
[image: cover]


[image: image]


Copyright

William Collins
An imprint of HarperCollinsPublishers
1 London Bridge Street
London SE1 9GF

WilliamCollinsBooks.com

This eBook edition published by William Collins in 2015

Text © John Lee, 2015

The author asserts the moral right to be identified as the author of this work.

Cover design by Robert Gillmor.

A catalogue record for this book is available from the British Library.
All rights reserved under International and Pan-American Copyright Conventions. By payment of the required fees, you have been granted the non-exclusive, non-transferable right to access and read the text of this eBook on-screen. No part of this text may be reproduced, transmitted, downloaded, decompiled, reverse engineered, or stored in or introduced into any information storage and retrieval system, in any form or by any means, whether electronic or mechanical, now known or hereinafter invented, without the express written permission of HarperCollins Publishers.

Source ISBN: 9780007503698
Ebook Edition © December 2015 ISBN: 9780007503711
Version: 2015-11-17


EDITORS
SARAH A. CORBET, SCD
DAVID STREETER, MBE, FIBIOL
JIM FLEGG, OBE, FIHORT
PROF. JONATHAN SILVERTOWN
PROF. BRIAN SHORT

*

The aim of this series is to interest the general
reader in the wildlife of Britain by recapturing
the enquiring spirit of the old naturalists.
The editors believe that the natural pride of
the British public in the native flora and fauna,
to which must be added concern for their
conservation, is best fostered by maintaining
a high standard of accuracy combined with
clarity of exposition in presenting the results
of modern scientific research.


Contents

Cover

Title Page

Copyright

About the Editors

Editors’ Preface

Author’s Foreword and Acknowledgements

1    The National Park

2    The Making of the Landscape – Geology and Geomorphology

3    The Making of the Landscape – the Influence of Humans

4    Woodlands

5    The Lady’s Slipper Orchid

6    Pavements, Scars and Screes

7    Meadows and Pastures

8    Moorland

9    Tarns and Wetlands

10  Rivers and Caves

11  The Changing Dales – Birds

12  The Changing Dales – Mammals, Moths and Butterflies

13  Into the Future

References and Further Reading

Species Index

General Index

The New Naturalist Library

About the Publisher


Editors’ Preface

The Yorkshire Dales, which became a National Park more than 60 years ago, is an iconic English landscape that is long overdue the literary and scientific attention of the New Naturalist series, and so we are delighted that Professor John Lee, an ecologist long familiar with the area, has now filled this need with characteristic style and rigour. Readers will find that the natural history of the Dales is known in great detail, even by the high standards expected in these islands and of this series. This is thanks to the unflagging attentions of professionals and amateurs alike. With the universities of Lancaster, Manchester, Sheffield, Leeds, York and Durham arrayed around its borders, the academic pantheon of British natural history has quartered and catalogued these uplands and valleys for a century. Within the borders of the National Park, Malham Tarn Field Centre has schooled and sheltered many thousands of naturalists and students. The area is also the happy hunting ground of the redoubtable Yorkshire ‘Naturalists’ Union. It was even once the haunt of two secret societies of botanists, so clandestine that they were unknown even to each other, though both were dedicated to the same end of protecting Britain’s last surviving Lady’s Slipper Orchids. All of this and more is unearthed by Professor Lee.

Though in places the landform of the Dales could be described as well-upholstered, in others the underlying geology grins through its surface with bared limestone teeth. Scoured for millions of years by ice and rock, the Dales landscape has also been quarried and mined for centuries by pick and shovel. In fact John Lee suggests that, in part at least, the Dales present a post-industrial landscape. The other human influence to have shaped the landscape is of course farming, which has waxed and waned under the influence of climate since the Neolithic. Place names ending in –ley tell us that the first Anglo-Saxon farmers probably created their fields in forest clearings, while place names with the –ton suffix were villages founded at a later date. A century later, Scandinavian immigrants named their settlements –thwaite, –sett and –scale and left us the words that have become as evocative of the area as the landforms they describe: beck, fell, scar and dale. If you know how to read them, the very stone walls speak: dry-stone walls with a continuous cap of rock forming a ledge that projects away from the field were designed to prevent Wolves leaping them into enclosures full of sheep. The Wolves are long gone, but the sheep remain and the walls now invite you to enter by stile and gate. Let John Lee escort you into these rich pastures.


Author’s Foreword and Acknowledgements

My first very brief encounter with the Yorkshire Dales came in 1958 on a coach journey from Keighley with brother Terry and my soon to be sister-in-law Hilary en route to a walking holiday in the Lake District. In those days the old Keighley to Kendal turnpike, now the A65, climbed up Giggleswick Scar on the South Craven Fault before affording excellent views of Ingleborough as it skirted the edge of the then very new National Park. My next encounter came at the end of my first year as an undergraduate in the Botany Department at the University of Sheffield in 1962. After the first-year exams the department organised a series of day excursions to broaden our knowledge of plants and the habitats in which they grow, and one of these was to Malham. For a southerner with a keen interest in plants and landscape, this was a truly magical experience, helped by a glorious early-June day. The beck emerging from the base of the Cove, the steep climb up the side to view the limestone pavements above it, and the walk up the Watlowes dry valley past Water Sinks to the Tarn itself are etched in the memory, as are views of Tarn Moss, the woods and the mires.

It was a day for this southerner to encounter new plants, including Baneberry in the pavements, Jacob’s-ladder on the damp screes and, most attractive of all, the mass of pink flowers of Bird’s-eye Primrose in the mires and flushes.

Students in the Botany Department and its successor Animal and Plant Sciences Department were and are fortunate to be exposed to a strong ecological tradition cemented when A. R. Clapham succeeded W. H. Pearsall as professor of botany in 1944. By the early 1960s there were not only the soon to be distinguished young ecologists, Derek Anderson, Philip Grime and Ian Rorison in the department, but also outstanding individuals in other fields. This latter group included David Read, John Webster and Harold Woolhouse, all of whom had a strong interest in ecology but a centre of gravity in mycology or plant physiology. The arrival of J. L. Harley, a former research student of Sir Arthur Tansley, as the second professor in the mid-1960s further enhanced the scholarship, immediately making it the centre of excellence in mycorrhizal research that it remains today under the leadership of Sir David Read and Jonathan Leake. Jack Harley was an old boy of Leeds Grammar School and was familiar with the Dales from his youth. His survey of Colt Park and Ling Gill woods in upper Ribblesdale formed the basis of Tansley’s account of them in his classic work The British Islands and Their Vegetation, published in 1939. But it was John Webster who got me actively involved with the natural history of Yorkshire through encouraging me to join the Yorkshire Naturalists’ Union and, in particular, its Mycology (now Fungi and Lichens) section.

Forays were the major part of this section’s activities, and one of these provided my first visit to Richmond and the northern Dales. The section at that time contained an admirable mix of expert professional mycologists such as John Webster, Roy Watling and Tom Hering and outstanding amateurs such as Willis Bramley. But it also attracted botanists with more general interests, including John Lovis and Arthur Sledge. Arthur Sledge was another Leeds Grammar School old boy, but one who spent his whole career in the University of Leeds Botany Department. He was expert in fern taxonomy, but his knowledge of plants in general and of the Yorkshire flora in particular was very extensive. So fungal forays at this period were more than the mere pursuit of mycological specimens, and helped me to learn much more about the county’s range of habitats and plants.

During this period I was also very fortunate to marry into a Westmorland farming family. Harold Wright farmed an area to the south of the county which included a sheep run over what is now Clawthorpe Fell National Nature Reserve, covering some magnificent areas of limestone pavement, and he helped me to establish a grazing exclosure study on one of these. This not only taught me about the rate at which vegetation developed above the gryke surface once sheep grazing was removed, but also demonstrated the extreme sensitivity of the lichens on the clint surfaces to the drip from galvanised wire netting.

The Yorkshire Dales National Park is only a short drive from Clawthorpe, and my wife Barbara and I began to make excursions there from the mid-1960s onwards. In 1967 I was appointed to an assistant lectureship in the Botany Department of the Victoria University of Manchester. There I had the great good fortune to have D. H. Valentine as my first head of department. David Valentine was a plant taxonomist with an extensive knowledge of the northern Pennines, particularly of the Teesdale flora. He had arrived from Durham the year previously and was keen to promote plant ecology in the department. I also had the great good fortune to share an office with Clive Stace for my first three years in Manchester, and to have John Tallis as an ecological colleague. Together they taught me much about the British flora and vegetation history. In those less pressurised academic days it was possible occasionally to fit in brief excursions to familiarise ourselves with the flora of northern England and Wales, and three of these took us to see Cypripedium calceolus, Dryas octopetala and Saxifraga oppositifolia in flower in the Dales. There were also day trips with student parties to various sites in Ribblesdale and Chapel-le-Dale, including Scar Close and Colt Park.

As my career developed, much of my UK research became centred on the Peak District, which was closer at hand than the Dales, even when I moved back to Sheffield in 1994. But one friend in particular, Kathleen Firth, encouraged me to take a much greater interest in the Dales again. When Kath retired from teaching in Altrincham, she moved to Langcliffe and got actively involved in volunteering for English Nature at Colt Park. Although I was not able to renew my interest in the Dales immediately, my retirement to the Lyth Valley in south Cumbria gave me the opportunity, but alas not before Kath had died.

This book is the result of many happy hours spent exploring the Dales in recent years, discussions with scientists, land managers and fellow Dales enthusiasts and, of course, reading the extensive scientific literature on the region. It begins with a chapter introducing the Yorkshire Dales National Park, its climate and its soils, as well as describing briefly how legislation has affected both land use and conservation since the Second World War. It is followed by two chapters describing the landscape and how geological history and human activities have shaped the National Park the visitor sees today. A series of chapters essentially describing the major habitats follows, with diversions to consider the most iconic plant of the Dales, the Lady’s Slipper Orchid, and some important animal groups. The emphasis in these latter chapters on birds, mammals and Lepidoptera is on change, and the book concludes with a chapter looking to the future. Although I have concentrated on the National Park, not least because the facts are most easy to assemble for its habitats, I have also strayed to take examples from both further north and south within the Pennine chain when published ecological studies are not available from within the park. I have also strayed occasionally into Nidderdale and the North York Moors for other examples.

I could not have completed this work without the generous help and support of many people and organisations. In particular I am most grateful for the unstinting support of Ian Court of the Yorkshire Dales National Park Authority, Colin Newlands of Natural England, and Peter Welsh of the National Trust. They have provided me with many leads, introductions and literature, as well as patiently answering my many questions. In addition, Ian and Colin have greatly improved the drafts of several chapters. I am also very grateful to all those who have given me permission to reproduce figures and tables from their publications, especially to the Field Studies Council, which has been so important in promoting and publishing research on the Dales, and to Robin Sutton at the Malham Field Centre for helping me with several enquiries.

Much of the fun in writing this book has come in the form of field excursions, some organised, such as those that formed part of the Flora of the Dales and Swaledale festivals, and some informal. In the latter category I am particularly grateful to Roger and Pauline Meade and to Alistair Headley for sharing with me many ecological delights. Alistair and Roger have very considerable ecological knowledge and experience, which I have endeavoured to mine, and they have also commented on, corrected and markedly improved early drafts of several chapters. Roger has also kindly provided several photographs.

Many people have given me much help in preparing and/or commenting on individual chapters. Simon Bottrell commented on and much improved an early draft of the Geology and Geomorphology chapter. Tom Lord kindly allowed me to reproduce his work on medieval dry-stone walls and his photograph of the barbed point of a reindeer antler, one of the earliest pieces of evidence for human activity in the Dales. He also helped me understand the possible effects of future changes in agri-environment schemes on the Dales. Colin Newlands allowed me access to Natural England’s documents on the Ribblesdale and Wharfedale woodlands, and I had most helpful discussion, with Donald Pigott on woodlands in general, and on the status of lime species in the Dales in particular. Tim Laurie kindly provided me with information about the relict woodlands of Swaledale, and gave me access to an unpublished pollen diagram from Ellerton Moor. Ian Court provided valuable information on both Red Squirrel and Dormouse investigations.

The Lady’s Slipper Orchid chapter has benefitted from input by Margaret Hartley of the Wharfedale Naturalists Society, including information on the group of naturalists around Arthur Raistrick. Elizabeth Shorrock generously trawled through unpublished documents and letters in her possession for relevant information, and allowed me to quote from a letter to her and her husband Brian about the rediscovery of the orchid. I am also much indebted to John Lovis for providing information about Arthur Sledge, the secret society formed to protect the orchid, and early attempts to obtain seed from the surviving plant. Philip Oswald kindly provided further illumination of the strict secrecy used to protect the orchid in the early post-war period, and how this secrecy was broken. He also made valuable comments to improve the text. Colin Newlands showed me letters which have recently come to light from the son of Willie Jarman, the person credited with rediscovering the orchid in 1930. Thanks are due to Rob Petley-Jones, who guards the voluminous files on the orchid held by Natural England, for allowing me access to them, and particular thanks go to Peter Corkhill, not only for answering so many questions about his considerable involvement in the efforts to conserve the orchid, but also for saving me days of labour by helping me search the files. Donald Pigott also most helpfully provided much background information about early attempts to conserve the orchid, and his great wealth of knowledge on the ecology of the Dales was always made readily available, to my considerable benefit. Andrew Watkinson provided reminiscences of his time as a temporary warden for the orchid when he was a student at the University of York in 1972, as well as making valuable suggestions to improve the chapter. Lastly, my colleagues David Read and Jonathan Leake helped to clarify the current position of the orchid’s mycorrhizal fungi. Jonathan also considerably improved my description of soils in Chapter 1.

Colin Newlands allowed me to browse the voluminous documents on the Ingleborough limestone pavements at Colt Park Barn, and also commented on the chapter describing them, as well as providing access to unpublished research on hay meadows. I am also very grateful to Ashley Lyons and her colleagues at Edge Hill University for allowing me to quote some of their unpublished results on the effects of grazing on the biodiversity of calcareous grasslands, and to Kevin Walker of the Botanical Society of Britain and Ireland and Mark Lynes, both of whom kindly answered a number of questions, including on the status and distribution of Alchemilla minima and Dryas octopetala in these grasslands. David Baines of the Game & Wildlife Conservation Trust answered many questions on moorland management and bird populations, and Roger Meade much improved my description of the blanket mires.

I have had much help with the chapter on Tarns and Wetlands. George Hinton has most kindly allowed me to present his latest research on macrophyte productivity and inorganic carbon uptake in Malham Tarn. Deborah Millward helped me with questions about Semer Water, and Emily Alderton kindly allowed me to quote some of her unpublished data on Otter spraints at Malham Tarn. Allan Pentecost answered various queries about Malham and Fountain’s Fell tarns, and made valuable suggestions to improve the chapter. My colleague Philip Warren made a number of very helpful suggestions on the manuscript, as did Roger Meade, all of which greatly improved the end result. Brian Shorrock answered questions on bird populations on Malham Tarn as well as informing me of the discovery of a population of Small Pearl-bordered Fritillaries on Ha Mire. Paul Ashton and Clive Stace helped me understand the current status of Carex flava in the Malham fens. Alistair Headley commented on an early version of the manuscript, and also most kindly provided me with access to unpublished information on Swarth Moor. Graham Proudlove made many helpful suggestions and corrections to improve the chapter on Rivers and Caves.

I am greatly indebted to Brian Shorrock for answering my many questions on bird populations and how these have changed over recent decades. Both he and Ian Court provided many suggestions for the improvement of this chapter, as did my colleagues Tim Birkhead and Ben Hatchwell. Ian Court also provided many vital inputs to the Mammals, Moths and Butterflies chapter, and Colin Howes and Charles Fletcher have also been invaluable, providing me with a wealth of information and giving me many suggestions on how to improve the chapter. Paul Millard and Terry Whitaker have also most kindly provided unpublished information on their ongoing studies, Paul of moths in Wharfedale and Terry of both butterflies and moths at various sites in the Dales.

I am very grateful to all those who have kindly allowed me to reproduce their photographs, including Phillip Cribb and Falgunee Sarker.

I have received much encouragement and support from friends, including Sheila and Donald Pigott and Margaret and Martin Wilson. Martin read through much of the text, and made many suggestions for its improvement, but sadly died before he could see the book in print. I am also particularly indebted to Julia Koppitz of HarperCollins for her help and advice at every stage, and to Hugh Brazier and David Price-Goodfellow for their efficiency and for the many suggested improvements to this book during the publication process, all of which have greatly enhanced the end result. But of course, despite all this expert help in the preparation of the book, any errors and omissions are entirely due to me.

When I told Sir John Lawton, the then Chairman of the Yorkshire Wildlife Trust, that I was considering embarking on a New Naturalist on the Dales, his immediate response was that it would take a year out of my life. Over many years I have always found John to be right on most things, but I can report that the book has taken rather longer than one year.

Besides the great help I have received from so many people, I have benefited greatly from the unstinting support of my family. Richard, Robin and Peter have helped at various times, and at very short notice, with queries about photography, word processing and software. Barbara has accompanied me on many field excursions as well as allowing me unfettered time and space to complete the book. She has kept my spirits up when they have flagged, encouraged me at every stage and helped me in many other ways. I could not have finished the task without her.
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CHAPTER 1

The National Park

The small market town of Skipton is approximately halfway along the Pennine chain which stretches north from Derbyshire to the Scottish border. Immediately to the north of the town, and for some 110 kilometres (70 miles) towards Stainmore, lie the Yorkshire Dales, one of our best-loved National Parks. On the west the Park is bounded by the market towns of Settle and Sedbergh, and on the east by Richmond and Leyburn. All but Sedbergh, the largest town in the National Park, lie just outside its current boundary. The Dales, as they are popularly known, consist of a series of valleys interspersed with often rounded hills rising to 736 metres (2,415 feet) on Whernside, the highest point.

When it was first designated in 1954, the whole National Park was within the historic county of Yorkshire, forming part of the North and West Ridings. Today, following the reorganisation of local government in 1974, the National Park is mostly in North Yorkshire, with the region around Sedbergh, including Dentdale and Garsdale, being part of Cumbria. In North Yorkshire, the Dales are further divided into two administrative regions: Craven in the south and west, and Richmondshire in the north and east. Both have ancient origins. Craven is mentioned in the Domesday Book, where it refers to a much larger area than today’s administrative region, stretching as far west as the Lancashire coast. A castle was established at Richmond in 1071 by Alan the Red of Brittany, and his estates around the castle, reaching as far north as the River Tees, became known as Richmond Shire. The National Park does not cover all of either the ancient or the current administrative areas. Essentially it covers the hills and dales of the upland part of the region (Fig. 1), with the lower parts of the famous river valleys of Aire, Ribble, Swale, Ure and Wharfe falling outside, as does Nidderdale on its eastern boundary, which was designated an Area of Outstanding Natural Beauty (AONB) in 1994. A major reason for the exclusion of the moors of upper Nidderdale from the National Park in 1954 was opposition from Bradford Corporation Water Board, concerned that access might provide a risk to public health (Speakman, 2014). The wealth of ecological information available on the National Park forms the basis of this book, but examples are also taken from Nidderdale and elsewhere in northern England where they help us to understand the factors affecting animal and plant populations in the region.

The landscape we see today has been moulded by successive glaciations during the last 2.5 million years, leaving exposures of predominantly Carboniferous-age rocks (359–299 million years old) at the surface, covered in other places by glacial till and wind-blown deposits known as loess from the end of the Last glaciation. What distinguishes the Dales from the Pennine hills immediately to the south is that many of these exposed scars and benches on the valley sides are formed of Carboniferous limestone rather than of rocks giving rise to acidic soils. Carboniferous limestone is also exposed much further to the south, in the White Peak of Derbyshire, but this region was not covered by the most recent glaciation, and largely lacks the extensive bare limestone pavements which are such a remarkable landscape feature of the Dales. The pavements, grey scars and many, many miles of limestone walls are attractive landscape features for most visitors today, as are the rivers with their waterfalls which have helped to deepen the valleys following the glacial retreat. But limestone country has a special pull for naturalists over and above the delights of the landscape itself, and the Dales represent the largest exposure of Carboniferous limestone rocks in any region of the Pennines. Their rich diversity of habitats and assemblages of plants and animals have provided a great attraction for naturalists over several centuries.
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FIG 1. Upper Wharfedale in mid-May, near Buckden, looking south. The village is just visible in the distance on the extreme left of the photograph.



TOPOGRAPHY AND CLIMATE

Although the National Park is named for the dales themselves, the hills into which they are cut are just as important. The Three Peaks of Ingleborough, Pen-y-ghent and Whernside near the head of Ribblesdale have been a magnet for walkers for generations, particularly those from Bradford, Leeds and the industrial towns around them. None of these hills is very high in comparison to the nearby Lakeland mountains, but their proximity to one another, and their imposing forms in the landscape, provide an irresistible challenge, particularly for those many people drawn to complete the Three Peaks Walk. And these are just three of 20 hills in the National Park over 600 metres which help to make it a most popular centre for walkers. The Pennine Way traverses the National Park south to north and includes the summit of Pen-y-ghent. The Coast-to-Coast walk crosses the northern edge of the National Park over Great Shunner Fell to Richmond. In contrast, the Dales Way, which runs northwest from Ilkley to Sedbergh and beyond, largely keeps to the river valleys.

The major northern dales of Swaledale and Wensleydale lie more or less west to east below the Pennine watershed, whereas the southern dales are orientated approximately north to south. The Ribble eventually flows westwards into the Irish Sea, as do the rivers in the northwest corner of the National Park which join the Rivers Eden and Lune, but all the other rivers and their tributaries flow eventually southeastward into the Humber. The National Park covers essentially the upland areas of these river valleys and their catchments. From the mouth of the Lune it is approximately 40 kilometres down the prevailing southwesterly wind to the summit of Whernside (Fig. 2) with a rise in altitude of over 700 metres. Similarly on the eastern edge of the National Park there is a rapid fall in altitude from the high fells above Swaledale and Wensleydale to the Vale of Mowbray. This means that the climate shows considerable local variation both across and within the Dales, not least because of the theoretical 0.6 °C fall in air temperature for every 100-metre rise in altitude, the so-called adiabatic lapse rate effect. In the cloudy oceanic climate of northern England the lapse rate may be even higher at 0.65 °C for every 100 metres. Hill tops are windier than sheltered valley bottoms and receive more precipitation as moist air moving across them is cooled, but the orographic enhancement of precipitation in the Dales is not as great as in the nearby Lake District with its higher hills and closer proximity to the coast. As well as the major effects of topography on climate, local features can also have marked effects on microclimates; for example south-facing dale sides receive a greater amount of solar radiation energy and are warmer than north-facing ones, which are cooler and more moist, with often far-reaching effects on the vegetation.

Some of these effects can be seen from records in the Malham region. Early records of precipitation were made at Tarn House from 1870, but these were discontinued in 1928, and it was not until the Field Studies Council established a field centre there in 1948 that weather recording began again. The Malham weather station is at 395 metres, and Gordon Manley (1979) estimated that the mean annual temperature recorded there in the 1950s was 0.3 °C above that expected at this altitude by extrapolation from the nearest lowland stations. He attributed this to local topographical features, including the fact that measurements were made on a south-facing slope, only 100 metres from Malham Tarn (Fig. 3). Some shelter from trees around the house also affects air movement, diminishing the fall in temperature on quiet clear nights and, on fine sunny days, increasing the rise in temperature. He concluded that at the Malham weather station this resulted in fewer air frosts than might be expected. Differences in topography can have a marked effect on the incidence of frost, with for example large saucer-shaped depressions in the landscape making frost hollows in which the incidence of late frosts in their bases is much higher than on their rims. These frosts can have a marked detrimental effect on plants fresh into growth.
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FIG 2. Whernside (736 metres), one of the Three Peaks and the highest point in the Yorkshire Dales National Park, viewed from Southerscales limestone pavement.




In 1963 Manley established a thermograph on Fountains Fell at 660 metres (Fig. 4), 1 kilometre south of the summit cairn, and 5 kilometres northwest of the Malham Field Centre. Temperature records were made from May 1963 to December 1968. The mean annual air temperature was 2.1 °C colder on Fountains Fell than at Malham, representing an apparent very rapid fall in temperature with altitude of 0.79 °C per 100 metres (Table 1). There was a greater number of days with air frosts at the higher altitude (130 days per annum at Fountains Fell, compared to 80 at Malham), and both locations had markedly more frosts than Ilkley, 30 kilometres away in lower Wharfedale, where there were 57 days of air frosts per annum. Manley also estimated that snow lay on the ground at Fountains Fell for 80 days per annum on average, approximately double the length of snow lie at Malham.
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FIG 3. The only long-term meteorological station in the National Park is on the south-facing slope above Malham Tarn and immediately below Tarn House.



Temperature has a marked effect on plant growth, and effectively determines the length of the growing season. This is usually taken to be the period in which the air temperature exceeds 5.5 °C, the temperature at which common lowland pasture grasses begin growth. Whereas in mild winters, at sheltered lowlands sites close to the coast, growth can occur almost throughout the year, on Fountains Fell Manley estimated that the growing season was only the 22 weeks between 10 May and 15 October. Temperature has a marked effect both on vegetative growth and on the ability of plants to set seed. Prince (1976) grew barley on similar soils at Lancaster (53 metres) and Malham (495 metres). He found that barley grains attained a much higher maximum weight, and a month earlier, at Lancaster than at Malham (Fig. 5). At Malham the minimum grain water content was not achieved until late September, five weeks after similar water contents were achieved at Lancaster. This is a striking demonstration of the unsuitability of the Craven uplands for the growth of cereal crops, although in the past oats were an important crop on many farms. Other cereals were also formerly grown in the region, particularly in the lower and warmer parts of the dales. Millward (1988) recorded that when the national corn acreage peaked in the 1850s, only 3 per cent of the 18,000 acres (7,300 ha) in lower Wensleydale was arable, and the 81,000 acres (33,000 ha) in the upper dale would have had considerably less. Temperature has a marked effect on tree growth too, and woodland is rarely found above altitudes at which the mean temperature does not exceed 10 °C for a minimum of two summer months. Based on Manley’s observations on Fountains Fell, tree growth today should be possible almost everywhere in the National Park, and the largely treeless landscape we see today is the result of the demands of human populations and their grazing animals.
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FIG 4. Fountains Fell from Lower Winskill Farm, Langcliffe, showing the ridge on which Gordon Manley established a temporary thermograph in 1963.




Table 1. Average temperatures for Malham Tarn House and Fountains Fell (the latter approximate) reduced to the period 1941–1970, from Manley (1979).
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FIG 5. Accumulation of dry matter by barley grains from plants grown at Malham (red) and Lancaster (blue) in 1970. The error bars show 95 per cent confidence limits. From Prince (1976).



In recent decades there has been increasing concern about climate warming. Burt & Horton (2003) analysed the daily weather record made at Malham in the period 1961–2000. They showed that the annual mean temperature increased by nearly 1 °C over the period, with winters showing the greatest seasonal warming. Although the duration of snow lie was not quantified, this almost certainly declined in response to the winter warming. There were fewer air and ground frosts towards the end of the period, but July and August were the only months to remain entirely frost-free since 1959. The warmest year on record was 1997, with a mean air temperature of 8.2 °C. Rainfall
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	Alder (Alnus glutinosa)  70, 72, 73, 74, 75, 88, 95, 197, 225

	Allium ursinum (Ransoms)  85, 86, 90, 91, 124

	Allolobophora chlorotica  249

	Alopecurus borealis (Alpine Foxtail)  172

	Amanita muscaria (Fly Agaric)  95

	Amblystegium serpens  254

	Ampedus balteatus  223

	Amphidium mougeottii  89

	Anacamptis morio (Green-winged Orchid)  168

	Anas acuta (Pintail)  275

	crecca (Teal)  273, 274

	penelope (Wigeon)  18, 272, 273, 280, 317

	platyrhynchos (Mallard)  274

	strepera (Gadwall)  317

	Anchistronycha abdominalis  223

	Andrena (solitary bees)  104, 107, 109

	Andromeda polifolia (Bog Rosemary)  189, 214, 222

	Anemone, Wood (Anemone nemorosa)  85, 90, 93, 106, 124, 218, 317

	Angelica, Wild (Angelica sylvestris)  78, 86, 158, 217, 218

	Anguilla anguilla (Eel)  271

	Anser anser (Greylag Goose)  258

	Anthoxanthum odoratum (Sweet Vernal-grass)  153, 157, 170

	Anthriscus sylvestris (Cow Parsley)  155

	Anthus pratensis (Meadow Pipit)  258, 259, 268

	trivialis (Tree Pipit)  259

	Aphantopus hyperantus (Ringlet)  298

	Aporrectodea rosea  249

	Apple, Crab (Malus sylvestris)  98

	Arabidopsis thaliana (Thale Cress)  137

	Arabis hirsuta (Hairy Rock-cress)  137

	Araneae  184

	Arenaria norvegica ssp. anglica (English Sandwort)  128, 129

	Argus, Northern Brown (Aricia artaxerxes)  18, 86, 145, 297, 298, 299, 314

	Scotch (Erebia aethiops)  303, 314, 315, 320

	Argynnis Aglaia (Dark Green Fritillary)  145, 298, 300, 304, 314

	Aricia Artaxerxes (Northern Brown Argus)  18, 86, 145, 297, 298, 299, 314

	Arion fasciatus  159

	Armadillium pictum (Woodlouse)  78

	Armeria maritima (Thrift)  143

	Armillaria mellea (Honey Fungus)  100

	Arrhenatherum elatius (False Oat-grass)  155

	Arthonia didyma  89

	Arvicola amphibius (Water Vole)  283, 292–4

	Aseo flammeus (Short-eared Owl)  184

	Ash (Fraxinus excelsior)  18, 72, 74, 75, 76, 77, 79, 80, 85, 86, 88, 89, 90, 91, 93, 94, 95, 99–100, 297, 282, 313, 321–2, 323

	Ash Borer, Emerald (Agrilus planipennis)  322

	Aspen (Populus tremula)  76, 78, 92

	Asphodel, Bog (Narthecium ossifragum)  188, 215, 222

	Asplenium ruta-muraria (Wall-rue)  85, 124, 126, 138, 141

	scolopendrium (Hart’s-tongue Fern)  78, 124, 125, 126, 138

	trichomanes (Maidenhair Spleenwort)  85, 124, 126, 138, 141

	viride (Green Spleenwort)  85, 124, 138

	Asterionella formosa  204, 205, 225

	Athyrium filix-femina (Lady-fern)  78, 82

	Atolmis rubricollis (Red-necked Footman)  301

	Auroch (Bos primigenius)  73, 283, 284

	Austropotamobius pallipes (White-clawed Crayfish)  208, 223, 226, 242–4, 243

	Avens, Mountain (Dryas octopetala)  138, 166, 167–8

	Water (Geum rivale)  78, 131, 137, 154, 218, 314

	Aythya ferina Pochard)  273

	fuligula (Tufted Duck)  273–4, 275


	Badger (Meles meles)  114

	Baetis rhodani  226

	Baneberry (Actaea spicata)  78, 85, 124, 125, 145, 152, 316

	Barbatula barbatula (Stone Loach)  208, 247

	Barbilophozia kunzeana  217

	Bartsia, Alpine (Bartsia alpina)  219–20

	Batrachospermum atrum  226

	bats  250–4, 284

	Brandt’s (Myotis brandtii)  250

	Brown Long-eared (Plecotus auritus)  250

	Daubenton’s (Myotis daubentonii)  250–4, 252

	Natterer’s (M. nattereri)  250–4, 252

	Whiskered (M. mystacinus)  250

	Bear, Brown (Ursus arctos)  73, 281, 284

	Beaver, European (Castor fiber)  284

	Bedstraw, Heath (Galium saxatile)  90, 133, 140, 170, 171, 172, 180

	Lady’s (G. verum)  157, 170

	Limestone (G. sterneri)  166

	Marsh (G. palustre)  159, 216

	Northern (G. boreale)  124

	Beech (Fagus sylvatica)  86, 88, 94, 96, 145

	bees, solitary  104

	Beetle, Heather (Lochmaea suturalis)  183–4

	beetles, bark  322

	click  223

	long-horn  224, 304

	soldier  304

	water  248

	Belchnum spicant (Hard-fern)  133

	Bellflower, Giant (Campanula latifolia)  78

	Bent, Common (Agrostis capillaris)  142, 154, 170, 172, 174,  180

	Creeping (A. stolonifera)  216

	Velvet (A. canina)  172, 180

	Betony (Betonica officinalis)  157

	Betula (birch)  70, 74, 78, 88, 92, 106, 152

	pendula (Silver Birch)  90

	pubescens (Downy Birch)  75, 76, 85, 88, 90, 91, 95, 100, 218, 222, 223

	Bilberry (Vaccinium myrtillus)  88, 90, 91, 92, 130, 133, 140, 172, 177, 176, 180, 182, 214, 222

	Birch (Betula)  70, 74, 78, 88, 92, 106, 152

	Downy (B. pubescens)  75, 76, 85, 88, 90, 91, 95, 100, 218, 222, 223

	Silver (B. pendula)  90

	Bison (Bison priscus)  281

	Bistort, Common (Persicaria bistorta)  154

	Viviparous (P. vivipara)  317

	Bitter-cress, Narrow-leaved (Cardamine impatiens)  124

	Blackbird, Common (Turdus merula)  257

	Blackthorn (Prunus spinosa)  88, 91, 98

	Bladder-fern, Brittle (Cystopteris fragilis)  124

	Blood-vein Moth (Timandra comae)  302

	Blue, Common (Polyommatus icarus)  298

	Bluebell (Hyacinthoides non-scripta)  86, 91, 93

	Blysmus compressus (Flat-sedge)  168

	Boar ,Wild (Sus scrofa)  54, 283

	Bogbean (Menyanthes trifolata)  216, 217, 226

	Bog-moss, see Sphagnum

	Austin’s (Sphagnum austinii)  211–12

	Bog-rush, Black (Schoenus nigricans)  168

	Boloria selene (Small Pearl-bordered Fritillary)  18, 220, 223, 298

	Bombus jonellus  160, 223

	monticola  160

	muscorum  160

	Bos primigenius (Auroch)  73, 283, 284

	Botrychium lunularia (Moonwort)  14

	Bovista paludosa  308

	Brachypodium sylvaticum (False Brome)  85, 91

	Brachythecium rivulare  237

	Bracken (Pteridium aquilinum)  85, 86, 88, 170–1, 180, 264, 268, 311, 323

	Bramble, Stone (Rubus saxatilis)  86, 106, 314

	Branta canadensis (Canada Goose)  258, 275 

	brittleworts  225

	Briza media (Quaking-grass)  154, 166

	Brome, False (Brachypodium sylvaticum)  85, 91

	Brown, Meadow (Maniola jurtina)  298

	Wall (Lasiommata megara)  298

	Bryocamptus rhaeticus  208

	Bryotropha boreella  300

	galbanella  300

	Buckler-fern, Broad (Dryopteris dilatata)  133, 219, 133

	Narrow (D. arthusiana)  219

	Rigid (D. submontana)  82, 124, 126, 316, 317

	Buckthorn (Rhamnus cathartica)  303

	Bufo bufo (Common Toad)  223, 283

	Bullhead (Cottus gobio)  208, 209, 238, 244, 247, 250, 290

	Bulrush (Typha latifolia)  214

	Lesser (T. angustifolia)  223

	bumble bees  160, 223

	Burnet, Salad (Poterium sanguisorba)  72, 86, 166

	Great (Sanguisorba officinalis)  154, 164, 218, 315

	Burnet Companion (Euclidia glyphica)  160

	burnet moths (Zygaena filipendula; Z. lonicerae)  160

	Bur-reed, Least (Sparganium natans)  223

	Buteo buteo (Buzzard)  184, 257, 285

	Buttercup, Bulbous (Ranunculus bulbosus)  154

	Common (R. acris)  154

	Creeping (R. repense)  157, 218

	Butterwort, Common (Pinguicula vulgaris)  168, 218, 316

	Buzzard (Buteo buteo)  184, 257, 285


	Caddisflies  108–9

	Agapetus fuscipes  235

	Agraylea  208

	Agrypnetes crassicornis  208

	Glossosoma conformis  238

	Hydroptila  208

	Melamophylax mucoreus  238

	Polycentris  208

	Tinodes  208

	Calamagrostis stricta (Narrow Small-reed)  217

	Calidris alpina (Dunlin)  18, 259, 265–6

	Calliergon (spear- mosses)  216

	Calliergon giganteum  217

	Calluna vulgaris (Heather)  131, 180, 181, 182–4, 188, 191, 193–6, 211, 212, 214, 222, 259, 260, 261, 264, 265, 268, 300, 317

	Caloneis alpestris  237

	Caltha palustris (Marsh-marigold/Kingcup)  157, 158, 216, 222

	Calypogea integristipula  89

	Campanula latifolia (Giant Bellflower)  78

	rotundifolia (Harebell)  141, 142, 166

	Campylium stellatum  217

	Canary-grass, Reed (Phalaris arundinacea)  226, 242

	Canis lupus (Wolf)  54, 282, 283, 284

	Capreolus capreolus (Roe Deer)  54, 78, 131, 281, 294, 295

	Carabidae  184

	Cardamine impatiens (Narrow-leaved Bitter-cress)  124

	Cardamine pratensis (Cuckooflower)  157, 218, 223

	Carduelis carduelis (Goldfinch)  258, 276

	flavirostris (Twite)  259, 264, 265

	spinus (Siskin)  257

	Carex acutiformis (Lesser Pond Sedge)  242

	appropinquata (Fibrous Tussock-sedge)  218

	bigelowii (Stiff Sedge)  180

	binervis (Green-ribbed Sedge)  172

	canescens (White Sedge)  215

	capillaris (Hair Sedge)  219

	diandra (Lesser Tussock-sedge)  217

	dioica (Dioecious Sedge)  218

	echinata (Star Sedge)  178, 215, 223

	ericetorum (Rare Spring-sedge)  316

	flacca (Glaucous Sedge)  159, 166, 302

	flava (Large Yellow Sedge)  217

	hostiana (Tawny Sedge)  168

	lasiocarpa (Slender Sedge)  218

	muricata (Prickly Sedge)  78, 141

	nigra (Common Sedge)  159, 168, 172, 215, 218, 223

	ornithopoda (Bird’s-foot Sedge)  314

	panicea (Carnation Sedge)  157, 159, 166, 168, 217, 223

	paniculata (Greater Tussock-sedge)  215

	pulicaris (Flea Sedge)  128, 158, 166

	rostrata (Bottle Sedge)  197, 214, 215, 216, 218, 223, 225, 226, 242

	vaginata (Sheathed Sedge)  172

	vesicaria (Bladder Sedge)  226

	viridula (Yellow-sedge)  128, 168, 217

	Carpet, Chestnut-coloured (Thera cognata)  301

	Yellow-ringed (Entephria flavicinctata)  301

	Castor fiber (European Beaver)  284

	Cat, Wild (Felis sylvestris)  286

	Saxicola rubetra (Whinchat)  259

	Celaena haworthii (Haworth’s Minor Moth)  302

	Centaurea nigra (Common Knapweed)  136, 157, 164

	scabiosa (Greater Knapweed)  156

	Cerastium fontanum (Common Mouse-ear)  170

	Ceratium  225

	Ceratocystis  72

	Cercopidae  184

	Cervus elaphus (Red Deer)  175, 281, 282, 284, 294, 296

	nippon (Sika Deer)  295

	Cetraria islandica  190

	Chaerophyllum temulum (Rough Chervil)  156

	Chaetomorpha incrassata  205

	Chalara fraxinea  99

	Chara (stonewort)  205–7, 208, 223, 225, 242, 316

	Cherry, Bird (Prunus padus)  77, 85, 88, 91

	Chervil, Rough (Chaerophyllum temulum)  156

	Chiffchaff (Phylloscopus collybita)  259

	Chiloscyphus polyanthos  241

	Chimney Sweeper (Odezia atrata)  160

	Chironomidae  191

	Chondrina clienta  132

	Chroicocephalus ridibundus (Black-headed Gull)  317

	Chrysosplenium oppositifolium (Opposite-leaved Golden-saxifrage)  88, 218, 254

	Chydorus sphaericus  226

	Cicely, Sweet (Myrrhis odorata)  155, 156

	Cinclidotus fontinaloides  238, 242, 314

	Cinclus cinclus (Dipper)  238, 275–6

	Cinquefoil, Alpine (Potentilla crantzii)  124, 125, 166, 168, 217

	Marsh (P. palustris)  216, 223

	Spring (P. tabernaemontani)  316

	Circaea lutetiana (Enchanter’s Nightshade)  124

	Circus cyaneus (Hen Harrier)  184, 257, 266, 280, 323

	Cirsium heterophyllum (Melancholy Thistle)  78, 85, 131, 137, 153, 157, 217, 314

	Cirsium palustre (Marsh Thistle)  218, 223

	Cistus Forester (Adscita geryon)  301

	Cladium mariscus (Great Fen Sedge)  316–17

	Cladonia impexa  180

	islandica  190

	parasitica  89

	pyxidata  180

	squamosa  177

	uncialis  180

	Cladophora glomerata  205

	Clausilia Dubia  132

	Cleavers (Galium aparine)  218

	Cloudberry (Rubus chamaemorus)  190, 214

	Clover, Red (Trifolium pratense)  154, 155, 159, 160

	White (T. repens)  154, 160, 170

	Clubmoss, Fir (Huperzia selago)  133

	Lesser (Selaginella selaginoides)  138, 168

	Club-rush, Common (Schoenoplectus lacustris)  225

	Cochlearia pyrenaica (Pyrenean Scurvygrass)  137, 143

	Cock’s-foot (Dactylis glomerata)  154

	Coelodonta antiquitatis (Woolly Rhinoceros)  282

	Coeloglossum viride (Frog Orchid)  167, 314

	Coenonympha pamphilus (Small Heath)  298, 299

	Collema fuscovirens  132

	Collembola (springtails)  10, 184, 249

	Cololejeunea rossettiana  138

	Columba palumbus (Pigeon, Wood)  276, 279

	Conopodium majus (Pignut)  154, 160, 170

	Convallaria majalis (Lily-of-the-valley)  86, 106, 124, 125, 145

	Coot (Fulica atra)  273, 274–5

	Cormorant (Phalacrocorax carbo)  273

	Corncrake (Crex crex)  257, 258, 269–70, 323

	Cornus sanguinea (Dogwood)  90

	Corvus corax (Raven)  138

	corone (Carrion Crow)  184, 263 266

	monedula (Jackdaw)  138, 276

	Corylus avellana (Hazel)  70, 72, 73, 74, 75, 77, 85, 88, 89, 90, 92, 93, 94, 98, 106

	Cottongrass, Broad-leaved (Eriophorum latifolium) 86, 168

	Common (E. angustifolium)  176, 188, 191, 211, 212, 222

	Hare’s-tail (E. vaginatum)  130, 172, 176, 188, 212, 214, 219, 222

	Cottus gobio (Bullhead)  208, 209, 238, 244, 247, 250, 290

	Cowberry (Vaccinium vitis-idaea)  133, 177, 176, 180, 214

	Cow-wheat, Common (Melampyrum pratense)  177

	Crambus ericella  300

	Cranberry (Vaccinium oxycoccus)  176, 188, 215, 222

	Crane’s-bill, Bloody (Geranium sanguineum)  86, 124, 125, 145, 167

	Meadow (G. pratense)  156

	Wood (G. sylvaticum)  78, 79, 85, 153, 157, 159, 160, 164, 218, 314

	craneflies (Tipula)  266

	Crataegus monogyna (Hawthorn)  78, 85, 88, 89, 91, 98, 137

	Crayfish, Signal (Pacifastachus leniusculus)  242–4, 243

	White-clawed (Austropotamobius pallipes)  208, 223, 226, 242–4, 243

	Crenobia alpina (Flatworm)  237, 238

	Crepis mollis (Northern Hawk’s-beard)  78, 242

	paludosa (Marsh Hawk’s-beard)  78, 85, 137, 159, 218

	praemorsa (Leafless Hawks-beard)  317, 320

	Cress, Thale (Arabidopsis thaliana)  137

	Crex crex (Corncrake)  257, 258, 269–70, 323

	Criorhina floccosa  223

	Crocuta capreolus (Spotted Hyena)  281

	Crow, Carrion (Corvus corone)  184, 263 266

	Crowberry (Empetrum nigrum)  131, 172, 176, 177, 180, 188, 214

	Crowfoot, Round-leaved (Ranunculus omiophyllus)  172

	Cryptogramma crispa (Parsley Fern)  138

	Ctenidium molluscum  78, 124, 166, 168

	Cuckoo (Cuculus canorus)  258

	Cuckooflower (Cardamine pratensis)  157, 218, 223

	Cuculus canorus (Cuckoo)  258

	cup fungus (Hymenoscyphus pseudoalbidus)  99

	Curculionidae  184

	Curlew (Numenius arquata)  184, 270–1

	Currant, Downy (Ribes spicatum)  124, 217

	Cymbella prostrata  205

	Cynosurus cristatus (Crested Dog’s-tail)  154, 157, 170

	Cypripedium parviflorum (American Lady’s Slipper Orchid)  105, 111, 113

	calceolus (Lady’s Slipper Orchid)  18, 20, 90, 101–16, 310

	Cystopteris fragilis (Brittle Bladder-fern)  124

	Dactylis glomerata (Cock’s-foot)  154

	Dactylorhiza purpurella (Northern Marsh-orchid)  218, 316

	Dama dama (Fallow Deer)  54, 294

	damselflies  304

	dandelions (Taraxacum)  170, 264

	Danthonia decumbens (Heath-grass)  172

	Daphne laureola (Spurge Laurel)  90

	mezereum (Mezereon)  78, 79

	Deer, Fallow (Dama dama)  54, 294

	Giant (Megalosaurus giganteus)  281

	Muntjac (Muntiacus flava)  296, 323

	Red (Cervus elaphus)  175, 281, 282, 284, 294, 296

	Roe (Capreolus capreolus)  54, 78, 131, 281, 294, 295

	Sika (Cervus nippon)  295

	Deergrass (Trichophorum cespitosum)  189–90, 214, 222

	Delichon urbicum (House Martin)  138

	Dendrocopos major (Great Spotted Woodpecker)  276, 277, 304

	Deroceras reticulatum  159

	Deschampsia cespitosa (Tufted Hairgrass)  85, 88, 90, 91

	flexuosa (Wavy Hair-grass)  90, 92, 130, 133, 140, 172, 177, 180, 182, 214, 223

	Diatoma elongatum  205

	hiemale  237

	tenuis  205

	Dicranum scoparium  180

	Didymodon tophaceus  237

	Digitalis purpurea (Foxglove)  140

	Dinobryum divergens  205

	Dinocras cephalotes  238

	Dipper (Cinclus cinclus)  238, 275–6

	Discus rotundatus  132

	Distichium capillaceum  89

	Dog’s Mercury (Mercurialis perennis)  85, 86, 88, 90, 91, 93, 124, 152

	Dog’s-tail, Crested (Cynosurus cristatus)  154, 157, 170

	dog-violets (Viola reichenbachiana; V. riviniana)  93, 166, 298, 300

	Dogwood (Cornus sanguinea)  90

	Dolichospermum flosaquae  205

	Dormouse, Hazel (Muscardinus avellanarius)  18, 93, 94

	Dove, Collared (Streptopelia decaocto)  257, 276, 279, 280

	Draba incana (Hoary Whitlowgrass)  137

	muralis (Wall Whitlowgrass)  137

	dragonflies (Libellula depressa; L. quadrimaculata)  223

	Drosera rotundifolia (Round-leaved Sundew)  190, 215, 222, 316

	Dryas octopetala (Mountain Avens)  138, 166, 167–8

	Dryopteris affinis (Scaly Male-fern)  82

	arthusiana (Narrow Buckler-fern)  219

	dilatata (Broad Buckler-fern)  133, 219, 133

	submontana (Rigid Buckler-fern)  82, 124, 126, 316, 317

	filix-mas (Male-fern)  78, 124

	Duck, Tufted (Aythya fuligula)  273–4, 275

	Dunlin (Calidris alpina)  18, 259, 265–6

	Eana penziana  300

	earthworms  10, 249, 261

	Allolobophora chlorotica  249

	Aporrectodea rosea  249

	eel (Anguilla anguilla)  271

	Eiglera flavida  238

	Eilema griseola (Dingy Footman)  301

	depressa (Buff Footman)  301

	Eleocharis acicularis (Needle Spike-rush)  225

	austriaca (Northern Spike-rush) 242

	Elephant, Straight-tusked (Palaeoloxodon antiquus)  281

	Elk (Alces alces)  284

	Elm (Ulmus)  70, 73, 74

	Wych (Ulmus glabra)  75, 76, 78, 86, 90, 91, 92, 93

	Elodea canadensis (Canadian Waterweed)  206, 225

	nuttallii (Nuttall’s Waterweed)  225

	Empetrum nigrum (Crowberry)  131, 172, 176, 177, 180, 188, 214

	Enchytraeidae (potworms)  10

	Encyonema prostratum  205

	Endocarpon pusillum  89

	Entephria flavicinctata (Yellow-ringed Carpet)  301

	Ephemeroptera  191

	Epilobium palustre (Marsh Willowherb)  217

	Epipactis atrorubens (Dark Red Helleborine)  88, 124, 141, 167

	Equisetum fluviatile (Water Horsetail)  216, 217

	palustre (Marsh Horsetail)  157, 159

	Equus ferus (Wild Horse)  73, 282, 283

	Erica cinerea (Bell Heather)  177

	tetralix (Cross-leaved Heath)  176, 179, 188, 214, 222, 316

	Eriophorum angustifolium (Common Cottongrass)  176, 188, 191, 211, 212, 222

	latifolium (Broad-leaved Cottongrass)  86, 168

	vaginatum (Hare’s-tail Cottongrass)  130, 172, 176, 188, 212, 214, 219, 222

	Erophila verna (Common Whitlowgrass)  137

	Euclidia glyphica (Burnet Companion)  160

	Euonymous europaeus (Spindle)  85, 90

	Euphrasia arctica (Arctic Eyebright)  155

	officinalis (Montane Eyebright)  155

	rostkoviana ssp. montana 217

	Exobasidium karstenii  189

	Eyebright (Euphrasia)  154, 164, 217, 226

	Artic (E. arctica)  155

	Montane (E. officinalis)  155

	Fagus sylvatica (Beech)  86, 88, 94, 96, 145

	Falco columbarius (Merlin)  259, 266, 267, 268

	peregrinus (Peregrine Falcon)  138, 184, 257, 266, 267

	Falcon, Peregrine (Falco peregrinus)  138, 184, 257, 266, 267

	Feather-moss, Yorkshire (Thamnobrium cataractarum)  241–2

	Felis sylvestris (Wild Cat)  286

	Fen-sedge, Great (Cladium mariscus)  316–17

	Fern, Beech (Phegopteris connectilis)  89, 133

	Hart’s-tongue (Asplenium scolopendrium)  78, 124, 125, 126, 138

	Lemon-scented (Oreopteris limbosperma)  89, 133, 171

	Limestone (Gymnocarpium robertianum)  78, 82, 83, 124, 141, 145, 316

	Oak (G. dryopteris)  89

	Parsley (Cryptogramma crispa)  138

	Ferret (Mustela putorius furo)  287–8

	Fescue, Red (Festuca rubra)  154, 157

	Festuca ovina (Sheep’s-fescue)  141, 142, 166, 170, 172, 174, 300, 302

	rubra (Red Fescue)  154, 157

	vivipara (Viviparous Sheep’s-fescue)  135, 180

	Fibrecap, White (Inocybe geophylla)  96

	Ficedula hypoleuca (Pied Flycatcher)  276, 278

	Filipendula ulmaria (Meadowsweet)  78, 85, 131, 157, 159, 217, 218

	Fir, Douglas (Pseudotsuga menziesii)  88

	Fissidens adianthoides  128

	dubius  124, 128, 254

	rufulus  89, 256

	taxifolius  256

	Flat-sedge (Blysmus compressus)  168

	Flatworm  208, 237, 238

	Crenobia alpina  237

	Common (Polycelis nigra)  208

	Flax, Fairy (Linum catharticum)  141 166

	Fly Agaric (Amanita muscaria)  95

	Flycatcher, Pied (Ficedula hypoleuca)  276, 278

	Spotted (Muscicapa striata)  276

	Fontinalis antipyretica  205, 241

	Footman, Buff (Eilema depressa)  301

	Dingy (E. griseola)  301

	Red-necked (Atolmis rubricollis)  301

	Forget-me-not, Pale (Myosotis stolonifera)  172

	Water (M. scorpiodes)  216, 218, 226

	Fox (Vulpes vulpes)  184, 264, 266, 275, 281

	Arctic (Vulpes lagopus)  282

	Foxglove (Digitalis purpurea)  140

	Foxtail, Alpine (Alopecurus borealis)  172

	Fragaria vesca (Wild Strawberry)  106

	Fraxinus excelsior (Ash)  18, 72, 74, 75, 76, 77, 79, 80, 85, 86, 88, 89, 90, 91, 93, 94, 95, 99–100, 297

	Fritillary, Dark Green (Argynnis aglaja)  145, 298, 300, 304, 314

	Small Pearl-Bordered (Boloria selene)  18, 220, 223, 298

	Frog, Common (Rana temporaria)  223, 283

	Fulica atra (Coot)  273, 274–5


	Gadwall (Anas strepera)  317

	Gagea lutea (Star-of-Bethlehem)  78, 88

	Galium aparine (Cleavers)  218

	boreale (Northern Bedstraw)  124

	odoratum (Sweet Woodruff)  88

	palustre (Marsh Bedstraw)  159, 216

	saxatile (Heath Bedstraw)  90, 133, 140, 170, 171, 172, 180

	sterneri (Limestone Bedstraw)  166

	verum (Lady’s Bedstraw)  157, 170

	Gallinago gallinago (Common Snipe)  257, 270, 271

	Gallinula chloropus (Moorhen)  258, 274, 275, 291

	Gammarus lacustris  207–8

	pulex (Freshwater Shrimp)  208, 235, 238, 244, 249

	Gasterosteus aculeatus (Three-spined Stickleback)  208

	Gentian, Field (Gentianella campestris)  166

	Geranium robertianum (Herb Robert)  86, 124, 141

	pratense (Meadow Crane’s-bill)  156

	sanguineum (Bloody Crane’s-bill)  86, 124, 125, 145, 167

	sylvaticum (Wood Crane’s-bill)  78, 79, 85, 153, 157, 159, 160, 164, 218, 314

	Geum rivale (Water Avens)  78, 131, 137, 154, 218, 314

	Globeflower (Trollius europaeus)  78, 79, 131, 137, 152, 157, 159, 218

	Gloeocapsa  254

	Gloeotrichia echinulata  205

	Glossosoma conformis  238

	Goat Willow (Salix caprea)  75

	Golden-saxifrage, Opposite-leaved (Chrysosplenium oppositifolium)  88, 218, 254

	Goldfinch (Carduelis carduelis)  258, 276

	Goldilocks (Ranunculus auricomus)  218

	Goosander (Mergus merganser)  258, 271, 272

	Goose, Canada (Branta canadensis)  258, 275

	Greylag (Anser anser)  258

	grasshoppers  304

	Grass-of-Parnassus (Parnassia palustris)  86, 168, 218

	Grayling (Thymallus thymallus)  243

	Grebe, Great Crested (Podiceps cristatus)  275

	Little (Tachybaptus ruficollis)  274

	Grouse, Black (Tetrao tetrix)  260, 262–4, 280, 284

	Red (Lagopus lagopus scoticus)  12, 68, 176, 177, 181–2, 184–5, 190, 191

	Gull, Black-headed (Chroicocephalus ridibundus)  317

	Gulo gulo (Wolverine)  282

	Gymnadenia conopsea (Fragrant Orchid)  86

	Gymnocarpium dryopteris (Oak Fern)  89

	robertianum (Limestone Fern)  78, 82, 83, 124, 141, 145, 316

	Gymnocolea inflata  177


	Habrophlebia fusca  226

	Haematopus ostralegus (Oystercatcher)  271

	Haemopus sanguisuga (Horse-leech)  208

	Hair-grass, Crested (Koeleria macrantha)  166

	Tufted (Deschampsia cespitosa)  85, 88, 90, 91

	Wavy (D. flexuosa)  90, 92, 130, 133, 140, 172, 177, 180, 182, 214, 223

	Halictus (solitary bee)  104

	Hard-fern (Blechnum spicant)  133

	Hare, Brown (Lepus europaeus)  78, 131

	Mountain (Lepus timidus)  73, 78, 185

	Harebell (Campanula rotundifolia)  141, 142, 166

	Harrier, Hen (Circus cyaneus)  184, 257, 266, 280, 323

	harvestmen  304

	Hawk’s-beard, Leafless (Crepis praemorsa)  317, 320

	Marsh (C. paludosa)  78, 137, 159, 218

	Northern (C. mollis)  78, 242

	Hawkbit, Autumn (Scorzoneroides autumnalis)  157, 264

	Rough (Leontodon hispidus)  154, 159

	Haworth’s Minor (Celaena haworthii)  302

	Hawthorn (Crataegus monogyna)  78, 85, 88, 89, 91, 98, 137

	Hazel (Corylus avellana)  70, 72, 73, 74, 75, 77, 85, 88, 89, 90, 92, 93, 94, 98, 106

	Heath Rivulet (Perizoma minorata)  301

	Heath, Cross-leaved (Erica tetralix)  176, 179, 188, 214, 222, 316

	Small (Coenonympha pamphilus)  298, 299

	Heather (Calluna vulgaris)  130, 133, 166, 172, 175, 176–7, 180–5, 180, 181, 188, 191, 193–6, 211, 212, 214, 222, 259, 260, 261, 264, 265, 268, 300, 317

	Bell (Erica cinerea)  177

	Heath-grass (Danthonia decumbens)  172

	Hedgehog, Wood (Hydnum repandum)  96

	Helianthemum nummularium (Common Rockrose)  86, 166, 167, 297, 301

	Helleborine, Dark Red (Epipactis atrorubens)  88, 124, 141, 167

	Heracleum sphondylium (Hogweed)  156

	Herald (Scoliopteryx libatrix)  86, 250

	Herb Paris (Paris quadrifolia)  78, 85, 86, 93, 106, 124

	Herb-Robert (Geranium robertianum)  86, 124, 141

	Hippocrepis comosa (Horseshoe Vetch)  168, 314

	Hippurus vulgaris (Mare’s-tail)  223

	Hirundo rustica (Barn Swallow)  257

	Hogweed (Heracleum sphondylium)  156

	Holcus lanatus (Yorkshire Fog)  154, 157

	Holly (Ilex aquifolium)  74, 82, 88, 90

	Holly-fern (Polystichum lonchitis)  78, 82, 83, 124, 317

	Homalothecium lutescens  166

	Honey Fungus (Armillaria mellea)  100

	Hornungia petraea (Hutchinsia)  137, 316

	Horse, Wild (Equus ferus)  73, 282, 283

	Horse-leech (Haemopus sanguisuga)  208

	Horsetail, Marsh (Equisetum palustre)  157, 159

	Water (E. fluviatile)  216, 217

	hoverflies  217, 223

	Criorhina floccosa  223

	Eristalis rupium  217

	Platycheirus immarginatus  217 

	Huperzia selago (Fir Clubmoss)  133

	Hutchinsia (Hornungia petraea)  137, 316

	Hyacinthoides non-scripta (Bluebell)  86, 91, 93

	Hydnum repandum (Wood Hedgehog)  96

	Hydra oligactis  207

	Hydroptila  208

	Hydrothassa hannoveriana  217

	Hyena, Spotted (Crocuta crocuta)  281

	Hygroamblystegium fluviatile  241

	Hygrocybe (Waxcap)  159

	calyptriformis (Pink Waxcap)  159

	Hygrohypnum luridum  238

	Hylocomium splendens  170, 180

	Hymenoscyphus pseudoalbidus (cup fungus)  99

	Hymenostylium recurvirostrum  237

	Hypnum cupressiforme  170

	jutlandicum  180

	Ilex aquifolium (Holly)  74, 82, 88, 90

	Ixodes ricinus (Sheep Tick)  185


	Jackdaw (Corvus monedula)  138, 276

	Jacob’s Ladder (Polemonium caeruleum)  88, 141, 168, 217

	Juncus acutiflorus (Sharp-flowered rush)  168

	articulatus (Jointed Rush)  128, 157, 168

	effusus (Soft-rush)  157, 172, 173, 178, 227

	squarrosus (Heath Rush)  168, 174

	Jungermannia atrovirens  237

	Juniper (Juniperus communis)  70, 72, 74, 80, 81, 82, 91, 98, 99, 261, 301


	Kingcup (Caltha palustris)  157, 158, 222

	Knapweed, Common (Centaurea nigra)  136, 157, 164

	Greater (C. scabiosa)  156

	Koeleria macrantha (Crested Hair-grass)  166


	lacewings  304

	Lactarius aurantiacus (Orange Milk Cap)  96

	glyciosmus (Milk Cap)  95

	Lady’s Slipper Orchid (Cypripedium calceolus)  18, 20, 90, 101–16, 310

	American (C. parviflorum)  105, 111, 113

	lady’s-mantle  153, 154, 157, 168

	Lady-fern (Athyrium filix-femina)  78, 82

	Lagopus lagopus scoticus (Red Grouse)  12, 68, 176, 177, 181–2, 184–5, 190, 191

	Lamprey, Brook (Lampetra planeri)  247

	River (L. fluviatilis)  247

	Lamprey, Sea (Petromyzon marinus)  247

	Lapwing (Vanellus vanellus)  184, 257, 270, 271

	Larch, European (Larix decidua)  86, 88, 94

	Japanese (L. kaempferi)  94

	Larix decidua (European Larch)  86, 88, 94

	kaempferi (Japanese Larch)  94

	Lasioglossum (solitary bees)  104

	Lasiommata megara (Wall Brown)  298

	Lathyrus pratensis (Meadow Vetchling)  154, 164

	Laurel, Spurge (Daphne laureola)  90

	Least Minor (Photedes captiuncula)  18, 302

	Leccinum versipelle  95

	leeches  208

	Leiodes flavicornis  220

	Leiostyla anglica (land snail)  89

	Lemanea fluviatilis  241

	Leontodon hispidus (Rough Hawkbit)  154, 159

	Lepraria incana  254

	Leptodora kindti  226

	Lepus europaeus (Brown Hare)  78, 131

	timidus (Mountain Hare)  73, 78, 185

	Lettuce, Wall (Mycelis muralis)  124, 125

	Leucanthemum vulgare (Oxeye Daisy)  157

	Libellula depressa  223

	quadrimaculata  223

	lichens  58, 89, 90, 102, 121, 122, 128, 131, 132, 133, 136, 190, 192, 238, 254

	Arthonia didyma  89

	Cetraria islandica  190

	Cladonia impexa  180

	C. parasitica  89

	C. pyxidata  180

	C. squamosa  177

	C. uncialis  180

	Collema fuscovirens  132

	Eiglera flavida  238

	Endocarpon pusillum  89

	Lepraria incana  254

	Placynthium nigrum  132

	Thelidium fontigenum  238

	Thelotrema lepadinum  89, 90

	Ligustrum vulgare (Wild Privet)  303

	Lily-of-the-valley (Convallaria majalis)  86, 106, 124, 125, 145

	lime (Tilia)  72, 74

	Large-leaved (T. platyphyllos)  94

	Small-leaved (T. cordata)  90, 94

	Limosella aquatica (Mudwort)  225

	Linum catharticum (Fairy Flax)  141 166 

	Lion (Panthera leo)  281

	Lissotriton helveticus (Palmate Newt)  223

	vulgaris (Smooth Newt)  223

	liverworts  78, 138, 159, 177, 190, 215, 217, 237

	Barbilophozia kunzeana  217

	Colojeunea rossettiana  138

	Gymnocolea inflata  177

	Lophozia  ventricosa  215

	Mylia anomala  190, 215

	Mylia taylorii  190

	Odontoschima sphagni  190, 215

	Pedinophyllum interruptum  78, 138

	Plagiochila spinulosa  78

	Pseudoleskella catenulata  138

	Scapania undulata  237

	Lizard, Common (Zootoca vulgaris)  223

	Loach, Stone (Barbatula barbatula)  208, 247

	Lobaria laetevirens  90

	Lochmaea suturalis (Heather Beetle)  183–4

	Locustella naevia (Grasshopper Warbler)  280

	Lophocolea bidentata  172

	Lophozia ventricosa  215

	Lotus corniculatus (Bird’s Foot-trefoil)  157, 160, 166

	Lousewort, Marsh (Pedicularis palustris)  217

	Lutra lutra (European Otter)  208, 209, 273, 274, 275, 288, 289, 291, 293

	Luzula campestris (Field Woodrush)  170

	multiflora (Heath Wood-rush)  172

	sylvatica (Great Woodrush)  88, 90, 92, 172

	Lynx (Lynx lynx)  73, 284

	Male-fern (Dryopteris filix-mas)  78, 124

	Scaly (D. affinis)  82

	Mallard (Anas platyrhynchos)  274

	Malus sylvestris (Crab Apple)  98

	mammoths  281, 282

	Maniola jurtina (Meadow Brown)  298

	Maple, Field (Acer campestre)  75

	Mare’s-tail (Hippurus vulgaris)  223

	Marjoram, Wild (Origanum vulgare)  136

	Marsh-marigold (Kingcup) (Caltha palustris)  157, 158, 222

	Marsh-Orchid, Northern (Dactylorhiza purpurella)  218, 316

	Marten, Pine (Martes martes)  286–7, 323

	Martes martes (Pine Marten)  286–7, 323

	Martin, House (Delichon urbicum)  138

	Sand (Riparia riparia)  258

	Mastogloia lacustris  205

	Mat-grass (Nardus stricta)  171, 172, 174, 180, 237

	mayflies  191, 208, 226, 235, 238, 276

	Ameletus inopinatus  238

	Baetis rhodani  226

	Caenis horaria  208

	Ecdyonurus torrentis  238

	False March brown (Ecdyonurus venosus)  235

	Habrophlebia fusca  226

	Olive Upright (Rhithrogena semicolorata)  235

	Meadow-grass, Alpine (Poa alpina)  134

	Rough (P. trivialis)  154

	Meadow-rue, Lesser (Thalictrum minus)  124, 125, 145

	Meadowsweet (Filipendula ulmaria)  78, 85, 131, 157, 159, 217, 218

	Megaloceros giganteus (Giant Deer)  281

	Megaselia malhamensis (scuttle fly)  217

	parnassia  217

	Melamophylax mucoreus  238

	Melampyrum pratense (Common Cow-wheat)  177

	Meles meles (Badger)  114

	Melick, Mountain (Melica nutans)  86, 87, 88, 124, 314

	Wood (M. uniflora)  88

	Mentha aquatica (Water Mint)  218, 223

	Menyanthes trifoliata (Bogbean)  216, 217, 226

	Mercurialis perennis (Dog’s Mercury)  85, 86, 88, 90, 91, 93, 124, 152

	Merganser, Common (Goosander) (Mergus merganser)  258, 271, 272

	Merlin (Falco columbarius)  259, 266, 267, 268

	Mezereon (Daphne mezereum)  78, 79

	Microtus agrestis (Short-tailed Field Vole)  114

	Milk Cap (Lactarius glyciosmus)  95

	Orange (Lactarius aurantiacus)  96

	Milkwort, Dwarf (Polygala amarella)  88, 141, 166, 316

	millipedes  304

	Mink, American (Neovison vison)  258, 259, 274, 291–4

	Minnow (Phoxinus phoxinus)  208, 247, 271

	Mint, Water (Mentha aquatica)  218, 222

	Minuartia verna (Spring Sandwort)  142, 143

	mites (Acarina)  10, 249

	Mole (Talpa europaea)  10

	Molinia caerulea (Purple Moor-grass)  157, 179, 190, 218, 219, 221

	Moonwort (Botrychium lunularia)  14 

	Moor-grass, Blue (Sesleria caerulea)  141, 166, 167, 170

	Purple (Molinia caerulea)  157, 179, 190, 218, 219, 221

	Moorhen (Gallinula chloropus)  258, 274, 275, 291

	Moraria mrazeki  208

	mosses, haircap (Polytrichum; Polytrichastrum)  172, 178, 215

	spear (Calliergon)  216

	Motacilla cinerea (Grey Wagtail)  275, 276

	flava (Yellow Wagtail)  257, 268, 269, 323

	Mouse-ear, Common (Cerastium fontanum)  170

	Mudwort (Limosella aquatica)  225

	Muntiacus reevesi (Muntjac Deer)  296, 323

	Muscardinus avellanarius (Hazel Dormouse)  18, 93, 94

	Muscicapa striata (Spotted Flycatcher)  276

	Mustela erminea (Stoat)  184, 264, 285

	nivalis (Weasel)  184, 285

	putorius (Polecat)  286–8, 287

	putorius furo (Ferret)  287–8

	Mycelis muralis (Wall Lettuce)  124, 125

	Mycena renati  308

	Mylia anomala  190, 215

	taylorii  190

	Myosotis scorpiodes (Water Forget-me-not)  216, 218, 226

	stolonifera (Pale Forget-me-not)  172

	Myotis brandtii (Brandt’s Bat)  250

	daubentonii (Daubenton’s Bat)  250, 251, 252, 254

	mystacinus (Whiskered Bat)  250

	nattereri (Natterer’s Bat)  250

	Myriophyllum spicatum (Spiked Water-milfoil)  206, 207

	Myrrhis odorata (Sweet Cicely)  155, 156

	Myxomatosis cuniiculi  285


	Nardus stricta (Mat-grass)  171, 172, 174, 180, 237

	Narthecium ossifragum (Bog Asphodel)  188, 215, 222

	Neckera crispa  124

	Nemouridae  191

	Neottia cordata (Lesser Orchid)  190

	nidus-avis (Bird’s-nest Orchid)  314

	Neovison vison (American Mink)  258, 259, 274, 291–4

	Nettle, Stinging (Urtica dioica)  218, 296

	Newt, Great Crested (Triturus cristatus)  223

	Palmate (Lissotriton helveticus)  223

	Smooth (L. vulgaris)  223

	Nightshade, Enchanter’s (Circaea lutetiana)  124

	Nitella flexilis  225

	Noccaea caerulescens (Alpine Penny-cress)  142, 143

	Normandina pulchella  90

	Nostoc commune  128

	Notiophilus aquaticus  223

	Nowellia curvifolia  89

	Numenius arquata (Curlew)  184, 270–1

	Nuphar lutea (Yellow Water-lily)  225

	Nuthatch (Sitta europaea)  257, 276, 277


	oak (Quercus)  72, 74–5, 86, 88, 90, 98, 100, 106, 282

	Pedunculate (Q. robur)  90, 93

	Sessile (Q. petraea)  18, 19, 74, 88, 89, 92, 98

	Oat-grass, False (Arrhenatherum elatius)  155

	Yellow (Trisetum flavescens)  157

	Odezia atrata (Chimney Sweeper)  160

	Odontoschisma sphagni  190, 215

	Oedogonium  205

	Oenanthe oenanthe (Northern Wheatear)  259, 260

	Opegrapha rufescens  90

	Opherophtera brumata (Winter Moth)  250

	Ophrys insectifera (Fly Orchid)  314

	Orchid, Bird’s-nest (Neottia nidus-avis)  314

	Burnt (Orchis ustulata)  168

	Fly (O. insectifera)  314

	Fragrant (Gymnadenia conopsea)  86

	Frog (Coeloglossum viride)  167, 314

	Greater Butterfly (Platanthera chlorantha)  314

	Green-winged (Anacamptis morio)  168

	Lady’s Slipper (Cypripedium calceolus)  18, 20, 90, 101–16, 310

	Lady’s Slipper, American (C. parviflorum)  105, 111, 113

	Lesser Twayblade (Neottia cordata)  190

	Oreopteris limbosperma (Lemon-scented Fern)  89, 133, 171

	Origanum vulgare (Wild Marjoram)  136

	Orthilia secunda (Serrated Wintergreen)  133

	Orthodontium lineare  177

	Oryctolagus cuniculus (Rabbit)  78, 84, 91, 92, 131, 185, 284, 285–6

	Otter, European (Lutra lutra)  208, 209, 273, 274, 275, 288, 289, 291, 293

	Ouzel, Ring (Turdus torquatus)  18, 260, 261

	Owl, Short-eared (Aseo flammeus)  184

	Oxalis acetosella (Wood-sorrel)  90, 124, 125, 171

	Oxeye Daisy (Leucanthemum vulgare)  157

	Oxycera pygmaea (Pygmy Soldier Fly)  217

	Oxychilus alliarius  132

	Oystercatcher (Haematopus ostralegus)  271

	Pacifastachus leniusculus (American Signal Crayfish)  242–4, 243 

	Palaeoloxodon antiquus (Straight-tusked Elephant)  281

	Palustriella commutata  168, 237

	falcata  215

	Pansy, Mountain (Viola lutea)  143, 170

	Panthera leo (Lion)  281

	Paris quadrifolia (Herb Paris)  78, 85, 86, 93, 106, 124

	Parnassia palustris (Grass-of-Parnassus)  86, 168, 218

	Parsley, Cow (Anthriscus sylvestris)  155

	Pediastrum  225

	Pedicularis palustris (Marsh Lousewort)  217

	Pedinophyllum interruptum  78, 138

	Penny-cress, Alpine (Noccaea caerulescens)  142, 143

	Perch (Perca fluviatilis)  208, 210, 226

	Perizoma minorata (Heath Rivulet)  301

	Persicaria bistorta (Common Bistort)  154

	Petromyzon marinus (Sea Lamprey)  247

	Phalacrocorax carbo (Cormorant)  274

	Phalaris arundinacea (Reed Canary-grass)  226, 242

	Phalacrocera replicata  217

	Phegopteris connectilis (Beech Fern)  89, 133

	Philonotis calcarea  68, 218

	Phoenicurus phoenicurus (Redstart)  279

	Photedes captiuncula (Least Minor)  18, 302

	Phoxinus phoxinus (Minnow)  208, 247, 271

	Phragmites australis (Common Reed)  197, 214, 226, 242, 

	Phylloscopus collybita (Chiffchaff)  259

	sibilatrix (Wood Warbler)  259, 276, 279

	trochilus (Willow Warbler)  259, 279

	Phytophthora austrocedrae  82, 99

	Picea abies (Norway Spruce)  86, 95

	sitchensis (Sitka Spruce)  95

	Pieris napi (Green-veined White)  298

	Pigeon, Wood (Columba palumbus)  276, 279

	Pignut (Conopodium majus)  154, 160, 170

	Pine, Lodgepole (Pinus contorta)  95

	Scots (P. sylvestris)  70, 86

	Pinguicula vulgaris (Common Butterwort)  168, 218, 316

	Pintail (Anas acuta)  275

	Pinus contorta (Lodgepole Pine)  95

	sylvestris (Scots Pine)  70, 86

	Pipistrelle, Common (Pipistrellus pipistrellus)  250

	Pipit, Meadow (Anthus pratensis)  258, 259, 268

	Tree (Anthus trivialis)  259

	Placynthium nigrum  132

	Plagiochila spinulosa  78

	Plagiomnium elatum  216

	undulatum  78

	Plantain, Ribwort (Plantago lanceolata)  72, 170

	Platanthera chlorantha (Greater Butterfly Orchid)  314

	Platyhypnidium riparioides  237, 241, 242

	Plecotus auritus (Brown Long-eared Bat)  250

	Pleurozium schreberi  170, 180

	Plover, Golden (Pluvialis apricaria)  18, 184, 259, 265, 266

	Poa alpina (Alpine Meadow-grass)  134

	trivialis Rough Meadow-grass)  154

	Pochard (Aythya farina)  273

	Podiceps cristatus (Great Crested Grebe)  275

	Poecile palustris (Marsh Tit)  276, 277–78

	Pohlia nutans  177, 214

	Polecat (Mustela putorius)  286–8, 287

	Polemonium caeruleum (Jacob’s Ladder)  88, 141, 168, 217

	Polycelis nigra (Common Flatworm)  208

	Polycentris  208

	Polygala amarella (Dwarf Milkwort)  88, 141, 166, 316

	Polygonatum odoratum (Angular Solomon’s-Seal)  78, 86, 124

	Polyommatus icarus (Common Blue)  289

	Polypody (Polypodium vulgare)  82

	Intermediate (P. interjectum)  82

	Polystichum aculeatum (Hard Shield-fern)  82, 85, 124, 138

	lonchitis (Holly-fern)  78, 82, 83, 124, 317

	Polytrichastrum (haircap moss)  172, 178, 215

	Polytrichum (haircap moss)  172, 178, 215

	commune  172, 178, 215

	Pondweed, Broadleaved (Potamogeton natans)  242

	Curled (P. crispus)  206

	Fennel (P. pectinatus)  206

	Horned (Zannichellia palustris)  206

	Long-stalked (Potamogeton praelongus)  206

	Perfoliate (P. perfoliatus)  206

	Red (P. alpinus)  225, 242

	Shining (P. lucens)  206, 207

	Small (P. berchtoldii)  206

	Porrhomma convexum (money spider)  249

	Potamogeton alpinus (Red Pondweed)  225, 242

	berchtoldii (Small Pondweed)  206

	crispus (Curled Pondweed)  206

	lucens (Shining Pondweed)  206, 207

	natans (Broadleaved Pondweed)  242

	pectinatus (Fennel Pondweed)  206

	perfoliatus (Perfoliate Pondweed)  206

	praelongus (Long-stalked Pondweed)  206

	Poterium sanguisorba (Salad Burnet)  72, 86, 166

	Populus tremula (Aspen)  76, 78, 92

	potworms (Enchytraeidae)  10

	Primrose (Primula vulgaris)  85, 86, 90, 91, 93

	Bird’s-eye (P. farinosa)  86, 168, 169, 218, 219, 316

	Privet, Wild (Ligustrum vulgare)  303

	Prunella vulgaris (Selfheal)  164

	Prunus padus (Bird Cherry)  77, 85, 88, 91

	spinosa (Blackthorn)  88, 91, 98

	Pseudoleskella catenulata  138

	Psillidae  184

	Pteridium aquilinum (Bracken)  85, 86, 88, 170–1, 180, 264, 268, 311, 323

	Pyramidula rupestris  132

	Pyrola minor (Common Wintergreen)  314


	Quaking-grass (Briza media)  154, 166

	Quercus (oak)  72, 74–5, 86, 88, 90, 98, 100, 106, 282

	petraea (Sessile Oak)  18, 19, 74, 88, 89, 92, 98

	robur (Pedunculate Oak)  90, 93


	Rabbit (Oryctolagus cuniculus)  78, 84, 91, 92, 131, 185, 284, 285–6

	Racomitrium aciculare  237

	lanuginosum  180

	Ragged-robin (Silene flos-cuculi)  217, 223, 226

	Ragwort (Senecio jacobaea)  145

	Rail, Water (Rallus aquaticus)  274

	Ramsons (Allium ursinum)  85, 86, 90, 91, 124

	Rana temporaria (Common Frog)  223, 283

	Rangifer tarandus (Reindeer)  73, 282, 283

	Ranunculus acris (Common Buttercup)  154

	auricomus (Goldilocks)  218

	bulbosus (Bulbous Buttercup)  154

	flammula (Lesser Spearwort)  173, 216

	omiophyllus (Round-leaved Crowfoot)  172

	repens (Creeping Buttercup)  157, 218

	Raven (Corvus corax)  138

	Redshank, Common (Tringa totanus)  270–1

	Redstart (Phoenicurus phoenicurus)  279

	Reed, Common (Phragmites australis)  197, 214, 226, 242

	Reindeer (Rangifer tarandus)  73, 282, 283

	Rhamnus cathartica (Buckthorn)  303

	Rhinanthus minor (Yellow-rattle)  154, 159, 160, 163, 164, 217

	Rhinoceros, Narrow-nosed (Stephanorhinus hemitoechus)  281

	Woolly (Coelodonta antiquitatis)  282

	Rhyncospora alba (White-beaked Sedge)  222

	Rhytidiadelphus squarrosus  170, 172

	triquetrus  78

	Ribes spicatum (Downy Currant)  124, 217

	Ringlet (Aphantopus hyperantus)  298

	Riparia riparia (Sand Martin)  258

	Roach (Rutilus rutilus)  226

	Rock-cress, Hairy (Arabis hirsuta)  137

	Rock-rose, Common (Helianthemum nummularium)  86, 166, 167, 297, 301

	Rosemary, Bog (Andromeda polifolia)  189, 214, 222

	Roseroot (Sedum rosea)  135

	Rowan (Sorbus aucuparia)  75, 77, 88, 90, 91, 92, 93, 98, 137

	Rubus chamaemorus (Cloudberry)  190, 214

	saxatilis (Stone Bramble)  86, 106, 314

	Rumex acetosa (Common Sorrel)  154, 159, 217, 264

	acetosella (Sheep’s Sorrel)  171

	Rush, Heath (Juncus squarrosus)  168, 174

	Jointed (J. articulatus)  128, 157, 168

	Sharp-flowered (J. acutiflorus)  168

	Russula ochroleuca  97

	Rutilus rutilus (Roach)  226


	Salix (Willow)  70, 74, 95, 197, 218–19, 225

	caprea (Goat Willow)  75

	cinerea (Grey Willow)  218, 219

	herbacea (Dwarf Willow)  180

	pentandra (Bay Willow)  218, 225

	phylicifolia (Tea-leaved Willow)  218

	Salmo trutta (Brown Trout)  208, 209, 214, 226, 238, 244, 245, 246, 247, 250, 271, 290, 

	Salmon, Atlantic (Salmo salar)  235, 245–6, 271

	Sandpiper, Common (Actitis hypoleucos)  275, 276

	Sandwort, English (Arenaria norvegica ssp. anglica)  128, 129

	Spring (Minuartia verna)  142, 143 

	Sanguisorba officinalis (Great Burnet)  154, 164, 218, 315

	Sanicle (Sanicula europaea)  85, 88, 91, 124

	sawflies  223

	Saw-wort (Serratula tinctoria)  159, 314

	Saxifrage, Marsh (Saxifraga hirculus)  172, 173

	Mossy (S. hypnoides)  137, 301

	Purple (S. oppositifolia)  133, 134, 141

	Rue-leaved (S. tridactylites)  137

	Yellow (S. aizoides)  135

	Scabiosa columbaria (Small Scabious)  136, 166

	Scabious, Devil’s-bit (Succisa pratensis)  157, 159, 217

	Small (Scabiosa columbaria)  136, 166

	Scapania undulata  237

	Schistidium rivulare  238

	Schizothrix  254

	Schoenoplectus lacustris (Common Club-rush)  225

	Schoenus nigricans (Black Bog-rush)  168

	Sciurus carolinensis (Grey Squirrel)  96–8, 285, 323

	vulgaris (Red Squirrel)  18, 96–8, 285, 314, 323

	Scoliopteryx libatrix (Herald)  86, 150

	Scorpidium scorpioides  215, 217

	Scorzoneroides autumnalis (Autumn Hawkbit)  157, 264

	Scurvygrass, Pyrenean (Cochlearia pyrenaica)  137, 143

	scuttle flies (Megaselia malhamensis; M. parnassia)  217 

	Scythris fallacella  301

	Sedge, Bird’s-foot (Carex ornithopoda)  314

	Bladder (C. vesicaria)  226

	Bottle (C. rostrata)  197, 214, 215, 216, 218, 223, 225, 226, 242

	Carnation (C. panicea)  157, 159, 166, 168, 217, 223

	Common (C. nigra)  159, 168, 172, 215, 218, 223

	Dioecious (C. dioica)  218

	Flea (C. pulicaris)  128, 158, 166

	Glaucus (C. flacca)  159, 166, 302

	Green-ribbed (C. binervis)  172

	Hair (C. capillaris)  219

	Lesser Pond (C. acutiformis)  242

	Prickly (C. muricata)  78, 141

	Sheathed (C. vaginata)  172

	Slender (C. lasiocarpa)  218

	Star (C. echinata)  178, 215, 223

	Stiff (C. bigelowii)  180

	Tawny (C. hostiana)  168

	White (C. canescens)  215

	White-beaked (Rhyncospora alba)  222

	Sedum acre (Biting Stonecrop)  137

	rosea (Roseroot)  135

	Selaginella selaginoides (Lesser Clubmoss)  138, 168

	Selfheal (Prunella vulgaris)  164

	Seligeria trifaria  78

	Senecio jacobaea (Ragwort)  145

	Serratula tinctoria (Saw-wort)  159, 314

	Sesleria caerulea (Blue Moor-grass)  141, 166, 167, 170

	Sheep’s-fescue (Festuca ovina)  141, 142, 166, 170, 172, 174, 300, 302

	Viviparous (F. vivipara)  135, 180

	Shield-fern, Hard (Polystichum aculeatum)  82, 85, 124, 138

	Shrew, Pygmy (Sorex minutus)  185

	shrimp, freshwater (Gammarus pulex)  208, 235, 238, 244, 249

	Silene flos-cuculi (Ragged-robin)  217, 223, 226

	Siskin (Carduelis spinus)  257

	Sitta europaea (Nuthatch)  257, 276, 277

	Skylark (Alauda arvensis)  259 

	Small-reed, Narrow (Calamagrostis stricta)  217

	Snails

	Chondrina clienta  132

	Clausilia dubia  132

	Discus rotundatus  132

	Oxychilus alliarius  132

	Pyramidula rupestris  132

	Vitrea contracta  132

	Sneezewort (Achillea ptarmica)  223

	Snipe, Common (Gallinago gallinago)  257, 270, 271

	snipe-fly, liverwort (Spania nigra)  217

	Soft-rush (Juncus effusus)  157, 172, 173, 178, 227

	Soldier Fly, Pygmy (Oxycera pygmaea)  217

	Solomon’s-seal, Angular (Polygonatum odoratum)  78, 86, 124

	Sorbus aucuparia (Rowan)  75, 77, 88, 90, 91, 92, 93, 98, 137

	rupicola (Rock Whitebeam)  85, 137

	Sorex minutus (Pygmy Shrew)  185

	Sorrel, Common (Rumex acetosa)  154, 159, 217, 264

	Sheep’s (R. acetosella)  171

	Spania nigra (Liverwort Snipe-fly)  217

	Sparganium natans (Least Bur-reed)  223

	Spearwort, Lesser (Ranunculus flammula)  173, 216

	Speedwell, Germander (Veronica chamaedrys)  170

	Sphaerium corneum  207

	Sphagnum angustifolium  216

	austinii (Austin’s Bog-moss)  211

	capillifolium  179, 215

	compactum  179

	contortum  217

	cuspiditatum  215, 222

	denticulatum (auriculatum)  178

	fallax  172, 173, 176, 178, 215, 219, 222

	fimbriatum  215, 216, 219

	magellanicum  187, 215, 222

	palustre  215, 216, 219

	papillosum  187, 215, 222

	squarrosum  216

	subnitens  216

	teres  216

	warnstorfii  216, 219

	spiders  159, 184, 249, 304

	Porrhomma convexum (money spider)  249

	Spike-rush, Needle (Eleocharis acicularis)  225

	Northern (E. austriaca)  242

	Spindle (Euonymous europaeus)  85, 90

	Spleenwort, Green (Asplenium viride)  85, 124, 138

	Maidenhair (A. trichomanes)  85, 124, 126, 138, 141

	Spring-sedge, Rare (Carex ericetorum)  316

	springtails (Collembola)  10, 249

	Spruce, Norway (Picea abies)  86, 95

	Sitka (P. sitchensis)  95

	Squirrel, Grey (Sciurus carolinensis)  96–8, 285, 323

	Red (Sciurus vulgaris)  18, 96–8, 285, 314, 323

	Starling, Common (Sturnus vulgaris)  257, 277

	Star-of-Bethlehem, Yellow (Gagea lutea)  78, 88

	Staurothele bacilligera  238

	Stephanorhinus hemitoechus (Narrow-nosed Rhinoceros)  281

	Stickleback, Three-spined (Gasterosteus aculeatus)  208

	Stoat (Mustela erminea)  184, 264, 285

	Stonecrop, Biting (Sedum acre)  137

	Hairy (Sedum villosum)  128

	stonefly  191, 208

	Dinocras cephalotes  238

	stonewort (Chara)  205–7, 208, 223, 225, 242, 316

	Strawberry, Wild (Fragaria vesca)  106

	Streptopelia decaocto (Collared Dove)  257, 276, 279, 280

	Sturnus vulgaris (Common Starling)  257, 277

	Succisa pratensis (Devil’s-bit Scabious)  157, 159, 217

	Sundew, Round-leaved (Drosera rotundifolia)  190, 215, 222, 316

	Sus scrofa (Wild Boar)  54, 283

	Swallow, Barn (Hirundo rustica)  257

	Sycamore (Acer pseudoplatanus)  75, 85, 86, 88, 94, 95, 100, 137, 145–6

	Sylvia communis (Whitethroat)  85, 137

	Tachybaptus ruficollis (Little Grebe)  274

	Talpa europaea (Mole)  10

	Taraxacum (Dandelion)  170, 264

	Taxus baccata (Yew)  24, 85, 90, 92, 93

	Teal (Anas crecca)  273, 274

	Tetrao tetrix (Black Grouse)  260, 262–4, 280, 284

	Thalictrum minus (Lesser Meadow-rue)  124, 125, 145

	Thamnobrium alopecurum  254

	cataractarum (Yorkshire Feather-moss)  241–2

	Thelotrema lepadinum (lichen)  89, 90

	Thera cognata (Chestnut-coloured Carpet)  301

	Thistle, Marsh (Cirsium palustre)  218, 223

	Melancholy (C. heterophyllum)  78, 85, 131, 137, 153, 157, 217, 314

	Thrift (Armeria maritima)  143

	Thrush, Song (Turdus philomelos)  257

	Thymallus thymallus (Grayling)  243

	Thyme, Wild (Thymus polytrichus)  141, 142, 166, 170

	Tick, Sheep (Ixodes ricinus)  185

	Tilia (Lime)  72, 74

	cordata (Small-leaved Lime)  90, 94

	platyphyllos (Large-leaved Lime)  94

	Timandra comae (Blood Vein)  302

	Tinodes  208

	Tipula (craneflies)  266

	Tissue Moth (Triphosa dubitata)  86, 150, 302, 303

	Tit, Marsh (Poecile palustris)  276, 277–78

	Toad, Common (Bufo bufo)  223, 283

	Tooth-Striped Moth, Barred (Trichopteryx polycommata)  303

	Tormentil (Potentilla erecta)  133, 157, 171, 170, 172, 180

	Tortella tortuosa  124, 126, 128

	Trefoil, Bird’s-foot (Lotus corniculatus)  157, 160, 166

	Tribonema bombycinum  227

	Trichiosoma lucorum  223

	Trichophorum cespitosum (Deergrass)  189–90, 214, 222

	Trichopteryx polycommata (Barred Tooth-striped Moth)  303

	Trichostrongylus tenuis  185

	Trientalis europaea (Chickweed Wintergreen)  177

	Trifolium pratense (Red Clover)  154, 155, 159, 160

	repens (White Clover)  154, 160, 170

	Tringa totanus (Common Redshank)  270–1

	Triphosa dubitata (Tissue Moth)  86, 150, 302, 303

	Trisetum flavescens (Yellow Oat-grass)  157

	Triturus cristatus (Great Crested Newt)  223

	troglobionts  248

	Antrobathynella stammeri  249

	Hydroporus ferrugineus  249

	Trollius europaeus (Globeflower)  78, 79, 131, 137, 152, 157, 159, 218

	Trout, Brown (Salmo trutta)  208, 209, 214, 226, 238, 244, 245, 246, 247, 250, 271, 290

	Trout, Sea  244, 245, 247

	Tulasnellaceae  105

	Turdus merula (Common Blackbird)  257

	philomelos (Song Thrush)  257

	torquatus (Ring Ouzel)  18, 260, 261

	Tussock-sedge, Fibrous (Carex appropinquata)  218

	Greater (C. paniculata)  215

	Lesser (C. diandra)  217

	Twite (Carduelis flavirostris)  259, 264, 265

	Typha angustifolia (Lesser Bulrush)  223

	Typha latifolia (Bulrush)  214

	Ulmus (elms)  70, 73, 74

	glabra (Wych Elm)  75, 76, 78, 86, 90, 91, 92, 93

	Ulothrix zonata  205

	Ursus arctos (Brown Bear)  73, 281, 284

	Urtica dioica (Stinging Nettle)  218, 296


	Vaccinium myrtillus (Bilberry)  88, 90, 91, 92, 130, 133, 140, 172, 176, 177, 180, 182, 214, 222

	oxycoccus (Cranberry)  176, 188, 215, 222

	vitis-idaea (Cowberry)  133, 177, 176, 180, 214

	Valerian, Common (Valerian officinalis)  86, 158, 217, 218

	Marsh (V. dioica)  86, 157, 217, 223, 316

	Vanellus vanellus (Lapwing)  184, 257, 270, 271

	Vernal-grass, Sweet (Anthoxanthum odoratum)  153, 157, 170

	Veronica chamaedrys (Germander Speedwell)  170

	Vetch, Horseshoe (Hippocrepis comosa)  168, 314

	Vetchling, Meadow (Lathyrus pratensis)  154, 164

	Viola hirta (Hairy Violet)  300

	lutea (Mountain Pansy)  143, 170

	palustris (Marsh Violet)  178, 223, 298

	reichenbachiana (Early Dog-violet)  93

	riviniana (Common Dog-violet)  93, 166, 298, 300

	rupestris (Teesdale Violet)  141

	Vitrea contracta  132

	Vole, Short-tailed Field (Microtus agrestis)  114

	Water (Arvicola amphibius)  283, 292–4

	Vulpes lagopus (Arctic Fox)  282

	vulpes (Fox)  184, 264, 266, 275, 281


	Wagtail, Grey (Motacilla cinerea)  275, 276

	Yellow (M. flava)  257, 268, 269, 323

	Wall-rue (Asplenium ruta-muraria)  85, 124, 126, 138, 141

	Warbler, Grasshopper (Locustella naevia)  280

	Reed (Acrocephalus scirpaceus)  258, 280

	Sedge (A. schoenbaenus)  280

	Willow (Phylloscopus trochilus)  259, 279

	Wood (P. sibilatrix)  259, 276, 279

	Water-lily, Yellow (Nuphar lutea)  225

	Water-milfoil, Spiked (Myriophyllum spicatum)  206, 207

	Waterweed, Canadian (Elodea canadensis)  206, 225

	Nuttall’s (E. nuttallii)  225

	Waxcap (Hygrocybe)  159

	Pink (H. calyptriformis)  159

	Weasel (Mustela nivalis)  184, 285

	Wheatear, Northern (Oenanthe oenanthe)  259, 260

	Whinchat (Saxicola rubetra)  259

	White, Green-veined (Pieris napi)  298

	Whitebeam, Rock (Sorbus rupicola)  85, 137

	Whitethroat, Common (Sylvia communis)  85, 137

	Whitlowgrass, Common (Erophila verna)  137

	Hoary (Draba incana)  137

	Wall (D. muralis)  137

	Wigeon (Anas penelope)  18, 272, 273, 280, 317

	Willow (Salix)  70, 74, 95, 197, 218–19, 225

	Bay (S. pentandra)  218, 225

	Dark-leaved (S. myrsinifolia)  218

	Dwarf (S. herbacea)  180

	Goat (S. caprea)  75

	Grey (S. cinerea)  218, 219

	Tea-leaved (S. phylicifolia)  218

	Willowherb, Marsh (Epilobium palustre)  217

	Winter Moth (Opherophtera brumata)  250

	Wintergreen, Chickweed (Trientalis europaea)  177

	Common (Pyrola minor)  314

	Serrated (Orthilia secunda)  133

	Wolf (Canis lupus)  54, 282, 283, 284

	Wolverine (Gulo gulo)  282

	Woodlouse (Armadillium pictum)  78

	Woodpecker, Great Spotted (Dendrocopos major)  276, 277, 304

	Woodruff, Sweet (Galium odoratum)  88

	Wood-rush, Field (Luzula campestris)  170

	Great (L. sylvatica)  88, 90, 92, 172

	Heath (L. multiflora)  172

	Wood-sorrel (Oxalis acetosella)  90, 124, 125, 171


	Yarrow (Achillea millefolium)  170

	Yellow-rattle (Rhianthus minor)  154, 159, 160, 163, 164, 217

	Yellow-sedge (Carex viridula)  128, 168, 217

	Large (C. flava)  217

	Yew (Taxus baccata)  24, 85, 90, 92, 93

	Yorkshire Fog (Holcus lanatus)  154, 157


	Zannichellia palustris (Horned Pondweed)  206

	Zootoca vulgaris (Common Lizard)  223

	Zygaena filipendula (Burnet Moth)  160

	lonicerae (Burnet Moth)  160

	Zygodon gracilis  58
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