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FOREWORD  

 

Once again the Malham Tarn Research Seminar provided a fascinating set of talks discussions and 

displays. The theme of recording and sharing information was touched on by several speakers 

and in the informal discussions that took place.  As a theme it still needs further discussion and 

development, before an improved system is developed for holding onto and using the vast 

amount of information that is known about this unique location.  

 

A recurrent strand in the R esearch Seminar has been how important professional, amateur and 

research workers are in developing the understanding of a location such as Malham Tarn.  At the 

Field Centre we see all of these strands at work and the Seminar is one way to keep everyone in 

contact.  Each time we have new work and findings to report and discuss. One of the permanent 

challenges is to know what is happening in your own and other fields of interest.  

 

The 2007 seminar proceedings have a wide spanȯɯÖ×ÌÕÐÕÎɯÞÐÛÏɯ/ÈÜÓɯ!ÙÈËÓÌàɀÚɯÚÜÔÔÈÙàɯÖÍɯÛÏÌɯ

history of Malham Tarn then c oming quickly to new inform ation about quartz deposition from  

Allan Pentecost to re-interpretation of the glacial history of the Dales by Wishart Mitchell.  David 

Hodgson reports on new findings in caves and Helen Goldie shed new light on post -glacial karst 

development. These show our understanding can always be developed through observation. The 

contributions from Denise Loten, Stephen Morley , Cynthia Burek and Roger Meade raised 

questions about the purpose and practise in landscape management. Sue Willis is working on 

ways to understand Limestone Pavement. The work of Andy Markwick, Satvinder Nadhu, David 

Hodgson and Douglas Richardson records what is there and raises questions about what to study 

next.  Finally David Hodgson present ed a very personal view  on some of the large issues affecting 

us in the world today . 

 

Recent or impending publications about the Dales Landscape and History  of Ingleborough, by 

Tony Waltham and David John son, respectively have shown a way forward and I look forward to 

publicatio n of a text on the Landscape and Natural History of the area around Malham Tarn. As 

far as I know this has not been planned but it would be a good thing to discuss at the next 

Malham Tarn Research Seminar in November 2009.  I hope to see you there: hopefully we can 

come up with some answers to the question of ȿWhat do we already know, what do we need to 

know and how can future findings be recorded in an accessible mannerɀ? 

 

Adrian Pickles  

October 2008 
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The Fifth Malham Tarn Research Seminar 

 

RECORDING AND SHARING INFORMAT ION 

ABOUT THE MALHAM TAR N AREA  
 

Friday 16 ɬ Sunday 18 November 2007 

 
A series of talks, displays and discussions about landscape, conservation and the future, hosted 

and supported by the Field Studies Council at Malham Tarn Field Centr e. 

 



6 

PROGRAMME  

 

Friday  

4.30  -  Arrivals  

7.00pm Dinner  

8.00pm Poster Displays and Informal Discussion  

 

Saturday  

8.30 am Breakfast 

9.15 am Welcome and Introduction  - Adrian Pickles, Keith Orrell  

 Malham Tarn - perspectives on changeɬ Paul Bradley 

 Water Resources - the future; a National Trust perspective ɬ Denise Loten 

  

10.45 am    Coffee  

 

11.00am Another Favourable Condition on Tarn Moss  - Roger Meade  

 National Trust Regional Nature Conservation Strategy and the Yorkshire Dales  

                                                                              - Stephen Morley  

12.30pm Lunch 

 

1.15 pm Thoragill Plantation; an update  - Douglas Richardson 

 Comparative Water analysis of Malham Tarn Springs  

                                                                              - Andy Markwick & Satvinder Nandhra 

 Quartz at Gordale ɬ Allan Pentecost 

 Glaciation of the Yorkshire Dales - Wishart Mitchell 

 The Challenge of Karst Publications ɬ Margaret Marker   

 Scoska Cave ɬ David Hodgson 

 

3.30 pm Tea 

 

3.45pm Geodiversity and Geoconservation ɬ Cynthia Burek 

 Surface Karst and Glaciation in Northern England - Helen Goldie 

 Classification and Management of Limestone Pavements - Sue Willis  

 Recording and Sharing Information about the Malham Tarn area ɬ Adrian Pickles 

 

5.45pm Sherry  

6.00pm Dinner 

 

7.00pm  60 years of environmental issues around Malham Tarn ɬ David Hodgson 

 Discussion 

 

Sunday  

8.30am Breakfast 

 Depending upon response, site visits and/or additional talks  and discussion 

12.30pm Lunch 
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The History of Malham Tarn  

Paul Bradley 
 

 

Introduction  

Malham Tarn is a largely natural headwater lake, with its top water level at an altitude of about 

376.6m.  Principally fed by an inflow stream at the northwest corner, the tarn has a relatively 

small catchment.  At the end of the Late-glacial, the tarn extended to almost twice its present area, 

across Ha Mire and Tarn Moss (Pigott & Pigott, 1959).  An earlier overflow channel discharged 

southeastwards from the area now occupied by Ha Mire, through a small limeston e gorge below 

Great Close Plantation and over Gordale Scar.  This outlet had ceased by around 11-13,000 years 

ago, after which the present southern route was taken, greatly reducing the size of the tarn.  

Subsequent silting and hydroseral succession have further reduced the depth and area of the tarn. 

 

Until relatively recently, the outflow stream from Malham Tarn discharged over Malham Cove.  

During the 18 th Century, the outflow stream began to take an underground course, but accounts of 

the stream spectacularly overflowing Malham Cove during wet weather continue into the early 

19th Century (Anon, 1833).  Seasonal flow variations remain, but the outflow stream now usually 

flows only about 500m above ground before sinking into the Great Scar limestone. 

 

,ÈÕɀs influence in the area dates back at least as far as Mesolithic hunter-gatherers, 10,800-6,000 

years ago, to whom it would have been an obvious attraction (Raistrick & Holmes, 1962).  Fish 

scales have been found amongst Mesolithic finds at Chapel Cave, less than 1km west of Malham 

Tarn (H. Russ, pers. comm.), but there is currently no firm evidence of fish or fishing at Malham 

Tarn during that period.  Malham Moor is thought to have been settled, at least seasonally, since 

at least the Bronze Age, 4,500-2,500 years ago (Raistrick & Holmes, 1962). 

 

Despite a long history of landuse modifications in the catchment, the earliest available evidence of 

ÔÈÕɀÚɯÐÕÍÓÜÌÕÊÌɯÖÕɯÛÏÌɯÛÈÙÕɯÐÛÚÌÓÍɯÐÚɯÕÖÛɯÜÕÛÐÓɯÛÏÌɯƕƖth century.  Following a presentation to the 4 th 

Malham Tarn Research Seminar on 17th November 2007, this paper reviews the known history of 

Malham Tarn.  

 

Norman Conquest and Monastic tenure (1066-1539) 

Malham Moor had been settled by the Norse during the 10 th century.  Following the Conquest 

(1066) Malham Tarn and its surrounding lands were granted to Norman nobles.  Between 1164 

and 1175, the tarn, together with its fishing rights, was granted to Fountains Abbey by William de 

Percy.  The Norse inhabitants of Malham Moor continued to farm the catchment under mona stic 

rule. 

 

The tarn was highly regarded as a fishery by the Norman nobles and by the monks of Fountains 

Abbey.  Percy and his son-in-law the Earl of Warwick retained the right to extract fish from the 

tarn whenever they were in the area.  For the monks of Fountains Abbey, fish was an important 

part of their Cistercian diet, especially on feast days and during festive periods.  Fish from 

Malham Tarn were transported to the Abbey by established monastic routeways (Mitchell, 1990).  

 

The Cistercians put great efforts into modifying water courses and creating fish rearing ponds 

elsewhere on their lands.  In the North and West Ridings, it was Fountains Abbey that was the 

main monastic pioneer in developing fisheries of all sorts (McDonnell, 1981).  It is likely t hat 

Malham Tarn would have been actively managed to improve the fishery.  However, there are 
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currently no recognised modifications to Malham Tarn or its associated watercourses during the 

"ÐÚÛÌÙÊÐÈÕÚɀɯƗƚƘɯàÌÈÙɯÛÌÕÜÙÌȭ 

 

Holmes (1956) thought it likely that brown trout ( Salmo trutta) and perch (Perca fluviatilis) were 

introduced to Malham Tarn during the 12 th ÊÌÕÛÜÙàȮɯÈÙÖÜÕËɯÛÏÌɯÚÛÈÙÛɯÖÍɯÛÏÌɯ"ÐÚÛÌÙÊÐÈÕɀÚɯÛÌÕÜÙÌȭɯɯ

But the long history of human activity on Malham Moor suggests there would likely to have been 

earlier introductions of e.g. brown trout and bullhead ( Cottus gobio) from local water courses. 

 

From Dissolution to Walter Morrison (1539-1921) 

The survey made at the Dissolution of Fountains Abbey in 1539 indicates that the tarn remained 

actively fished at  that time.  After the Dissolution, the Fountains estates on Malham Moor 

changed hands many times.  Initially, the fishing passed into the hands of the Clifford family, 

who had an extensive estate across the Dales (Davidson, 1985; White, 2002).  An early account of 

brown trout in Malham Tarn appears as an entry in an account book for 1606, which recorded 

payment to a keeper watching for poaching of trout that were coming up the short inflow stream 

to spawn (Holmes, 1956).  The first reference to trout stockÐÕÎɯȹÚÜ××ÓÌÔÌÕÛÐÕÎɯÛÏÌɯÛÈÙÕɀÚɯȿÕÈÛÜÙÈÓɀɯ

recruitment) is not until the early 1800s. 

 

 
The map is © and reproduced with permission from Digital Archives 

Figure 1  Jefferys Map of Yorkshire, 1771 

 

The earliest known map of Malham Tarn appears to be that of Thomas JefferàÚɀɯȹƕƛƛƕȺ (Figure 1), 

coarsely depicting a much more irregular margin than the present day .  At that time,  Malham 

Tarn appears to have been a relatively unproductive water body, with low phytoplankton 

production .  In the 18th century it was saÐËɯÛÏÈÛɯɁon a still day, you may see the white chalky bottom, 

where it is 10 or 12 foot deepɂɯȹ%ÜÓÓÌÙȮɯƕƛƘƕȺȭɯɯ ÕÛÏÖÕàɯ#ÌÝÐÚɀɯ×ÈÐÕÛÐÕÎɯÚÏÖÞÚɯÛÏÌɯÛÈÙÕɯÉÌÍÖÙÌ the 

raising of the water level (Figure 2)ȭɯɯ ÛɯÛÏÈÛɯÛÐÔÌɯÛÏÌɯÛÈÙÕɯÞÈÚɯÚÈÐËɯÛÖɯÉÌɯɁalways elegantly clear and 

uncommonly transparent and pellucidɂȭɯɯ3ÏÌɯÛÈÙÕɯÞÈÚɯÈÓÚÖɯÚÈÐËɯÛÖɯÚÜ××ÖÙÛɯÖÕÓàɯÛÏÙÌÌɯÚ×ÌÊÐÌÚɯÖÍɯÍÐÚÏȯɯ

brown trout, perch and bullhead (Hurtley, 1786).  Stone loach (Nemacheilus barbatulus), minnow 

(Phoxinus phoxinus) and three-spined stickleback (Gasterosteus aculeatus) were perhaps overlooked, 

or were later introductions.  

 

From 1746, Great Close, immediately east of Malham Tarn, became the site of major livestock fairs 

of highland cattle driven down from Scotland.  Up to 20,000 cattle were traded at the site each 

ÚÜÔÔÌÙȮɯɁ5000 head of Scotch cattle might be seen in the pasture at one time, and as soon as these were 

disposed of a fresh drove succeeded, sometimes including lÈÙÎÌɯÕÜÔÉÌÙÚɯÖÍɯÚÏÌÌ×ɯÈÕËɯÏÖÙÚÌÚɂɯ(Hurtley,  

1786).  It is likely that Malham Tarn provided the main watering site for these animals.  The  

eastern shore of the tarn would have been heavily poached, and some nutrient enrichment of the 

tarn is  likely  to  have  resulted  during this period.   At the foot of Great Close Scar stood a house 

http://kirkbymalham.info/KMI/malhammoor/images/hurtleyb.jpg
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© Kirbymalham.info  

Figure 2  ,ÈÓÏÈÔɯ3ÈÙÕɯƕƛƜƚȭɯɯ%ÙÖÔɯ3ÏÖÔÈÚɯ'ÜÙÛÓÌàɀÚɯɁ-ÈÛÜÙÈÓɯ"ÜÙÐÖÚÐÛÐÌÚɯÖÍɯÛÏÌɯ$ÕÝÐÙÖÕÚɯÖÍɯ,ÈÓÏÈÔɂ 

 

(since demolished) that served as an alehouse for drovers and traders - such was the intensity of 

human activity.  The sales of Scottish cattle on Great Close are believed to have continued for 

some time, but by the early 19th century Great Close had been reduced to a fattening ground for 

cattle and sheep bound for October fairs held at Malham or Boss Moor.  

 

During the 1780s Thomas Lister (later to become Lord Ribblesdale) began constructing a hunting 

lodge on the site of the present day Tarn House.  The hunting lodge was constructed over the 

foundations and  ground floor of an earlier building of the period 1570 -1630 (Raistrick & Gilbert, 

1963).  It is not known whether this was the location of Malwaterhouse, first mentioned in the 

memorandum book of Fountains Abbey in 1454. 

 

In 1791 the tarn was artificially  enlarged, with the construction of an embankment and sluice gate 

at tarn foot, raising the tarn level by about 1.2m (Holmes 1956).  One of the maps from the estate 

rent books for the period 1760-1780, reproduced by Pentecost (2000), appears to show the planned 

water level.  The East Boathouse was already in place on the north shore at that time.  Prior to 

1791 the margin at Tarn Moss might have extended up to 50-80m further into the tarn, perhaps 

fringed by reedswamp (Pentecost, 2000).  Raising of the water level partially reflooded margins 

that had not been under water since the Late-glacial (Pigott & Pigott, 1959). 

 

Lister's Malham Moor estate was offered for sale in 1831.  An advertisement published in The 

Times refers to the lake ɁȱÞÌÓÓɯÚÛÖÊÒÌËɯÞÐÛÏɯÛÙÖÜÛɯÈÕËɯ×ÌÙÊÏɯÖÍɯÓÈÙÎÌɯÚÐáÌȱɂ.  In 1852 the estate was 

purchased by James Morrison, a self-made man of Scottish decent.  By the time of his death in 

1857, James Morrison was believed to be the richest commoner in Great Britain.  Malham Tarn 

Estate was inherited by the fifth of his seven sons, Walter Morrison, who held tenure for 64 years 

ÜÕÛÐÓɯÏÐÚɯËÌÈÛÏɯÐÕɯƕƝƖƕȭɯɯ+ÐÚÛÌÙɀÚɯÏÖÜÚÌɯÞÈÚɯÉÈËÓàɯËÈÔÈÎÌËɯÉàɯÍÐÙÌɯÐÕɯƕƜƛƗȭɯɯ1ÌÉÜÐÓËÐÕÎɯÉàɯ6ÈÓÛÌÙɯ

Morrison largely produced the present day Tarn House.  

 

An idealized view of  the tarn dating from 1857 (Figure 3) shows an apparent regatta taking place 

on the tarn.  Anglers who took boats out at Malham Tarn in the 1850s and 1860s returned to shore 

with double figure catches of trout.  During 1858 -1929, recorded perch catches at Malham Tarn 

fluctuated dramatically (Holmes, 1965).  The largest daily catch of perch was an incredible 886 

(1861).   
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© Motco Enterprises Limited, ref: www.motco.com  

Figure 3.  Rock & Co. London. No. 3331 Malham Tarn, Yorkshire. 25 Mar 1857. 

 

 

Recent history (1921-2008) 

%ÖÓÓÖÞÐÕÎɯ,ÖÙÙÐÚÖÕɀÚɯËÌÈÛÏɯÐÕɯƕƝƖƕȮɯÛÏÌɯÌÚÛÈÛÌɯÊÏÈÕÎÌËɯÏÈÕËÚɯÚÌÝÌÙÈÓɯÛÐÔÌÚȮɯÉÌÍÖÙÌɯÉÌÐÕÎɯÎÐÍÛÌËɯÛÖɯ

the National Trust in 1946 by Mrs Hutton -Croft, a great niece of Walter Morrison.  Tarn House 

was leased to the Field Studies Council in 1947, and pioneering freshwater ecologist Paul Holmes 

led the newly established Malham Tarn Field Centre for the first 17 years.  His landmark papers 

on aspects of the biology and natural history of Malham Tarn (Holmes, 1956, 1960, 1965) provide 

the foundation for much subsequent research. 

 

During some winters in the late 19 th century ice cover on Malham Tarn was so thick that a horse 

could be safely driven across the tarn (Mitchell, 1990)  Fifty years ago the tarn would often freeze 

for several weeks in total (Sinker, 1960), and in the 1970s ice-skating remained an occasional 

winter activity (J. Allinson, pers. comm.).  There has been a significant warming at Malham Tarn 

since the 1990s, compared to the previous three decades (Burt & Horton, 2003), and over recent 

years the frequency and severity of ice cover at the tarn has declined dramatically.  Since 2000 

complete ice cover has become an unusual event, lasting for only a few days each winter.   

 

Over 200 years after the water level was raised, the tarn remains in a state of dynamic change; 

most visibly indicated by the continuing erosion of Tarn Moss along the western shore (Pentecost, 

2000).  The rate of ecological change at Malham Tarn appears to have accelerated since Walter 

,ÖÙÙÐÚÖÕɀÚɯÛÌÕÜÙÌȭ Holmes (1956) noted that the tarn was rapidly silting up at that time.  Recent 

investigations have shown that the sediment accumulation rate at Malham Tarn remained steady 

from 1850 until 1925, after which the rate of sedimentation has continually increased (Rose & 

Morley, 2006), perhaps as a result of more intensive land use in the catchment.  Marked declines 

in the numbers of ground -nesting birds on Malham Moor since 1960, particularly lapwing  

(Vanellus vanellus), curlew (Numenius arquata), redshank (Tringa totanus) and yellow wagtail 

(Motacilla flava) (Shorrock, 2007), perhaps reflect the continuing intensification of pastoral farming 

×ÙÈÊÛÐÊÌÚɯÐÕɯÛÏÌɯÛÈÙÕɀÚɯÊÈÛÊÏÔÌÕÛɯËÜÙÐÕÎɯÛÏÐÚɯ×ÌÙÐÖËȭ 

 

http://www.motco.com/
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There has clearly been a long history of fish management at Malham Tarn, dating back to at least 

the 12th century.  Stocking with brown trout has taken place intermittently from at least 1860, but 

since 1994 the National Trust has managed the tarn as a more naturally recruiting brown trout 

ÍÐÚÏÌÙàȭɯɯ2ÛÖÊÒÐÕÎɯÖÍɯÛÏÌɯÛÈÙÕɯÐÚɯÕÖÞɯÊÖÕÚÐËÌÙÌËɯÐÕÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÛÏÌɯÚÐÛÌɀÚɯÏÐÎÏɯÊÖÕÚÌÙÝÈÛÐÖÕɯ

status (Maitland, 1996).  Much of the pre -1791 shoreline of Malham Tarn was exposed in 1972, 

when repairs to the spillway require d lowering of the water level by about  a metre (Disney, 1972; 

1975).  A subsequent fish survey found severely suppressed recruitment of perch that year 

(Burrough & Kennedy, 1978), as a consequence of the summer drawdown.   

 

White -clawed crayfish (Austropotamobius pallipes) occurred at very high density at Malham Tarn 

during the 1960s (Holmes, 1965; O.L. Gilbert pers. comm.), having apparently been introduced to 

the Dales (River Ure) from the south of England in the 16th century (Camden, 1607; Holmes, 1956).  

Crayfish (along with fish) were a valued meat substitute during monastic periods of fasting 

(Swahn, 2004), and it is perhaps likely that white-clawed crayfish were introduced to Malham 

Tarn prior to Dissolution (1539).  The population of white -clawed crayfish crashed at Malham 

Tarn during the 1970s, but the magnitude of decline and the now perilous status of the species at 

Malham Tarn did not become apparent until the turn of the century (Bradley, 2001).   

 

Over the last decade water transparency at Malham Tarn has often been poor in late summer 

(pers. obs. & (Hinton, 2001), and there is evidence of increased phytoplankton densities since the 

1980s (A. Pentecost, pers. comm.).  Annual variations in the relative distribution of aquatic plant 

species since 1994 (Hinton, 2001, 2003, 2005) suggest a community response to ecological change.  

Core sample analysis shows a sharply defined increase in organic matter in the tarn sediment, 

apparently coinciding with the 1791 raising of the water level (Coletta, 2005; Pentecost, 2000).  

However, the total phosphorus profile in sediments suggests a much longer history of human 

influence (nutrient enrichment) at Malham Tarn, perhaps dating back to the 17 th century 

(Pentecost, 1998), before the Great Close cattle fairs. 

 

Conservation challenge (2008 onwards) 

During these early years of the new millennium Malham Tarn remains proudly watched over by 

ÖÕÌɯ ÖÍɯ ÛÏÌɯ %2"ɀÚɯ ÓÖÕÎÌÚÛɯ ÌÚÛÈÉÓÐÚÏÌËɯ ÍÐÌÓËɯ ÊÌÕÛÙÌÚȮɯ ÚÌÛɯ ÞÐÛÏÐÕɯ ÖÕÌɯÖÍɯÛÏÌɯÉÌÚÛɯÚÛÜËÐÌËɯÒÈÙÚÛɯ

ÓÈÕËÚÊÈ×ÌÚȭɯɯ3ÏÌɯÛÈÙÕɀÚɯÊÖÕÚÌÙÝÈÛÐÖn interest is recognised by an impressive array of national and 

ÐÕÛÌÙÕÈÛÐÖÕÈÓɯËÌÚÐÎÕÈÛÐÖÕÚȮɯÈÕËɯÔÜÊÏɯÖÍɯÛÏÌɯÛÈÙÕɀÚɯÚÔÈÓÓɯÊÈÛÊÏÔÌÕÛɯÐÚɯÐÕɯÛÏÌɯÊÖÕÛÙÖÓɯÖÍɯÛÏÌɯ-ÈÛÐÖÕÈÓ 

Trust, Natural England and the Yorkshire Dales National Park Authority.   

 

Looking ahead, the tarn appears likely to experience additional species introductions.  The 

appearance of the small snail Hydrobia jenkinsi in 1950 and of Canadian pondweed (Elodea 

canadensis) in 1962 were likely to have been unintended student introductions (Holmes, 1965).  

The tarn now faces a much more serious threat.  Since the 1980s a combination of accidental and 

malicious introductions has led to the establishment of the extremely invasive American signal 

crayfish (Pacifastacus leniusculus) in four major river syste ms of the Yorkshire Dales.  During 2008, 

the Environment Agency is expected to attempt biocide eradication of the nearest known 

population.  The ecological consequences of signal crayfish invasions are only now beginning to 

be appreciated, and appear to be particularly pronounced in closed systems.  If this species were 

to arrive at Malham Tarn, it could achieve a dominant ecological position that would represent 

ÛÏÌɯ ÔÖÚÛɯ ËÌÝÈÚÛÈÛÐÕÎɯ ÊÏÈÕÎÌɯ ÐÕɯ ÛÏÌɯ ÚÐÛÌɀÚɯ ÙÌÊÖÙËÌËɯ ÏÐÚÛÖÙàȭɯ ɯ +ÌÚÚɯ ÛÏÈÕɯ ƕƔɯ àÌÈÙÚɯ ÈÍÛÌÙɯ ÐÛÚɯ

intro duction to a small water body in the Ure catchment, no fish or aquatic macrophytes were 

found to have survived, and the previously clear water was found to be brown and turbid (pers. 

obs.). 
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Malham Tarn is still considered to be the best example of a clear-water upland stonewort Chara-

dominated lake in England (JNCC, 2008).  Threatened by species invasions, sedimentation, 

nutrient enrichment and climate change, the challenge for conservation agencies will be to 

manage and control the continuing change, to rÌÛÈÐÕɯÛÏÌɯÛÈÙÕɀÚɯÕÈÛÜÙÈÓɯÊÏÈÙÈÊÛÌÙȮɯÈÕËɯÛÖɯÔÈÐÕÛÈÐÕɯ

its capacity for self-renewal well into this new millennium.  
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National Trust Water Policy  
 

Denise Loten 
 

The following policy sets out the National Tru ÚÛɀÚɯÈÚ×ÐÙÈÛÐÖÕÚɯÍÖÙɯÛÏÌɯÔÈÕÈÎÌÔÌÕÛɯÈÕËɯÜÚÌɯÖÍɯ

water resources by itself and by others.  The Trust seeks to implement this policy alongside its 

other commitments and is keen to share its experience with others. 

 

3ÏÌɯ3ÙÜÚÛɀÚɯÈ××ÙÖÈÊÏ 

 The Trust will take a comprehensive, long-term and strategic approach to the protection of 

water resources and all water-dependent aspects of the natural and cultural environment.  

 The Trust will manage its own affairs to minimise the demand for water and production of 

waste water and to minimise the negative impacts of its activities on the water environment.  

 The Trust will develop a decision -making process for site and business management based on 

the principles and practices of Catchment Management and  River Basin Planning, to 

integrate water resource conservation into all its activities and to maximise the benefits of 

working in partnership.  

 The Trust will promote the protection and enhancement of water resources based on its own 

experience of water management and conservation of water-dependent features. 

 

Our Management Principles  

1. Working with natural processes  

The Trust will work to enable the natural functioning of water -dependent geomorphological and 

biological features and encourage landscapes and ecosystems to be dynamic and responsive to 

natural processes and sustain the hydrological cycle. This includes water underground, at the 

surface and in the atmosphere.  

 

2. Sustainable use of water  

The Trust will safeguard the quality and quantity of water resources in its use fo r any purpose. 

 

3. Healthy water for healthy people and sustainable economy   

The Trust will improve provision of high quality potable water, the treatment to the best 

practicable standard of its used waters, and the protection of its coastal and inland water s for 

recreation and health.  

 

4. Heritage water  

Valued cultural features and water dependent habitats threatened by change will be conserved 

and enhanced as far as practicable within the scope of the hydrological cycle and enabled to adapt 

to climate change.  Where assets cannot be protected indefinitely, the Trust will ensure such 

features are properly recorded before they are lost and/or will consider relocation or re -creation 

elsewhere. 

 

5. Access to water 

The Trust will actively promote public access to wat er, subject to conservation and safety 

considerations, in order to provide public enjoyment and recreational opportunities and to 

develop understanding of the role of water in our environment and livelihoods.  
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6. Catchment management   

The Trust will opera te at a landscape scale and beyond its ownership boundaries to influence 

what happens in the catchment of its properties and address the impacts of its own activities on 

the catchment.  

 

7.   Promoting respect for water   

The Trust will promote appreciatio n of the value of water in its community, learning, influencing 

and campaigning work.  

 

8.   Water-proofed land use planning decisions  

The Trust will only support development (its own and by others) which has taken proper account 

of water resources and their environmental, cultural and landscape connections.  

 

9.   Working with others   

The Trust will work in partnership and/or consultation with other managers, organisations and 

communities to share experience, resources and knowledge and to negotiate the future use and 

management of water resources in order to deliver benefits which we would not be able to 

achieve or sustain on our own.  

 

10. Water conservation through acquisition  

The Trust will consider the implications of this policy when acquiring land and buildings or other 

legal rights, including the potential of acquisition for the primary purpose of improving 

management and protection of water resources.   
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3ÈÙÕɯ,ÖÚÚȮɯ,ÈÓÏÈÔȰɯÊÈÕɀÛɯÞÌɯÑÜÚÛɯÌÕÑÖàɯÐÛȳ 
 

Roger Meade 
 

The peat bog to the west of Malham Tarn is of great antiquity.  It has developed over former 

shallow water and reedbed into a dome of peat up to six metres thick, over a period of several 

thousands of years. Our approach to conserving such features in the UK, and in the European 

Union, is based on knowing what it is, what it should look like, and how it needs to change to 

ÈÊÏÐÌÝÌɯÞÏÈÛɯÐÚɯÒÕÖÞÕɯÈÚɯȿÍÈÝÖÜÙÈÉÓÌɯÊÖÕËÐÛÐÖÕɀȭɯɯ3ÏÌɯ×ÙÖÊÌÚÚÌÚɯÛÖɯÉÌɯÎÖÕÌɯÛÏÙÖÜÎÏɯÐÕɯÔÈÒÐÕÎɯÛÏÌɯ

judgement are described in this paper, and an opinion offered as to whether Tarn Moss is in 

favourable condition.  

 

Tarn Moss is not just any old peat bog.  It is within a Site of Special Scientific Interest (SSSI, a UK 

designation) and within a Special Area of Conservation (SAC, a EU designation). 

 

It is part of the:  

 ̧ Malham-Arncliffe SSSI 

 ̧ Craven Limestone Complex SAC 

 ̧ National Trust estate 

 

According to the EU Habitats Directive, SACs must be maintained in favourable condition, or 

restored to achieve it; within the UK and irrespective of SAC status, SSSIs must be restored to and 

maintained in favourable condition.  

 

Defining Favourable Condition  

Many categories of semi-natural habitat are recognised in the UK and in Europe.  Those relevant 

to Tarn Moss are blanket mire and active raised bog.  Although these overlap in terms of structure 

and function, the category chosen for Tarn Moss determines which particular set of tests are 

applied to report on its condition. While some sites fit easily into a category, Tarn Moss has 

ÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÖÍɯÉÖÛÏɯÉÓÈÕÒÌÛɯÔÐÙÌȮɯÈÕËɯȿÓÖÞÓÈÕËɀɯÙÈÐÚÌËɯÉÖÎȭɯ3ÏÌɯÍÖÙÔÌÙɯÊÙÌÈÛÌÚɯÈɯȿÉÓÈÕÒÌÛɀɯÖÍɯ

peat over flat and sloping ground and is confined to the uplands in England, while the second 

forms gentle domes of peat over former basins and or plateaux, usually though not exclusively in 

the lowlands. Tarn Mo ss is mostly formed over a basin, but the peat also covers sloping ground 

around the original basin; it is also at a higher altitude (approx 380m AOD) than what would 

normally be thought of as a lowland site. The difference is of consequence, in that the outcome of 

the condition assessment may be dependent on whether the lowland or upland test is applied.  

 

Measuring Favourable Condition  

The condition assessment method used as guidance in the UK (JNCC 2005) takes account of 

habitat extent and its quality. It  subdivides broad habitats into sub -components for separate 

assessment, such as lagg and mire expanse. Most raised bogs can be divided in this way, the fen 

around the edge forming the lagg, the greater part forming the mire expanse, and the two being 

separated by a steeper edge slope, known as the rand. The assessments presented here concentrate 

on the mire expanse, which  is based on the following attributes.  

 

Lowland raised bog assessment method: 

 (ÚɯÉÈÚÌËɯÖÕɯËÌÛÈÐÓÌËɯÓÐÚÛÚɯÖÍɯȿÐÕËÐÊÈÛÖÙɀɯÝÈÚÊÜÓÈÙɯ×ÓÈÕÛÚɯÈÕd Sphagnum species. 

 Lists are sub-divided, applying specific frequency and cover criteria for each group of species.  
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 Assumes NVC community M18 (Erica tetralix -Sphagnum papillosum raised and blanket mire), 

but similar tests have been devised here for e.g. M19 (Calluna vulgaris-Eriophorum vaginatum 

blanket mire).  

 Includes a detailed list of negative species, alien to raised bog, including tall fen plants and 

trees. 

 

Upland bog assessment method: 

 Uses long species lists, inc. generic Sphagnum presence rather than individual species.  

 Has less division into species groups. 

 Similar tests are applied ɬ frequency, cover. 

 Has negative species criteria linked to dominance. 

 

An additional complication arises from the assumption in the lowland bog test that the plant 

community  must be M18 (see above); as a relatively upland example, the justification for 

expecting M18 to predominate is less valid, and even M19 (see above) might be considered to fall 

within the favourable condition range. A test has been devised here for M19 and is applied below 

to see if the lowland method would deliver a favourable condition conclusion if a more relaxed 

approach was adopted to the component plant community.  

 

Applying the two methods to Tarn Moss  

The pattern of development and past land u se has divided Tarn Moss into two Areas. There is a 

main dome area, and another lying to the south of Spiggot Hill.  Each was assessed separately. 

The main dome assessment was duplicated with two transects, each of around 20 sample points, 

crossing in the centre. The outcome was three sets of data, each used to assess condition using 

either the lowland or the upland method.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of the assessments are provided as a series of tables, in which the various lists of 

grouped species, acting as positive or negative indicators, are arranged down the left-hand side; 

the individual sample points are arranged along the top of each table, and the results obtained at 

 

Spiggot 

Hill  

Main Dome 
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each of these points entered within the matrices. It is not intended that the detail of the forms 

should be visible; rather, attention should be focused on the coloured outcome boxes on the right 

of each table. These indicate favourable (green), doubtful (orange) or unfavourable (red). All 

attributes must be scored as favourable (green) for the sub-unit to be in favourable condition.  

 

The lowland bog method: assuming it to be M18 Erica tetralix -Sphagnum papillosum raised and 

blanket mire.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The lowland bog method: assuming it to be M19 Calluna vulgaris -Eriophorum vaginatum  

blanket mire.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Applying the M18 -based JNCC assessment, the main dome emerges from the assessment as 

unfavourable for several reasons, and the conclusion is the same for both transects. Although the 

main ericaceous species and cotton grasses are present, their cover is excessive; the associated 

species, such as Drosera rotundifoliaȮɯÈÙÌɯÛÖÖɯÐÕÍÙÌØÜÌÕÛȰɯÛÏÌɯȿÐÕËÐÊÈÛÖÙɀɯ2×ÏÈÎÕÜÔɯÚ×ÌÊÐÌÚɯÈÙÌɯÛÖÖɯ
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infrequent. The cover of the negative mosses are too high.  By contrast, the unit south of Spiggot 

Hill passes on most attributes, though the Sphagnum frequency is borderline and the negative 

bryophytes have too high a cover. 

 

Low frequencies of associate higher plant species also leads to a conclusion of unfavourable 

condition when the specially-designed M19-based test is applied.  The failure is less severe than 

with the M18 -based test, because the Sphagnum threshold is not so stringent.  Once again, the unit 

south of Spiggot Hill fares better than the main dome, and could be deemed to be in favourable 

condition.  

 

The upland bog method  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All units achieve favourable condition when the upland bog method is applied.  

 

Conclusions  

If Tarn Moss is analogous to a lowland raised bog then it is in unfavourable condition and 

something needs to be done to improve the quality of its vegetation. If Tarn Moss is considered to 

be a blanket mire, it is in favourable condition and nothing needs to be done. In the opinion of the 

author, the bog is currently in unfavourable condition, an d that works need to be done to retain 

rainwater within it and on its surface to a greater degree than at present.  It will involve a 

programme of identifying major routes of water loss and planning to install bunds and dams as 

necessary.  Consequently, using the lowland bog method provides the most appropriate 

assessment of its condition. 

 

References 

JNCC, 2005. Common Standards Monitoring: generic guidance for lowland wetlands. JNCC 

website. 
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National Trust Regional Nature Conservation Strategy  
 

Stephen Morley 
 

The National Trust is one of the largest nature conservation charities in Europe with holdings of 

nearly 250,000ha. Founded in 1895, enshrined by the National Trust Act 1907 with explicit 

ÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÍÖÙɯÊÖÕÚÌÙÝÈÛÐÖÕɯÖÍɯÓÈÕËÚɯɆȱÍÖÙɯÛÏÌɯ×ÙÌÚÌÙÝÈÛÐon of their natural aspect, features 

and animal and plant life."  

 

The new Regional Strategy Ȯɯ×ÜÉÓÐÚÏÌËɯ)ÜÓàɯƖƔƔƛȮɯÔÐÙÙÖÙÚɯÛÏÌɯ3ÙÜÚÛɀÚɯ-ÈÛÐÖÕÈÓɯÚÛÙÈÛÌÎàɯ 

and aims to:  

ɈɯÏÐÎÏÓÐÎÏÛɯÛÏÌɯÉÐÖËÐÝÌÙÚÐÛàɯÞÐÛÏÐÕɯÛÏÌɯ-ÈÛÐÖÕÈÓɯ3ÙÜÚÛɀÚɯ8ÖÙÒÚÏÐÙÌɯȫɯ-ÖÙÛÏɯ$ÈÚÛɯ1ÌÎÐÖÕɯ 

ɈɯÊÖÕÚÐËÌÙɯÛÏÌɯÝÜÓÕÌÙÈÉÐÓÐÛàɯÖÍɯÏÈÉÐÛÈÛÚɯÈÕËɯÚ×ÌÊÐÌÚɯËÜÌɯÛÖɯÝÈÙÐÌËɯÈÕËɯÖÍÛÌÕɯÊÖÕÚÐËÌÙÈÉÓÌɯÛÏÙÌÈÛÚɯ

and pressures  

ɈɯÐÕÍÓÜÌÕÊÌɯ×ÙÖ×ÌÙÛàɯÈÕËɯ1ÌÎÐÖÕÈÓɯ×ÓÈÕÕÐÕÎɯ 

ɈɯÎÜÐËÌɯÈÕËɯÚÜ××ÖÙÛɯ×ÙÈÊÛÐÊÈÓɯÊÖÕÚÌÙÝÈÛÐÖÕɯÔÈÕÈÎÌÔÌÕÛɯÛÖɯÔÈßÐÔÐÚÌɯÉÐÖËÐÝÌÙÚÐÛàɯ 

 

The strategy has bÌÌÕɯ×ÙÖËÜÊÌËɯÈÎÈÐÕÚÛɯÛÏÌɯÉÈÊÒÎÙÖÜÕËɯÖÍɯÛÏÌɯ3ÙÜÚÛɀÚɯ×ÖÓÐÊàɯÍÙÈÔÌÞÖÙÒɯ

(incorporating policies on agriculture, forestry, access, nature conservation and other disciplines 

and land-uses, underpinned by the National Trust Act 1907) and the external legislative 

framework including both national and international site and species protection.  Much of our 

ÊÜÙÙÌÕÛɯÊÖÕÚÌÙÝÈÛÐÖÕɯÞÖÙÒɯÐÚɯËÙÐÝÌÕɯÉàɯÛÏÌɯ4*ɯȿ!ÐÖËÐÝÌÙÚÐÛàɯ ÊÛÐÖÕɯ/ÓÈÕɀɯ×ÙÖÊÌÚÚȭɯ 

 

Priority Habitats and Species  

The habitats and species of most importance to the Trust in the Region are identified, defined and 

described.  3ÏÌÚÌɯÈÙÌɯȿ/ÙÐÖÙÐÛàɀɯÏÈÉÐÛÈÛÚɯÈÕËɯÚ×ÌÊÐÌÚȮɯÈÚɯËÌÍÐÕÌËɯÉàɯÛÏÌɯ4*ɯ!ÐÖËÐÝÌÙÚÐÛàɯ ÊÛÐÖÕɯ

Plan, with additions regarded as of importance to the Trust. 16 habitats or suites of habitats, and 

32 species or groupings of species, are included.  For each, there is an analysis of the current 

threats and the key actions the Trust needs to take to ensure their conservation.  Geodiversity 

conservation (geology, landforms and soils) is also covered. The threats posed by invasive species 

of plants, animals and fungi are addressed.  

 

Priority Nature Conservation Issues and Actions  

The priority issues and actions are identified as:  

 optimising the environmental potential of intensively farmed and forested land  

 ensuring appropriate forms of management for conserving priority habitats and species  

 protecting all remnants of semi -natural habitat, expanding and linking them;  

 ensuring that all leases (farm, building and shooting leases) incorporate and protect 

biodiv ersity and that appropriate surveys are done prior to any building or property work  

 controlling invasive species  

 restoring natural hydrology  

 managing on a landscape scale to allow for species movement and ecosystem change  

 running training, monitoring, recording and survey programmes to increase our knowledge  

 ensuring wardening capacity is adequate and other resources are secured to carry out 

management  

 maximising access, volunteering and learning opportunities so that people can engage with 

nature  
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Thoragill    -  Where Next ? 
 

Douglas T. Richardson 
 

During the last two years finishing touches to the inves tigations related to Thoragill beck 

plantation, marsh and fellside in the immediate vicinity have been made.  

 

Thanks to our fickle weather , ambitious  aspirations to carry out light trapping of moths on a 

regular basis did not come to fruition but what little was done gave us 22 species of moth and 13 

caddis fly and  surveys  by members of the Yorkshire Naturalists' Union came up with 90 species 

of lichen and 26 molluscs.  Random sweep netting opened our eyes to the variety of insect life 

which was lying in wait to be investigated.  

 

There are now even more questions to be answered providing work for every category of 

enthusiast professional or otherwise: 

 The marsh - why are there noticeable  deposits of " moon-milk ," the soft spongy form of 

calcium carbonate more often associated with caves, in the streamlet  as opposed to hard tufa 

and what mechanisms are involved in its deposition  
 

 Why are there signif icant differences in the chemical composition of the three streams which 

form Thoragill Beck, each of which rises at approximately the same altitude;  how are dilution 

surges related to rainfall;  how can time-lag associated with these surges be explained and 

why are there extensive deposits of very hard tufa in the centre beck and not in the others. 
 

 Do the freshwater shrimps carry parasitic larvae of Acanthocephala or are these only found in 

shrimps in neighbouring water bodies.  
 

 Are there any distinctive d istribution patterns for the various species of mayfly, stonefly and 

caddis fly larvae, there are for example different species of the latter in the centre beck as 

compared with cave beck, is this due to the tufa which is providing a different substrate.  
 

 How many  of the 20 or so birds listed actually nest in the plantation, would it be a good idea 

to put up nest boxes. 
 

 Are there any small mammal s to be found in the plantation.  
 

 As for flowering plants  the list is far from complete  - a job there for botanists ɬ and what 

about fungi and plant galls.  

  

Even to my inexperienced eye the contents of the sweep net and beating tray from the plantation 

suggest that there is a lot to investigate e.g. there is more than one species of grasshopper, shield 

bug, mirid bug, froghopper, aphid, psocoptera, crane-fly, mosquito, midge, hover -fly,  saw-fly, 

bumble bee, wasp and beetle for a start.   There are other arthropods as well, woodlice, 

centipedes, millipedes, spiders, harvestmen.  And if you want something really sma ll symphalids 

, pseudoscopions and springtails. 

 

The plantation was set up in the early 1980's so it is relatively quite young and the data currently 

collected can quite reasonably be regarded as the condition of the plantation from start and as 

such can be used as a baseline against which any changes that occur can be measured.  
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It is not a designated nature reserve and has no allocated special site status so in theory can be 

visited without restriction except to recognise owner ship and tenant occupation and to 

acknowledge that it is quite small and therefore not for use by large parties of individuals.  In 

other words a useful stamping ground for the individual worker.  

 

The data has been recorded in pamphlet form, along the lines suggested by me in November 

20051, and   forms one of a series of 5 covering the whole Cowside area from 2001 they are :-  

 Part 1 Cowside Beck, Dewbottoms Beck, River Skirfare, Yew Cogar Beck & Yew Cogar Hole. 
 

 Part  2  Cherry Tree Hole, Darnbrook Beck, Darnbrook Pot, Fountains Fell Tarns, Old Mine 

Level, Robinson's Pot and Tennant Gill. 
 

 Part  3   Thoragill  Beck, Plantation and Marsh  
 

 Part 4   Site References - Gives grid references and altitude of all the sites visited enabling sites 

identified on the maps, which are included in  the booklets, to be correctly pinpointed.  
 

 Part 5.  Water Analyses. - Collects together over 500 water analyses. 

 

Parts 1, 2 & 3  list aquatic fauna & flora, terrestrial flora & fauna,  tufa sites, water analyses from 

streams, springs and flushes, birds, mammals, lepidoptera, trichoptera, freshwater algae, diatoms, 

Chara sites, lichens,  mammals, mollusca. 

  

As for the use of these booklets I have visions of copies being used as teaching aids where 

participants are invited to trawl through the data and disc uss what they find, how they would 

tackle any problems they perceive and /or make suggestions as to how the work could be 

furthered.  

 

The alternative is a computer data base. The problem here being staff, as not may establishments 

enjoy the luxury of bein g able to allocate someone to run such a scheme on a permanent basis.  

 

I have to thank the National Trust and Mr. Hall of Darnbrook Farm for their kindness and 

interest, David Hodgson and all the other volunteers who have given freely of their time and 

expertise.   

 

All that is left is to put what is currently known into a disse rtation along the lines of The Ecology 

of Cowside Beck 2 which was published in November 2005 so that others may study the results 

and perhaps be persuaded to do something along these lines themselves. 

 

1. Richardson, Douglas T  Some thoughts on how to make raw data available to a wider 

audience.   FSC  The Malham Tarn Research Seminar 18th. - 20th. November 2005 

2. Gilbert, Oliver, et al The Ecology of Cowside Beck, a tributary of the River Skirfare in the 

Malham area of Yorkshire.  FSC  Malham Tarn Field Centre. 2005 

 

Footnote 

As a result of the interest shown by participants at the Seminar the five booklets have been put on 

CD.      
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Comparative chemistry of water from the Malham T arn system 
 

Andy Markwick, Satvinder Nandhra and David Hodgson 

 
 

Introduction  

Malham Tarn occupies a shallow depression, lined by an inlier of impermeable slate of the 

Silurian Horton Formation. Surrounding the tarn is the relatively thick formation of Low er 

Carboniferous Great Scar limestone. These are succeeded to the northwest by the subordinate 

Yordale Series, which comprise interleaved limestone, shale sandstones and rare coal.  The 

modern topography of this area has been shaped by successive faulting and glacial events (Woof 

and Jackson. 1988). 

 

This study provides new data for pH, conductivity, air and water temperatures from twelve 

locations in and around the tarn (eight inflow, three tarn and one outflow, Figure 1). These 

locations have been the focus of intermittent studies since the 1950s (Pigott and Pigott, 1959; Woof 

and Jackson, 1988; Hinton, 2001). Monthly measurements have been systematically recorded since 

2004 and a comprehensive database has now been constructed.   

 

Figure 1. Sample locations. Blue = Inflow, Yellow = Tarn and Red = Outflow.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location Location Grid Ref. 

1 �6�S�U�L�Q�J���D�W���%�L�O�O���%�O�D�Q�G�¶�V 88020/66954 

2 �6�S�U�L�Q�J���D�W���0�D�U�N���7�K�U�R�X�S�¶�V 87604/66832 

3 Spring below Chapel Cave 88096/67056 

4 Bridge on boardwalk 88336/67028 

5 �6�S�U�L�Q�J���D�W���5�R�E�H�U�W�¶�V���E�D�U�Q 88680/67320 

6 Tarn at West boathouse 89164/67162 

7 Tarn at East boathouse 89538/67124 

8 Tarn shore at Gt. Close Scar 89827/66924 

9 Spring 1 at Gt Close  89817/66958 

10 Spring 2 at Gt Close 89828/66941 

11 Spring across fen at Gt. Close 89884/66762 

12 Outflow of tarn 89394/66200 
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