
Invertebrates in Habitat Monitoring 

1. Introduction 

From a consewation perspective invertebrates have been thc least u n d c r s t d  of our flora and fauna in 
Britain. However. recent years have Seen an incmw in interest in the role that invertebrates play in our 
ecosystems and in turn p p l e  with responsibilities in habitat management arc increasingly attempting to 
make more provision for the invertebrate interest of sites. 

There are a riumbcr af features of the biolofp of invertebratcs that glve them the potential to be the most 
sensitive barometer to changes in the quaiiq of habitats on both a macro and micro scale. 

1. 

2. 

3. 

4. 

5. 

Many arc highly specxalised into very natrou ~ often vulnerablc niches and very many spccics co-eslst 
within a habitat, with subtlc differences in their partitioning of microhabitats 

Their largely annual lifecycles mean tint the\. a n  be vcry sensitive to short periods of adverse 
conditions. They tcnd to react very swlftlv to downtrends in habitat quality, gning an indmtion that 
something might be amiss much -net Lhan might be detectod from vegetation changc. 

Many species are also poor at recolonization, havlng h t e d  powers of Qspersal, and therefore make 
good indcators of continuity of suitable habitat cond~tions. The absence of specles normally typical of 
the habitat may indicate major changes some time in the past. 

Different life stages often need different habitats within close proxiamin and thcrefore are usefid 
monitors of the continued interrelationshp between habitat trpes - habitat mosaic. 

Some species are associated with degradation of habitat. so that their presence in large numbers c m  
indicate that something is amiss. 

Monitoring selected invcrtebmtes should k a part of any straiegy for site management because the!* arc 
sensitive indmtors of continuity and consisten?. 

2. Aims 

There can be two aims of invertebrate monitoring. Firstly, to mark changes in populations and habitats of a 
particular species, usually a rare one. It is worth pointing out ar tlus stage that there are certain species 
protected by national and international law and we have a statutory duty to protea these species. A scientific 
basis is also required for the Country Agencies. through the Joint Nature Comrvation Committee 10 
out their statutoF duty to advlse the government on revisions of species in the Wildlife and Countryside Act 
as well as complymg with EC Directives. 

The second aim of invertebrak monitoring is to look at habitat qual i~  for management. Where there is a 
visible change in the flora it is more sensible to use plants to demonstrate changa. There are however 
instances where it is more &sable to monitor the invertebrates nther than the flora and these can listed as 
follows:- 

1. Changes in some habitats can be detected more quickly or easily using in$wtebrates than vegetarion 

2. Changes in the habitat either enhance or do not affect the interest of the flora but may be detllmental to 
the fauna. If it is knonn that managcment changes arc imminent then momtoring may rccord the 
changes to the invertebrate communnties. 
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7 Invertczbrates reflect changes In habitats and mcro habitats that arc of htUc or no interest to botanists. 
but which are essential to thc invcncbrares E g shinglc. bare substrates or dead n . d  There are SSSl s 
that have been notified wholl! or largcl! on Invertebrate grounds (Star Plt. Thc Fllts "R Herald Wa! 
Marsh) 

There are undoubted!- problenis associated with using invertebrates to monitor habitats. Before undertaking 
any monitoring it is worth king clear ahut the aim of thc exercise. What cmctly arc n'c trying to show'? 
Having decided on the reason for monitoring. suitable groups necd to be selected. Does the habitat in 
question contain enough species of a group to be of any use? Is the expxtisc available to identifv the 
specimens correctly? Historiwll!.. monitoring exercises haw lent very heavily on the goodwill of 
entomologists to identifv specimens free of charge. The time has come whcn if nionitoring using 
invertebraics is to kx undertaken it is appropriate to pay for the idcntiiimtions to be camed out. A botanist 
would not Ix expected to survcy a bog for free so why should an entomologist'? 

Perhaps the biggest probleni facing site managers is standardsation of mcthods. The past llas seen a 
minimalist approach to invertebrate monitoring, This has not only reflected the lack of resources availablc 
but also thc absence of guidance. JNCC needs to take tbc l a d  on tlis issue in conjunction with the relevant 
specialists to establish some sort of common lbase because at present one does not exist. 

A further Miculty is decidtng upon the thresholds for action. At what point do you start changing 
management? ?he difficulties dtscussed above may appear daunting - indeed they are! But the only way that 
they are going to be resolved will be if people make genuine attempts at addressing thcni. The importance o f  
monitoring is becoming increasingly apparent and appropriate methods of invert monitoring will have to bc 
dwel oped. 

3. Considerations 

When considering the appropriate groups for monitoring the following considerations should be taken into 
account. 

1. 

2. 

1 
J. 

1. 

5. 

6.  

7. 

8. 

The group should contain a manageable number of species. say 400 maximuni. 

The species must be taxonomically uamblc. with widely available keys. 

The group must includu species with wide ecological requirements. 

The species must cover a uidc geographic range and not show marked latitudnal or longitudinal 
decline in richness. This restricts selection to well recorded groups whose &stributions arc known. 

The biology of the species must be well enough known so that changes in the composition of the group 
can be interpreted meaningfully. 

Most of thc species must show relatively poor powers of dspersal so that their presence is indrcative of 
thc place t h q  are r e c o r d d  or if  most of the species are wide-ranging, then the habitat specificity must 
be well known for each p i e s .  

The methodology for sampling must Ix cad!- standardised give relative abundance s and be eay to 
carry out. 

Ideall!" the group should bc popular to attract funds. interest and mong-. 

If it is intended that a species is to be chosen for monitoring the following factors should be considered 
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1.  Can anything be donc if monitoring shows a species to be declining catastrophically? Are therc 
management contingcncles? Can an autecologial stu& be initiated to &sower how to Save it? 

2. Is it so rare or so dispersed that it is impossible to estimate its population size or even its &stnbution. 
Will thc techniques used to monitor the species damage the population? 

3. Was a particular rare s p i e s  an important reason for site notificxtion? If so. monitoring the species 
ought to beconie an essential part of site monitoring. 

4. Example 

A survey of the invcrtebntes of five lowland bogs in Cumbria in 1989 by the England Field Unit indcated 
that the following groups could be of value for monitoring purposes. 

1. Dolkhopodtd flies 

2 .  Whoppers 

3. Spiders 

4. Ground beetles 

Thc rationale for the selection of the above groups is given as follows:- 

a) They show marked drfferences in composition between open and woodcd stations, and most tend to 
show decreases in uncommon bog specialists in open bog close to trees and an dry heather dominated 
heath. Management to restore the bag to its original open. wet condition would bc reflected by these 
four groups. 

b) Each group contains unmnirnon bog specialists. 

c) Either water traps or pitfall traps may bc used to collect at least two of the four groups in large numbers 
suitable for analyls. 

d) The groups are large enough. in t e r n  of species, to cover 
bog. 

thc range of habitats found on thc 

Having dcclded upon the groups to use to monitor a bog the nexl problem is &terming the amount of effort 
required 10 give enough data 10 draw sensible conclusions. A mgmd figure of five scems to have been used 
a great dwl in the past. The 0rigyn.s of t l i s  figure owe more to resources available than to statistical theoq. 
Usher (1 99 I )  &scusxs implications of small numbers of samples. Text books usually advlse that 
preliminary sampling is alwavs a good tlung and t h ~ s  would help determine the appropriate numkr  of traps 
for a given sites. The other consideration that nesds to bc taken into account is cost of sorting the samples. 
Porter (1 991) suggested the following based on samples taken from a malaise trap:- 

No of Tubes Bourn to Sort Bwrs per Tube 

SVrphdS 123 56 0.45 
Do1 Icho@ds/Empids 152 190 1.2s 
M W i &  40 80 2.00 
Sciom!zids 37 67 I .43 



The abovc table givcs some idea as to the possible costs although it uz1s statcd that not all tubcs were full. 
and some contained only a small number of Indwduals 

5. Conclusions 

11 may appear that thc use of invertebrates in monitoring is fraught wYth ovendiclming dfficdties. there are 
problems without a doubt but the?; can bc overcome and some site managers are attempting address some of 
the problems that arc listed above. There arc two main p in t s  that 1 would wish to get over. Firstly. 
invertebrates should not bc regarded as a chcap wag of monitoring a site. Propcr resources have to be made 
available or it is not worth the effort, The second p i n t  is that whilst no standard methods are yet available 
this should not be regarded as a bar to attempting some sofl of monitoring exercise. As long as thc 
programmc is statistically sound it will be of value. 

Richard Lindsaj- showed some very interesting slides in 1-11s talk and d~scussed the use of satcllitc imaging in 
monitoring large areas of Fatland. I look fonvard to the day when OUT knowledge of invertebrates is such 
that wc too can use those images and predict the state of the invertebrate communities on thosc areas! 
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Monitoring Birds 

Frank Mawby. English Nature 

1. Introduction 

Beforc we can look rationally at monitoring birds it i s  neccssaty to consider constraints to obiective thidung: 

1 Birds have a high public profile. 

2 Birds have popular appeal 

3 Birds may be highly political 

Birds have kn monitored in many ways for a long timc by many people at various lcvels. Thc wealth of 
data a b u t  them far exceeds that of most other living organisms: a large number of books and research 
papers offers testimony to that. Finding people to underlake work on birds is also eaq: they are popular 
subjects for both the professional and amatcur ahke. Thus. birds can assume a disproportionate value in our 
hearts. minds and management plans. 

Of course being people trained in objective thinking we don't fall into the trap of king overly influenced bq' 
a bundle of feathers, do we? At least not until our management actions result in a perceived threat to a bird 
and the birding fraternity falls about our ears. Birds are ce~lsurcd regularly and watch& avidly. The data is 
collected for national or local surveys and you do not always know when your birds arc being counted. You 
soon will if you do somethmg wrong. Beware, taking rational, objective decisions abut birds or their 
habitats I s  not q. 

What more objecrivc reason could you have for rnanitoring them? What is more vou arc more likely to be 
able to find someme to do it on a voluntary basis than for any other species or habitat. 

2. Conflicts 

Thc nex- bog the unwary site manager can fall into is to accept management plans with potentially 
conflicting objectives. 

To quote: 

I To recreak an active raised mire over the existing SSSI extending this management to surrounding 
ports of the h-vdrological unir ay necessary und when the opportunities arise. 

2 To muintain notable bird species 

Take a a bog with a damaged but intact acroteim that grows a lot of heather and is burnt regularly. lt 
atiracts red grouse. a notable bird and we hope to tuxn a wet heath back to a Sphagnum bog. Question: How 
long will the red grouse sunivc? That is over s impimg the problem but it is the long tenn scenario. It 
may be far better to leave the red grouse out of the equation if you want an active bog. But can you do thts? 
Thc red grouse in a lowland situation is unusual. it attracts attention there is 1-1 pressure to kecp it there. 
some owners say hey burn the moss because it will help the bird survive. In the end it takes some well 
thought out &xussion to rationalise the bird out of your management plan in the short term. Having 
accepted it. what sort of obligation does the plan impose for monitoring it? It could equally be argued that 
the other breehng birds of the bog. the curlew. meadow pipit and skylark. are more at home on the wet 
heath type vegetation of a semj-rnoribund bog rather than on the active Sphagnum downated areas. I have 
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not made an! c a m t m e n t  to monitor them an Glasson Moss but r n ~  instincl tells me that the? are perhap 
dcclinrng. but is this a national trend''. 1s I t  a short term blip in  population dynamics lo~all:, or IS rn! 
managemcnt havmg a deletenous impact'' 

On Wedholrnc flow we have an entirel!. dfferent situation. from old sold cuttings that attracted a fcw pipits 
and pied wagtails (that nested in the peat sucks. we have transformed the area to a wetland with lots of 
temporay open water and bare p t .  Tlus has attracted lapwing. redshank. teal and black-headed gulls to 
breed. Lots of s n i p  and duck usc the area and there are the associated raptors. This will bc a transitional 
habitat for some of these species, notably thc lapwing. But da I have a responsibility to then1 knowing that 
thy are rapidly &sappearing from farmland'? If they are forced off the bog where will they go? Should I 
makc a cornrnltnicnt to monitor thcrn and if so how do I interprct the Inforniation? If something even niorc 
notable turns up what sod of pressures do I face and how do I respond'? I have no doubt that a numbcr of 
p t l a n d  sites face the same ddernma. Thc problern is \YC have no nicans of predrcting what the long tern1 
inipact of our management will be and what effect it will have on the range of birds that currently usc tlic 
bog habitat. 

Therc is no doubt In m y  mind though tllat diversit?- of habitat through human intervcntlon has created 
greater diversity of birds. Birds will inevitably impingc on our managcment objectives and it is essential to 
know how they are respondmg. Therc arc simple standard techniques for monitoring. 

3. Conclusions 

Usually it is not Micult  to find reliable volunteers to do the work and it is easy to f d  the results into 
national data to look at trends. We need to be wary about having specific management objectives for them in 
our plans. We should accoinmodate them within management objectives for the habitat via prescriptions to 
monitor how the!; react to management. The transition period for the habitat may be so long that overall 
impacts on the birds a411 be minimal. What we do rqutre is well prescribed monitoring methcds because 
the present BTO methods are either too detailed, the 10 visit CBC mcthd  40 10 50 haws per season or 
inadequate to dcal with all species. the new Xranscct Method 2 to 3 hours per seasan but only picking up 
vends from total birds present. Basically it i s  hard to ignore birds and kf you do. you do it at your peril. 
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MONITORING BOGS WITH A TINY RESOURCE 
THE VOLUNTARY SECTOR APPROACH 

E m  Wilson. Scottish Wildlife Trust 

1. Introduction 

The Scottish Raiscd Bog Conservation Project is a European Union ZFE '  funded projea bgsed at Scottish 
Wildlife Trust (SWT) in mnburgh.  One of the main aims of the project is to evaluate the management 
practices used on raised bogs throughout Europe and to assess the drfferent tcchqucs king implemented 
particularly in Scatland. These assessments will be drawn from botanical and hydrological monitoring 
programmes that have been devised and implemented over a range of raised b g s  in various stages of 
degradation. Ultimately, the project aims to draw conclusions from all these sites to ensure 
reconmendations in the new Bog A,4unagement Handbook arc not restricted to one isolated emniple. 

At the presenl, the monitoring programmes are set up on the sites and the collection and interpretation of 
dam has commenced Unfortunately, the monitoring p r o g m n c  has many resource restraints: time. money 
and manpwcr in particular Thesc inevitable restrictions have played a their role in goveMng the way in 
whch the programmes lmve been formdated 

In addltion to these restraining factors, it is important to ensure that monitoring continues once the Project 
completes its two year contract in July 1995. However, scientific monitoring is a time consuming activity 
and may prow too large a task for SWT to undertake. Therefore, to ensure the programme Is Carried out 
satisfactorily we aim to train a volunteer team to complete thc fieldwork and to enrol the Rescrve Managcrs 
to undertake the data analysis. 

The following factors are the primary parameters which have governed the monitoring progmmme 
methodology. 

1) Cost - there will be limited funds allocated to-peatland monitoring within SWT once the Prqject is 
completed. It therefore ~ i t a l  to e m r e  all the equipment is relatively cheap to replace. 

2 )  Simplicit!, - the methodology needs to bc clear and repeatable to ensure standardwtion amongst a non 
specialised field team. 

3 )  Time - to reduce field time and to prevent thc methodolog! being so laborious as to deter the work 
force, thc methodolog. should be relatively quick to completc. 

Duc to the ombrotrophc nature. of raised bogs and the three governing factors mentioned above, schemes 
werc deMsed to conCentrate on water table fluctuahon and the effects of h s  on bog vegctatlaa obviously 
other parameters do m t  such as intmml W r  flow. However, it was decided that such factors were not 
vvlttun the remit of the Project 

From tbe initiation of the monitoring programme, the integration of vegetation and water table has 
been of the utmost importancc 

2. Hydrology 

Wc are pnmanl! concerned wvlth the watcr table fluctuations in relauon to the bog surfacc and grven the 
imprtance of precipitaoon. the local prectprtatlon rates The water table is monitored through the 
installahon of mpwell and WaLRaG (Water Level Rain Gauge rccorder) transects 
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2.1 Dipwells 

Dipwells are constructed from 2 inch darneter plastic tubing. approximately 1 ~ 1.5 rnetrcs long and drilicd 
over the wholc length with small holes. Thcy are extmnel!3 c h a p  (€3.50 each), easy to make and simple to 
install and therefore require no specialist mining. Once the dpwells arc installed into the pat and capped, 
they arc marked with a bamboo canc and clearl!- numbered. Thew actions enablc Lhc transects to be easily 
found and the recorder to be instantly orientijted on the sitc. 

2.2 WaLRaGs 

WaLRaGs are nlaslrnunz/niinimum water table recordmg instruinents Due to tlicir considerable expense 
(E50 approximately) t hq  arc used far less frequently than dpwells generally 4 or 5 to a site. dependmg on 
its ecologiml vanabditj WaLRaGs cannot be constmctcd by Project staff and are therefore made up 
spcci al I st 

a 

2.3 Rain gauges 

Rain gaugcs have been installed alongside the transects. on all sitcs. to rccord the local prccipitation rates. 
Precipitation is obviously an important parameter which will havc a dtrect cffect on the system. The gauges 
are read once a month. at the same time as the other nionitoring instruments. As yet there has been no 
analysis of the recorded data as it has been presumed that a relatively long data SCI will bc needed to 
ascertain accurate conclusions. 

2.4 Transect location 

The transects are positioned so they correspond with the areas wherc management is to take place on the 
site. We can thereforc rccord how the water table directly responds to management actions such as dltch 
damming and scrub clearance. 

2.5 Surveying 

Oncc the dipwells and WaLRaGs have been installed in the site. they are levelled to a base point (these base 
points 1 generally the highest point on the dome mav. in future. be levelled into ordnance datum). This 
information provides an accurate representation of the bog surface whch is necessap for data interpretation 
process. 

2.6 Recording 

Thc transects are recorded once a month on each site. Thc recording Is started prior to management activity 
to provide a full baseline data set for comparative purposes. However due to the time limitations of the 
Project there are no basellnc runs of data whch excecd 3 months kforc management proposals commence. 

All the recording is completed on a standard form (see A p p e n h  1). 7he &pwells are read with a battery 
operated probe and the WaLRaGs from the incorporated scale. Both instruments are relatively quck and 
simple to read. 

Each site has a sketch map whch inda te s  the position of the trdnSeCts and the numbering systcrn over the 
site. The map is frequently updated and spare copies are always available for reference. These maps enable 
volunteers to orientatc themselves on a new site and pro\ide useful addttional information. 

3. Vegetation 

The hydrolog! and yegetatlon of a raised bog are intrinsically linked. The vegeiation communities are 
primarily governed the relative height of the water table to the bog surfacc. 
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3.1 Permanent vegetation piots 

Permanent vegetation plols have been installed alongside the hydrology transects. Each vegetation plot has 
an adjacenl dipwell. It is. therefore, passible to relate any long term changes in water table to changes in 
vegetation composition. 

Plots are recorded using fixed vegetation quadrats. The design for the quadrat is based on a rectangular box 
uansect with indwidual quadrats sutxhvided into 15 crn squares by elasticated string. These cornpartmenis 
incrcase the accuracy of the percentage cover estimations as each species is rccordcd in each compartment. 
Quadrat skc has becn reduced IQ a minimum to decrcase the timc spent in the field. An elongated shape is 
also idml for fitting into the frame of a camera: an addtlonal bonus for stereo photography. Thu area 
monitored is 1 .S m x 0.45 m and is dtvided into 2 separate quadrats measuring .9 m s .45m. Quadrats are 
xnadc of plastic which is cheap, durable a d  easy to construct. 

In a sinlilar vein 10 the hydrology t r anms  the vegetation are located principally in areas where 
management activities will have the most effect on the plant communities. Jn addition. several plots are 
located away from zones of management. This enables information an the overall status of the bog to bc 
collccted. 

The rncthodolog_v has been designed with the future use of volunteers as main data recorders in mind. 

3.2 Platform 

To reduce thc effects of monitoring around the permanent vegetation plots through trampling. which will 
inevitably result in "monitoring the e f f m  ofmonitoring". r a i d  platforms have been constructed adjacent 
to thc plots. The platform consists of 4 untreated wooden stakes with a one inch notch sawed from thc top. 
The stakes are dnven into the ground until approximately 20cm protrudes above the surface and a ladder is 
supparted acrass them (Figure 1) Thts raises the recorder abovc the vegetation. thus eliminating trampling 
in the inundate  vicinity of the quadrat. It also enables the recorder to take photos &rectly over the quadrar. 

3.3 Recording 

The quadrats are recorded eve5 6 months on each site. on a standard recordng form (see Appends 2). To 
e m r e  the data collection is time efficient no1 all the species within the quadrat are recorded. Seventeen 
'Indxator' species have been used for several reasoris. 

1 Tbg. are all relatively easy to identlfj. in the field with a good k q  and a hand lens. 

2 Their presence is indicative of some prevailing condition on a site. whch will respond to management 
activity. 

Established a v e r  abundance scales havc not been chosen to estimate species aver .  instead a much simpler 
method has been devlsad A broad s q l c  scale will be easier to remember and mill als0"absorb" any 
recorder emrs within the wide dnisions The species percentage cover scores are as follows: 

0 - A BSEhT - OOA 

2 - FREQIIEhT- ,71-50% 
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Fig;ure 1: The permanent - vegetation trrtnsect and adiacent p l a t f o m  
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Each indmtor species receives a m r e  for i t s  estimated percentage covcr in each 1 Scm compartment of thc 
quadrat. 

Rccently a volunteer. who is presunied to bc at a similar level o f  lmtani~al knowledge as the future 
volunteers. was tirncd whilst recording a fixed quadrat. In total, including identification time. hc took 45 
minutes to complete the t ~ s  transect. 

4. Fixed Point Photography 

Fixed point photograph!* Is considered an iniprtant area of monitoring on raised bogs. Stereo photographs 
are takcn on 3 levels at all the sites. 

1 Large Scaie, thesc arc primarily landscapes. These arc used to assess and comparc long term change 
over a site. for example encroaclung scrub. 

2 Meso Scale. thcsc are gencraliy arcas which will be dtrectly influenced @ management pmctices. For 
e m p l c  vegetation near drams. 

3 Small Scale. thesc are close up pictures of the vegetation quadrats Thcse records provide an 
invaluable visual aid for species and s p i e s  boundary changes. 

5. Interpretation and Analysis 

In the long term it is as important to develop an effective and emcient method of data storage and 
interprelahon as it i s  to collect the data in the field. A high proportion of the time allocated to the 
monitoring programmme has been spent developing a user friendly series of spreadshects (Excel). 

5.1 Hydrology 

The raw data arc entered into a simple tablc on a spreadsheet. From this cinrts are drawn which show thc 
profde of the bog. (from the surveying infonllation) with each months water table data added on 
progressively. The cham graphically show the monthl~, variation in the water table in relation to the bog 
surface (Figure 2 below). 

M'nter hvc ls  - Transect 1 - Tdend Moss 

1.30 I 
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5.2 Vegetation 

For thc botanical raw data thc sprmdshwt has a similar layout as thc field sheet. Each species has a 3D 
chart which shows its lstribution within the bos transcct (Figure 3 below). At present the vegetation 
spreadsheets arc littlc morc than a method of data storage. \ \ i th the charts king a g d  yisual rcpresentation 
of the data The sheets nced 10 be developed furlher oncc 3 second data set has been collected to cnablc us 
to conipare dahsets. This will allow us to establish actual specics and species bounday changes between 
recordmgs. 

Distribution of Sphagnum cuspickitum across 3 1 . X m  N 0.6m p e m n e n t  
qmdrat 

0 .. 
I -.. 

6.Volun teen 

Each sitc has a Management Committee. The committecs consist of enthwiastic and howldgwblc 
indwiduals who are familiar with the site and the work which has taken place there. We aim to utilisc these 
committees as our volunteer work force. T'hc volunteers will therefore have a background knowledge of the 
site - both in an histonml and scientific context, 

6.1 Training Day 

To ensure that & volunteers are familiar with the standard methodology uscd In the field a training day has 
been suggested. The volunteer tarns will be taken to an appropriate site where thc fldl extent of the 
monitoring programme w i l l  be e.splained and discussed. The changeaver of the collection of field data from 
staE to volunteers &ill not be an immediate exchange. There will be a transistionan. pied where the 
project staffwill still be available to answer queries and to advlsc in the field. 
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6.2 Monitoring Pack 

It is highly prohable that the volunteer work force will not rermn constant Therefore. as an aid to 
newwmen and as aational information to the volunteers once the Project has closod a "monitoring pack" 
is to be produced. The pack will sct out all the basic guidelines on hov to sct up 3 scjentfic monitoring 
programme for botanical and hvdrological purposes. It will also include an introduction an thc What? and 
why?  of monitoring. 

Adchtionallg. the pack will liavc an extensive appendix which will include a Sphupnum kcy. a set of 
standard recordmg forms and a list of contact m e  and addresses. The purpose of incluchng contact names 
and addresses is 1) to answer any queries and 2 )  to ensure there is a close link between the fieldwork and il's 
analysis. The analysis and interpretation of the data is king passed to the Reserve managers bccausc they 
have access to the computer packages. Thc pack i s  also intended to be a available resource for research 
groups who undertake projects on r a i d  bog sites. It  would bc exzrernelg kncficial to raiscd bog 
conservation as 3 whole if all monitoring work could be standardmd to allow for comparisons betvvecn sites 
to be made. 

7. Conclusion 

The main aim of the Raised Bog Conservation Project at the present time is to enmc that all the monitoring 
programmes are set up on the sites and dam collection has commenced The ncxT step is thc completion of 
the ''monitoring pack" and it's dmtibution and the organisation of the training session. The most important 
factor to consider i s  the insurance that all roles are defincd and that everyone involved is fdly infomcd of 
thc changes. It is believed that both the pack and the training day will fully accomplish tlm aspect if they 
arc well organised and executed. 

24 



Site 

Prceipi tation 



1 
i 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
t 

7 

I ngie Opencast Site 



APPENDIX: 2 

Vegetation Monitoring Form 

Site Name: 
Transect Number 
Recorders Name 
Date 

Quadrat 1 
%, O w n  Water: 

-drat 2 
y0 Cqxn Water: 

- r  - , -  

94 Barc Pat :  
7'0 Sphagnum Cover: 

%I Barc Peat: 
"/o Sphagnum Cover: 

Sphagnum T-- 

1 2  7 4 5 6 7 x 9 1 0 1 1 1 2  
-._A - __-._I-.-__l_-l 

capill~folxum - 



....... Sphagnum tend 1 urn 
-... ........ .- _ - - - _  

1 .  2 3 '  J s c. 7 ,  8 Y 10 I 1  12 '  ..... ...... ., ......... - . I -I 

Frame numbers 

Quadrat 1, left 

Stereo photos 

Date photos taken 

right 

Quadrat 2, left right 

Other cornmenlslobservations, 



APPENDIX 3 

Monitorin2 Pack - An Aid T o  Volunteers and Research Croups 

- What is monitoring? 
- Why monitor? 
- Hydrological Monitoring. A standard Methodology 

lnvoduction 
Dipwells 
W a1 rags 
Setting up a transect 

- How 
- why  

Recording 
- When and how 
I Recording form 

- Analysing Results 
Database 
Samples of graphs 

- lnterpretatjori 
- Vegetation Monitoring A standard methodology 

111 troduct i on 
Box Trmsect - Location 

Setting up a box tmnsect 
- Size aid shape 

- Equipment 
- Viewing platform 
- Constructing a quadrat 

- When and how 
- Recorhng form 
- Scale 
- Indicator species ( Identification and condition of bog) 

- WY 

Recording 

- Stereo pair photography 

- Wien 
- How 

- Appendix 
Key 
Standard Recordkg forms 
Contact mines and addresses 




