative of imported products of fur-bearing species, such 

as skins or “trophies,” the evidence from Orkney implies 

that humans may have purposefully introduced popula-

tions of fur-bearing species. Native populations of red deer, 

Cervus elaphus, likely went extinct in the lowlands follow-

ing deforestation of native woodlands and persecution by 

the eighteenth century. The species has subsequently been 

reintroduced, and further translocations through the coun-

try are likely to have blurred natural genetic patterns in red 

deer throughout Great Britain and Ireland. Since the end 

of the eighteenth century, red deer numbers have generally 

increased; one of the best-known herds of red deer is that 

on the island of Rum in Scotland (see below), which are 

known to have been reintroduced in about .

Domestication itself has played a key role in shaping 

biodiversity in Great Britain and Ireland. Aurochs are 

bovids, initially placed by Linnaeus in the same species as 

TABLE 1

Mammals That Have Become Extinct in Britain over the Last 15,000 

Years, with Likely Dates and Causes of Extinction

Common Name Species Date Cause

Mammoth Mammuthus  12,500 BP Climate
  primigenius

Saiga antelope Saiga tatarica 12,400 BP Climate
Arctic fox Alopex lagopus 12,400 BP Climate
Lemming Lemmus lemmus 10,500 BP Climate
Arctic lemming Dicrostonyx torquatus 10,500 BP Climate
Narrow-headed  Microtus gregalis 10,500 BP Climate

vole
Pika Ochotona pusilla 10,000 BP Climate
Wild horse Equus ferus 9330 BP Climate
Giant elk Megaloceros giganteus 9225 BP Climate
Reindeer Rangifer tarandus 8300 BP Climate
Wolverine Gulo gulo 8000 BP Hunting
Northern vole Microtus oeconomus 3500 BP Climate
Elk Alces alces 3400 BP Hunting
Aurochs Bos primigenius 3250 BP Hunting
Lynx Lynx lynx 200 AD Hunting
Brown bear Ursus arctos 500 AD Hunting
Beaver Castor fi ber 1300 AD Hunting
Wild boar Sus scrofa 1500 AD Hunting
Wolf Canis lupus 1700 AD Hunting

note: Climate change affected vegetation, with the Holocene vegetation during 

colder Younger Dryas times probably unlike the mosaic environment of previous 

interglacials, thus contributing to the demise of species such as the antelope, elk, 

and reindeer. Data from Yalden (1999); Yalden and Kitchener (2008). BP = before 

present.
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European domesticated cattle; however, domestication of 

the aurochs began in the southern Caucasus and north-

ern Mesopotamia from about  BC with substantial 

changes in morphology and physiology, such that domes-

tic cattle are often considered separate species. Accord-

ingly, when one complete aurochs skeleton was excavated 

in the nineteenth century, it was described as a new spe-

cies, Bos primigenius Bojanus, . Analysis of bones 

from aurochs that lived contemporaneously with domes-

ticated cattle showed no genetic contribution to modern 

breeds. Thus, modern European cattle are now thought to 

be descended directly from the Near East domestication. 

The original range of the aurochs was from the  British 

Isles and southern Scandinavia to northern Africa, the 

Middle East, India, and central Asia. By the thirteenth 

century AD, the aurochs’s range was restricted to eastern 

Europe; the last aurochs died in .

The sheep, Ovis aries, is thought to be one of the fi rst 

animals domesticated, about , years ago from wild 

sheep in Southwest Asia. As sheep moved with humans 

to more northern climates, humans selected sheep with 

more wool fi ber types preferentially over those with the 

coarser hair in ancestral wild types. Sheep arrived in 

England about  years ago. Soay sheep—mentioned 

in recent history from the islands of St. Kilda, but nei-

ther evolved nor domesticated there—are likely one of 

the earliest breeds. Since  the total number of Soay 

sheep on the Island of Hirta has been counted each sum-

mer, population sizes showing periods of rapid increase to 

high density, followed by crashes, typical of food-limited 

populations of vertebrates in northern latitudes.

Other species have been introduced to Great  Britain 

and Ireland over the years for a variety of reasons 

(Table ), and several have become serious pests, such 

as the gray squirrel mentioned above and the brown rat 

(see discussion of islands below). Another example is the 

European wild rabbit, Oryctolagus cuniculus, native to 

southern Spain and North Africa, which was introduced 

into Great Britain and Ireland in the twelfth century 

by the Normans, who bred captive populations for food 

and fur. With fewer predators, wild populations of rab-

bits increased rapidly, and had become abundant by the 

sixteenth century, with populations having expanded 

over most of what is now the UK. The myxoma virus 

was introduced to France in  and had spread to Brit-

ain by , initially causing mortality of .%. How-

ever, the subsequent history of the virus and rabbits is a 

fascinating story of coevolution, showing the tendency 

of a pathogen to evolve toward an optimum level of 

virulence dictated by the mode of transmission of the 

pathogen. In Britain the virus is transmitted mechani-

cally by fl eas, so successful transmission requires a large 

amount of virus in the skin over the lesions, but too much 

virus means that the host will die too quickly for transmis-

sion. Accordingly, the virus evolves to intermediate levels

of virulence, with a subsequent slower coevolutionary 

process. At the same time, the rabbits are also evolving 

greater resistance to the virus. Accordingly, continued 

evolution of the virus (in a different direction from the 

rabbits) means that levels of virulence among unselected 

rabbits are almost as high as that of the original strain 

of virus. However, the current situation is that the virus 

no longer has a large impact on rabbit populations in

TABLE 2

Mammals Considered to Have Been Introduced to 

Britain in the Last 15,000 Years

Common

Name Species Date Reason

?Dog * Canis “familiaris” 9000 BP Companion 
    animal

Sheep * Ovis “aries” 5400 BP Food
Goat Capra “hircus” 5400 BP Food
?Ox * Bos “taurus” 5400 BP Food
?Pig ** Sus scrofa 5400 BP Food
Orkney vole Microtus arvalis 5400 BP Accident
Horse * Equus “caballus” 4000 BP Transportation
?Harvest  Micromys minutus 4000 BP? Accident

mouse
Scilly shrew Crocidura  4000 BP? Accident

suaveolens
House mouse Mus domesticus 3500 BP Accident
Cat Felis “catus” 2500 BP Pest control/pet
?Brown hare Lepus europaeus 2500 BP? Food or cult
Black rat Rattus rattus 200 AD Accident
Fallow deer Dama dama 1100 AD Food
Rabbit Oryctolagus  1150 AD Food

cuniculus
Brown rat Rattus norvegicus 1728 AD Accident
Sika Cervus nippon 1860 AD Amenity
Gray squirrel Sciurus carolinensis 1876 AD Amenity
Edible  Glis glis 1902 AD Amenity

dormouse
Chinese Muntiacus reevesi 1922 AD Amenity

muntjac
Muskrat  Ondatra zibethica 1927 AD Fur
Red-necked  Macropus  1940 AD Amenity

wallaby  rufogriseus
Coypu Myocastor coypus 1944 AD Fur
Chinese water Hydropotes inermis 1945 AD Amenity

deer
American

mink Mustela vison 1958 AD Fur

note: Uncertainties are indicated with ?. For certain species, domestication could 

have been in Britain, but more likely happened elsewhere. For twentieth-century 

additions, dates indicate time of escape/establishment, not original importation. 

Data based on sources listed in Table 1. * indicates no feral populations; ** feral 

only recently.
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general, mortality being about %, which has little 

effect on population densities.

Birds

The birds in Britain are largely similar to those in Europe, but 

with fewer breeding species. The number of species listed in 

Britain in  was , with  in category A (species that 

have been recorded in an apparently natural state ≥  time 

since ),  in B (species recorded in an apparently natu-

ral state ≥  time between  and , but have not been 

recorded subsequently), and  in C (species that, although 

introduced, now derive from the resulting self-sustaining 

populations). As with the mammals, the list is somewhat 

arbitrary, because the A list includes all vagrants that have 

arrived without direct human introduction. A more reason-

able estimate of total numbers of birds is approximately , 

which includes regular breeders, regular migrants, and com-

mon casuals in both categories. With its mild winters, Britain 

has substantial populations of wintering species, particularly 

ducks, geese, and swans. There are also a number of species, 

such as the oystercatcher, that are resident but elsewhere are 

migrants. Britain also receives a number of vagrants from 

Asia and North America. However, the best-known birds of 

Great Britain and Ireland are resident year-round (Fig. ).

Like the mammals, birds of Britain and Ireland have 

experienced considerable change and movement through 

history. Approximately  bird species have gone extinct 

in Britain; seven have been reintroduced (barnacle goose, 

capercaillie, great bustard, and white-tailed eagle) or 

have naturally recolonized (common crane, great bittern, 

and osprey). Other species have been supplemented by 

 European stocks when numbers became very low (e.g., 

red kite). The islands off the coast of the UK are particu-

larly well known for their seabird colonies (see below). 

For example, the Bass Rock, a volcanic plug  m high 

in the Firth of Forth east of Scotland, is a Site of Spe-

cial Scientifi c Interest (SSSI) due to its gannet colony, the 

largest single rock gannetry in the world.

Reptiles and Amphibians

Britain and Ireland have only seven native species of 

amphibians (including three species of newt, the great 

crested being extremely rare) and six land reptiles: the adder, 

grass snake, smooth snake, slow-worm (legless lizard), sand 

lizard, and common lizard. Ireland is unusual in having no 

snakes and also in having the Lusitanian natterjack toad, 

Epidalea calamita. Recent genetic studies suggest that the 

species survived in north European refugia, as well as in 

Iberia, since the last glacial maximum around , years 

ago, with subsequent local recolonization after the Younger 

Dryas cooling around , years ago.

Invertebrates

In  there had been about , insects species 

recorded from Britain. Overall, the islands show a strong 

northwest–southeast diversity gradient (see gradient for 

butterfl y and plant diversity, Fig. ). An estimated .% of 

British insects are rare, vulnerable, or endangered; a series 

of these were recently featured on postage stamps (Fig. ). 

Updated lists of rare and endangered species are held by the 

Joint Nature Conservation Committee (JNCC), the statu-

tory adviser to the Government on UK and international 

nature conservation. Reasons for endangerment vary; for 

example, the draining of fens in England is thought to 

be responsible for the extirpation of the butterfl y Lycaena 
dispar (and likely other insects) between  and . 

Lack of ants is known to have caused the demise of the 

large blue butterfl y, Maculinea arion, in , because its 

larvae are obligate parasites of red ant colonies of one spe-

cies, Myrmica sabuleti, and plant communities were not 

managed for these red ants; the butterfl y has since been 

reintroduced successfully to appropriately managed sites 

using a subspecies from Sweden.

Surprisingly, the successive glacial and interglacial 

periods did not result in widespread extinctions among 

insects, at least based on evidence from beetles. In the past 

few decades, intensive investigations of Quaternary insect 

fossils (mostly beetles) from lake beds in which terrestrial 

FIGURE 5 Stamps showing four of Britain’s most familiar birds, issued 

by the British Postal Service in 1966. (A) The small black-headed gull, 

Larus ridibundus (Laridae), breeds in much of Europe and Asia, and is 

largely migratory, wintering further south. (B) The blue tit, Cyanistes 

caeruleus (Paridae), is a widespread and common resident breeder 

throughout temperate and subarctic Europe and western Asia in decid-

uous or mixed woodlands. (C) The European robin, Erithacus rubecula 

(Muscicapidae), occurs through much of Eurasia. Most British robins 

are resident, though a few migrate to southern Europe during winter; 

the prefer to live in parks and gardens. (D) The blackbird, Turdus merula 

(Turdidae), is a species of true thrush. It breeds in Europe, Asia, and 

North Africa and can be either resident or migratory. Stamps reprinted 

with permission from the Royal Mail.
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debris has accumulated, peat bogs, and other such sites in 

Britain have shown that species remained constant both in 

their morphology and ecology  throughout the  Quaternary. 

For example, Britain has more than  species of beetle 

represented by fossils that match precisely their present-day 

equivalents. It appears that the rapidity of glacial advance 

and retreat has minimized adaptation or regional allopat-

ric speciation, while the mobility of insects allows them 

to alter their ranges and track climate changes. In many 

instances, insects isolated on an island (e.g., an oceanic 

island or equatorial  mountaintop), from which escape is 

impossible, either evolve or become extinct. Thus, long-

term species constancy and low rate of extinction in the 

insects in Britain can be considered a “mainland effect.” 

Moreover, because species were tracking acceptable cli-

mates, populations may have continuously split and fused, 

making directional evolution unlikely and hence allowing 

species to survive over extended periods.

SOME MAJOR ISLANDS

Orkney and Shetland

Orkney, an archipelago  km off the north coast of 

 Scotland, comprises more than  islands, about  inhab-

ited. It was originally colonized by Neolithic tribes ( 

BC), then by Picts, and fi nally invaded and settled by 

Norse in . As with the Shetlands, the islands are notable 

for the absence of trees. The abundance of peat (partially 

decayed vegetation) indicates that this was not always the 

case, and, based on the ancient stone settlements, it appears 

that deforestation occurred shortly after human arrival. 

Indeed, paleoecological evidence indicates that the Western 

Isles, Orkney, and Shetland supported woodland during 

the early Holocene (,– years ago). The develop-

ment of large expanses of mire, subsequent to the arrival of 

Neolithic people and grazing animals, is therefore probably 

largely anthropogenic in origin. The pattern of vegetation 

change on Orkney has been different from that on other 

island groups, largely because of the more fertile soil on 

top of the Old Red Sandstone, and consequently different 

land-use practices. The Shetlands have some of the larg-

est bird colonies in the North Atlantic. Many Arctic birds 

spend the winter on the Shetlands, including the whooper 

swan and great northern diver.

Outer Hebrides (or Western Isles)

This area, to the northwest of Scotland in the north 

 Atlantic, includes the islands of St. Kilda, Lewis and 

Harris, North and South Uist, and Barra. The area is 

FIGURE 6 Stamps showing some rare British insects, issued by the British Postal Service in 2008. (A) The stag beetle, Lucanus cervus, is Britain’s 

largest beetle, living in damp, decaying timber around London, and threatened through intensive habitat modifi cation. (B) The Adonis blue, Poly-

ommatus bellargus (Lycaenidae), is a small butterfl y that suffered dramatic decline in the 1950s when much of its habitat of chalky, short grassland 

was lost. (C) The southern damselfl y Coenagrion mercuriale is internationally endangered, and the British Isles remain its last stronghold; the 

population has declined by 30% over the last 40 years. (D) The Purbeck mason wasp, Pseudepipona herrichii, is a small wasp restricted to a few 

heathland sites in the Poole Basin area of Dorset. (E) The red-barbed ant, Formica rufi barbis, is one of the UK’s rarest native species, restricted to 

just one heathland site in Surrey, with loss of habitat blamed for its critical status. (F) The barberry carpet moth, Pareulype berberata, was already 

close to extinction in the 1950s due to removal of ancient hedgerows and woodland margins containing it’s main food source, the barberry bush. 

(G) The hazel pot beetle, Cryptocephalus coryli, is restricted to small areas in Lincolnshire, Surrey, and Berkshire. Its decline could be due to the 

reduction of hazel coppicing and widespread removal of birch from heathland. (H) The fi eld cricket, Gryllus campestris, was always uncommon, but 

20 years ago was reduced to just one site in West Sussex; it is now one of the UK’s rarest native species, and through a captive breeding program 

two smaller colonies have been reintroduced in southern England. (I) The silver-spotted skipper butterfl y, Hesperia comma, was once widespread 

in the UK but declined dramatically in the 1950s, although since the 1980s numbers have increased by about 30%. (J) The noble chafer, Gnorimus 

nobilis, is found in old orchards and woodlands, in damp, decaying timber. Rare for over a century, it is now found only in small pockets in the New 

Forest, Evesham, and Wyre Forest. Stamps reprinted with permission from the Royal Mail.
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well known for birds ( species recorded, of which 

more than  breed), and the islands provide a nat-

ural fl yway for migrating landbirds to and from their 

Arctic breeding grounds and a refuge for wind-blown 

vagrants from America and northern Europe. St. Kilda 

(. km), an isolated archipelago  km northwest of 

North Uist, was permanently inhabited for at least  

years, although recent evidence documents an earlier 

Neolithic settlement on the islands. The islanders fed 

largely on seabirds (eggs and young birds), though they 

also kept sheep and a few cattle and were able to grow a 

limited amount of food crops. After several outbreaks of 

disease and extensive emigration, the remaining island-

ers were fi nally evacuated in . Given the small size 

and isolation of St. Kilda, coupled with a lack of trees, 

biodiversity is generally low (only  species of Lepi-

doptera compared to  recorded from the Western 

Isles), although there are more than  fl owering plants 

(diversity is limited to those that can tolerate the salt 

spray, strong winds, and acidic peaty soils), and about 

 species each of each of fungi and bryophytes. Many 

important seabirds breed here, including northern gan-

nets (world’s largest colony), Leach’s petrel, Atlantic puf-

fi ns, and northern fulmars; the last great auk, Pinguinus 
impennis, of Britain was killed in St. Kilda in . St. 

Kilda is also known for its herd of feral Soay sheep (see 

above). In  the islands became the fi rst place in Scot-

land to be inscribed as a UNESCO World Heritage Site, 

for its natural features, including its habitats for rare and 

endangered species, and large population of seabirds.

Lewis and Harris (single island, approximately 

, km) lies  km west of the Scottish mainland. Lewis 

was once covered by woodland, but today only small pock-

ets remain on inland cliffs and on islands within lochs, 

away from fi re and sheep. The perimeter of the island is 

sandy beaches and dunes on the east coast, and rugged 

 Atlantic coastline elsewhere surrounding a central peat-

covered plateau. The “machair” between the beach and 

peat bogs possesses a high seashell content, which confers 

fertility to the soil and surrounding grassland, allowing 

growth of rare species of fl owers. The island of Lewis is 

well known for seabirds, a number of birds of prey, and 

a diversity of waterfowl, including the eider and long-

tailed duck. The rivers and freshwater lakes are known 

for salmon and trout, with Arctic char, eel, sticklebacks, 

mullet, and fl ounder also present.

Inner Hebrides

The islands of the Inner Hebrides are diverse in size and 

isolation, features that have been used to study effects 

such as the evolution of body size. A study by Thomas 

White and Jeremy Searle on these islands showed that 

the well-documented tendency of small mammals to 

be larger on islands was positively related to isolation 

and negatively to island size. Skye (, km), the sec-

ond largest island in Scotland after the island of Lewis 

and Harris, is wet and windy, especially on the exposed 

coasts. There is a Mesolithic hunter-gatherer site dat-

ing to the seventh millennium BC, one of the oldest 

archaeological sites in Scotland, and additional settle-

ments dating from the Neolithic, Bronze, and Iron 

Ages. Each of the main peninsulas has an individual 

fl ora, and the island is known for a diversity of Arctic 

and Alpine plants. The primary conservation concerns 

are the spread of ragwort and bracken as well as invasive 

species, including Japanese knotweed, rhododendron, 

New Zealand fl atworm, and mink, and over-grazing by 

sheep and red deer.

The Small Isles comprise Rum, Eigg, Muck, Canna, 

and Sanday. The Isle of Rum was acquired by the Nature 

Conservancy Council (NCC) in  primarily so that 

it could be used as an outdoor laboratory for long-term 

ecological studies. In particular, the intention was to use 

Rum for studies of the ecology of red deer. Over the years, 

research on the red deer on Rum has addressed diverse 

topics such as aging, long-term population trends, and 

the inheritance of individual characteristics that can 

rarely be explored in detail in natural settings (see www

.zoo.com.ac.uk/ZOOSTAFF/larg/pages/Rum.html). This 

Kilmory red deer research project now represents one of 

the longest and most complete scientifi c studies of verte-

brates in the world. Over a hundred widely cited scientifi c 

papers and several books include groundbreaking research 

in behavioral ecology, population ecology, and evolution-

ary biology. Canna and Sanday were declared a Site of 

Special Scientifi c Interest in  and a Special Protected 

Area (SPA) in  for their seabird and raptor popula-

tions, especially Manx shearwater, shag, and white-tailed 

eagle. The Highland Ringing Group has studied declines, 

attributed to the brown rat, in several species of seabirds. 

A full rat eradication program was initiated in . A 

census in  showed that many seabird species were still 

undergoing major declines on Canna, because predation 

by brown rats continues to be a problem. Eigg, consisting 

largely of a moorland plateau that reaches  meters, is 

also noted for its diversity of birds, mostly raptors. Muck 

is known for its seal and porpoise populations.

The islands of Mull (∼ km), Islay (∼ km), and 

Jura (∼ km) are also included in the Inner Hebrides. 

These islands, warmed by the Gulf Stream, are home to 
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many bird species, including the white-tailed eagle on Mull, 

migrating to this island following reintroduction to Rum. 

Jura is known for its large population of red deer. Marine 

species include minke whales, porpoises, and dolphins.

Firth of Clyde

The largest island in the Firth of Clyde is the Isle of 

Arran ( km), which is comprised of rugged granitic 

mountains in the northern half and undulating moorland 

in the southern half. The wide diversity of habitat on the 

island results in a rich array of species. Arran is particularly 

well known for its actively evolving Sorbus tree complex, 

including two endemic species, S. arranensis (Arran white-

beam) and S. pseudofennica (Arran service tree), found 

only in the north of Arran. Both species are of hybrid 

origin. Sorbus arranensis is triploid and, although an evo-

lutionarily dead end in itself, has given rise on multiple 

occasions to a tetraploid taxon, S. pseudofennica. It may 

be that additional diversity is being created by crosses 

between S. pseudofennica and the widespread species S.
aucuparia. Conservation programs are being developed 

that focus on the evolutionary dynamics of this lineage. 

North of Arran, the island of Bute ( km) lies close 

( m at its closest) to the Scottish mainland. The wide 

variety of habitat on Bute range from intensively farmed 

land to open moorland and bog, woodland, and coastal 

sites; a number of areas have been designated for their 

ecological value. East of Bute lie the islands of Greater 

Cumbrae ( km) and Little Cumbrae ( km). A well-

known site on Greater Cumbrae is the University Marine 

Biological Station at Millport, which hosts students for 

research and classes throughout the academic year. Cur-

rent research focuses on marine biodiversity, ecology, and 

conservation, including human impacts, and sustainabil-

ity. South of Arran, Ailsa Craig ( km) is a -m volca-

nic plug remnant of a past volcano that now serves as a 

bird sanctuary, including a large gannet colony.

Isle of Man

The Isle of Man ( km) lies in the middle of the 

northern Irish Sea and is bisected by a central valley. The 

most northern area is very fl at, consisting mainly of gla-

cial deposits; the remainder consists of low mountains 

(highest elevation  m). The island is a British crown 

dependency but is not part of the UK or the European 

Union. The island is known for a number of unique spe-

cies and breeds, including the Manx cat, a breed of cats 

with a naturally occurring mutation of the spine that 

shortens the tail to a small stub; the Manx loaghtan, 

a breed of sheep known for its dark brown wool and 

supernumerary horns; the Manx robber fl y, Machimus 
cowini  (Asilidae), originally believed to be endemic to 

the island but now also known from sand dunes on the 

east coast of the Republic of Ireland; the Isle of Man 

cabbage, Coincya monensis subsp. monensis (Brassica-

ceae), found in coastal habitats on the island, though 

also in similar sites on the west of Great Britain; and the 

Manx Marvel tomato, a variety thought to have origi-

nally been bred on the island. The Isle of Man also had 

Manx breeds of cattle, horse, sheepdog, and pig, all of 

which are now extinct.

Farne Islands

Located off the coast of Northumberland, the Farne Islands 

comprise – or more islands (depending on the tide) 

about .–. km from the mainland. They were formed 

as a result of both erosion of the weaker surrounding rock 

and sea-level rise following the last ice age. A diversity of 

seabirds reside here including puffi ns, eiders, and Arctic 

terns, and also a large colony of gray seals. Saint Cuth-

bert, one of the fi rst residents, introduced special laws in 

 protecting seabirds nesting on the islands; these are 

thought to be the earliest bird protection laws in the world. 

Nearby,  Lindisfarne, or Holy Island, is a tidal island, con-

nected to the mainland at low tide. The island is a haven 

for wintering, migrating, and (on occasion) rare birds, and 

large parts are protected as a national nature reserve.

Anglesey

Anglesey ( km) is a large, relatively low-lying island 

only  m off the north coast of Wales. The coastline, 

with its many sandy beaches and dramatic cliffs, has been 

designated an Area of Outstanding Natural Beauty, with 

terns, puffi ns, razorbills, and guillemots; several lakes are 

of signifi cant ecological interest, and wetland sites are pro-

tected. Red squirrels used to be widespread on  Anglesey. 

Starting in the early s, gray squirrels became increas-

ingly common, leading to a parallel decline in the red 

squirrel population in the s. By  there were only 

about  red squirrels left, confi ned to a single conifer 

plantation. Since , eradication programs have led 

to the removal of most of the gray squirrels, and the red 

squirrels are recovering well with the help of reintroduc-

tion efforts.

Isle of Wight

The Isle of Wight ( km) lies in the English Channel 

 km from the south coast of England. As such, it serves 

as a microcosm of southeast England, with a diversity of 

habitats including chalk grasslands, maritime cliffs and 
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slopes, and estuaries. Moreover, its mild maritime climate, 

coupled with the lack of a number of introduced species 

such as gray squirrels, has allowed it to serve as a refuge for 

red squirrels, dormice, bats, water voles, early gentian, sky-

lark, Adonis blue butterfl y, and pearl-bordered fritillary.

Isles of Scilly

The Scillies ( km) form an archipelago of low-

lying, granite islands,  km off the southwest coast of 

 England. They are largely treeless and windswept and 

possess a maritime infl uenced climate. Habitats include 

many white sandy beaches, sand dunes, maritime 

heaths, and grasslands. Sea-level rise is evident from the 

fi eld walls beneath the water between some of the main 

islands; many of the islands were joined into one until 

quite recently. The islands were a focus of human activ-

ity from at least Neolithic times, when they were much 

larger, but their outstanding prehistoric monuments are 

the chambered barrows and standing stones of the late 

Neolithic/early Bronze Age period. Currently, the mild 

climate makes the islands important for growing cut fl ow-

ers. The islands were designated as an Area of Outstanding 

Natural Beauty in  and are well known as a haven for 

rare birds, partly because of their position, making them a 

prime site for migratory and vagrant species. Some islands 

also have large terneries and colonies of seals, and Scilly 

is known as the only area in Britain to harbor the lesser 

white-toothed shrew, Crocidura suaveolens, presumably 

introduced from the continent.

CONCLUSION

The islands of Great Britain and Ireland have had a 

rich and varied history, and the current summary only 

scratches the surface of the story. The islands have been 

studied intensively for a very long time, and recent 

molecular and archaeological work have allowed events 

to be dated fairly precisely. The overall picture indicates 

that biodiversity in the islands has been shaped by the 

glacial history of the region, in concert with an increas-

ingly profound infl uence of human activities. Humans 

have not only modifi ed the landscape, but also moved 

species around, both deliberately (for farming domes-

ticated species, enhancing populations of game or fur-

bearing species, etc.) and accidentally (including range 

expansion of species purposefully introduced, such 

as rabbits). Recent conservation efforts have allowed 

some recovery of woodlands, and certain target species, 

although population growth and climate change make 

the future uncertain.

SEE ALSO THE FOLLOWING ARTICLES

Channel Islands (British Isles) / Climate Change / Extinction / 

Introduced Species / Newfoundland / Seabirds
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