
6 INDICATOR SPECIES 

The i dea  t h a t  a group of spec ie s  can be used as ind ica to r s  t o  assess and 
monitor environmental q u a l i t y  and change is a simple and a t t r a c t i v e  one and 
has been successfu l  i n  a number of cases. The range of spec ie s  is  
considerable  and they can be used i n  a v a r i e t y  of ways. 

The f i r s t  group are those which are used t o  descr ibe  and c l a s s i f y  communities. 
A good example of t h i s  is  phytosociolagy, t he  National Vegetation 
C l a s s i f i c a t i o n  f o r  ins tance .  Here an assemblage of spec ies  i s  used t o  
d i s t ingu i sh  one community from another.  Further  sub-divis ions of t h e  main 
community and the  r e l a t ionsh ips  between vegetat ion types can be defined by 
consider ing t h e  presence and absence of  o the r  ( i n d i c a t o r )  spec ies .  

A second group of spec ie s  is  used t o  assess q u a l i t y  and t o  monitor 
environmental change. Perhaps the  bes t  example of t h i s  is provided by 
freshwater  communities which are used to  assess r i v e r  water q u a l i t y .  Here 
t h e r e  have been th ree  approaches; f i r s t .  a simple b i o t i c  index i n  which the 
d i f f e r e n t i a l  responses of species t o  a po l lu t an t  is used t o  asses qua l i ty .  
Secondly, d i v e r s i t y  ind ices  ( spec ies  r ichness  and e q u i t a b i l i t y )  provides a 
more r e f ined  approach. F i n a l l y ,  t he  most d e t a i l e d  approach relates community 
s t r u c t u r e  t o  environmental va r i ab le s  (RIVPACS) to  provide target communities 
aga ins t  which physical  and chemical stresses can be assessed. 

The group of i n d i c a t o r  spec ie s  which are used t o  i d e n t i f y  anc ien t  woodland or 
to  d a t e  hedgerows is similar t o  a b i o t i c  index. I n  these  cases persistence 
and s u s c e p t i b i l i t y  t o  d is turbance  are the  va r i ab le s  which determine t h e  
presence or  absence of t hese  spec ies .  

F ina l ly  t h e r e  are spec ie s  which have a high conservation value.  The value is  
recognised i n  var ious l i s t i n g s .  Red lists and RDBs are examples although 
s t r i c t l y  they are mainly with threatened spec ies ,  no t  those of conservat ion 
value as such. The presence of one or more of these  spec ie s  a t  a site g ives  
i t  a high conservat ion value.  S i t e s  may be valued both as examples of 
p a r t i c u l a r  biotopes and as p laces  where c e r t a i n  rare or notab le  spec ie s  occur. 

Generally indicator spec ie s  have c e r t a i n  c h a r a c t e r i s t i c s .  They are 
taxonomically and eco log ica l ly  highly d ive r s i f i ed .  They are r e s t r i c t e d  t o  t h e  
h a b i t a t ,  and are easy to  bbserve,  i d e n t i f y  and to  sample. Above a l l ,  they 
must show a d i r e c t  and p red ic t ab le  response t o  change. 

The heathland i n d i c a t o r s  used by Moore (1962) were pr imar i ly  chosen t o  assess 
t h e  e f f e c t s  of i s o l a t i o n .  On i s o l a t e d  hea ths ,  which were i n  genera l  smaller 
than t h e  less i s o l a t e d ,  t h e  chance of ex t inc t ion  w a s  h igher  and t h e  
p o s s i b i l i t y  of recoloniza t ion  reduced. Hence, as Moore showed, fewer 
heathland spec ie s  occurred on the  i s o l a t e d  heaths than on the  o the r s .  

What are the p o s s i b i l i t i e s  of developing a set of i n d i c a t o r  species fa r  
heathland? F i r s t ,  t h e r e  is  l i t t l e  need t o  develop a list t o  desc r ibe  and 
c l a s s i f y  the vegeta t ion .  Secondly, those spec ies  which are rare and notable 
and which can be used t o  ass ign  conservation value are w e l l  known. However, 
ta draw up a l ist  of spec ie s  which can be used to  assess h a b i t a t  q u a l i t y  is  
more d i f f i c u l t .  For t h i s  last named ob jec t ive  to  be m e t  i t  is  l i k e l y  t h a t  an 
examination of d i v e r s i t y  o r  community s t r u c t u r e  will be requi red ,  i n  e f f e c t  
developing an approach similar t o  RIVPACS. Ind ica to r  spec ies  are used t o  
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FIGURE 19 

Frequency diagrams of the distribution of records for  both heath and generalist 
species. The three categories are; 0 = No heathland within the  4ha'square;  1 = less 
than 50% of the square heathland; 2 = 50% or  more of the square heathland. 
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assess q u a l i t y  and change where these themselves are d i f f i c u l t  t o  measure. 
Howeverl when i t  becomes d i f f i c u l t  t o  record community s t r u c t u r e  it may be 
s impler  t o  measure h a b i t a t  q u a l i t y  directly. To some e x t e n t  t h i s  must be the  
case for heathland as i t  w i l l  be simpler t o  i n spec t  t he  vege ta t ion  than t o  
record t h e  presence of i n d i c a t o r  spec ie s ,  e spec ia l ly  i f  t hese  are i n v e r t e b r a t e  
animals. Invertebrates which are easy to  collect are o f t e n  d i f f i c u l t  t o  s o r t  
and i d e n t i f y .  When i n d i c a t o r  species work well they i n d i c a t e  changes which are 
otherwise d i f f i c u l t  t o  observe, such as a pulse of a p o l l u t a n t  i n  a r i v e r  o r  
a very long per iod without dis turbance i n  a woodland. 

I n  conclusion we suggest  t h a t  l ists of spec ies  of poss ib l e  value as indicators 
on heathland be assembled and an attempt made to  develop a set of spec ies  
use fu l  i n  a s ses s ing  h a b i t a t  qua l i t y .  This is  l i k e l y  t o  be a prolonged and 
i t e r a t i v e  process. 
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SUMMARY 

1. As a r e s u l t  of add i t iona l  data becoming ava i l ab le ,  a further analysis 
of the  occurrence of e i g h t  heathland ind ica to r  spec ies  i n  1960 and a t  
the  present  time has been made. 

2. This analysis shows little change from the  o v e r a l l  p a t t e r n  repor ted  by 
Webb & Rose (1994). The largest heaths s t i l l  contain a l l  8 i n d i c a t o r  
species.  

There have been Losses from the  smaller isolated heaths with the  
g e n e r a l i s t  spec ies  showing marked decl ines .  

The smaller heaths tend t o  be more dynamic, both l o s i n g  and gaining 
spec ies .  

3 .  Lists of spec ies  of possible use as ind ica to r s  are presented. These 
cover spiders, b u t t e r f l i e s  and moths, ground bee t l e s ,  bugs and plants. 
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1 INTRODUCTION 

I n  the previous report (Webb & Rose 1994) an ana lys i s  was made of the 
occurrence of eight  heathland species i n  r e l a t ion  t o  patch s i z e  and i so la t ion .  
The e igh t  species chosen were those used by Moore (1962). The repe t i t ion  of 
Moare's exercise  confirmed h i s  finding t h a t  where heaths were more i so la ted  
they tended t o  l ack  charac te r i s t ic  species,  In  addi t ion,  the prediction made 
by Moore t h a t  the small and isolated heaths would continue t o  lose heathland 
species was confirmed. 

Moore used only eight  indicator  species all of which were animals. It is  of 
i n t e r e s t  t o  consider what other species could be used both t o  examine the 
effects of fragmentation and i so la t ion  and also t o  assess habi ta t  qual i ty .  

This supplementary report  presents d e t a i l s  of some further analyses. Fi r s t .  
because additional data  are now available. the  basic  exercise  has been 
repeated and secondly, a wider range of species, mostly invertebrates ,  has 
been examined w i t h  a view t o  developing a set of heathland ind ica tor  species. 



2 A FURTHER STUDY OF THE STATUS OF MOORE'S INDICATOR SPECIES 

Webb & Rose (1994) presented a table (Table 4 )  comparing t h e  presence between 
19-59-60 and 1980-93 of Moore's 8 heathland i n d i c a t o r  spec ie s  on twelve 
heathlands. This comparison was made almost e n t i r e l y  from records a v a i l a b l e  
from the  Dorset Environmental Records Centre. Since t h a t  comparison was made, 
a number of o the r  records have been located. 

F i r s t ,  it w a s  r e a l i s e d  t h a t  t he  1980-93 records were d e f i c i e n t  p a r t i c u l a r l y  
f o r  t he  Common and Sand Lizards. The Herpetological Conservation Trust through 
K Corbett have now made ava i l ab le  da t a  on for  t h e  presence of both l i z a r d s  on 
each of t h e  twelve study sites and t h i s  has enabled a f u l l  comparison to be 
made between the  two surveys. 

Secondly, by making enqu i r i e s  within ITE and t h e  RSPB 8 number of o the r  
records for dragonf l ies  and b u t t e r f l i e s  have been located. 

Thirdly, D r  N W Moore has very kindly searched h i s  own f i e l d  no te s  i n  which 
he recorded which of the  heathland spec ies  were present  on t h e  twelve sites 
i n  1959-60. Previously,  only the  totals had been published (Moore 1962) and 
Webb and Rose (1994) confined t h e i r  analyses only to changes i n  total  numbers 
of spec ies .  It should be noted t h a t  Dr Moore has drawn a t t e n t i o n  t o  a 
mispr in t  i n  h i s  paper and t h a t  a l l  e i g h t  spec ies  were recorded from Studland 
Heath. I n  h i s  paper t h i s  w a s  recorded as having 4 heathland species and only 
3 of the  g e n e r a l i s t  spec ies .  

These more complete d a t a  are reproduced i n  Tables 1 and 2 and summarized i n  
Table 3 .  

The o v e r a l l  p a t t e r n  remains t h e  same as t h a t  described by Webb & Rose { 1994) + 

Warmwell Heath, Pa l l ing ton  and Hengistbury Head have lost both heathland and 
g e n e r a l i s t  spec ies .  I n  c o n t r a s t ,  Povington Heath, Decoy/Northport Heaths, 
Middlebere/Hartland Heaths, Arne Heath, Studland/Godlingston Heaths and 
Canford Heath still  conta in  a l l  e i g h t  i nd ica to r  spec ies .  These heaths are t h e  
largest areas. 

Duddle Heath shows no change i n  the  ove ra l l  number of spec ies  between t h e  two 
surveys. However, t h e  composition of the  fauna has changed with t h e  loss of 
Stonechat and the  ga in  of Pyrrhomsoma nymphuta. 

The species composition of the  remaining f i v e  sites has changed t o  some 
degree. W a r m w e l l  Heath has l o s t  i ts  two heathland spec ie s  (CerSagrion 
tenellurn and PZebefus argus) as w e l l  as Hipparchia setlieZe and Stonechat from 
amongst t he  g e n e r a l i s t  spec ies .  

Winfrith Heath is  an i n t e r e s t i n g  site. I n  1959-60 i t  may have contained all 
e i g h t  spec ie s  although confirmation of the  presence of Ptebejus argus and 
Pyrrhosoma nymphuZa w a s  l ack ing  ( N  W Moore personal communication). The data 
f o r  1980-93 confirm t h e  presence of P. argus and P. nymphula. The present  
s t a t u s  of Sand Lizard (Lacerta agflis) is uncertain.  I n  1960 t h e  e x t e n t  of 
t h i s  heath was less due t o  the  construction of t h e  atomic energy 
establishment.  From h i s  map, Moore surveyed only those p a r t s  of Winfrith Heath 
which today l i e  ou t s ide  of t h e  UKAEA s e c u r i t y  fence. t he  area i n s i d e  t h e  fence 
having almast no heathland. Since t h a t  time heathland has regenerated within 
t h e  AEA site and the  Sand Lizard w a s  reported from t h e  t h i s  area i n  t h e  e a r l y  
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Table 1 1959-1960 

Heath  spp. 

C,t. = Ceriagrion t e n e l l m  
P.a. = Plebejus argus 
L.a. = Lacerta agilis 
S.U. = Sytuia unduta 
P.n. = Pyrrhosoma nymphula 
H . s .  = Hipparchia semele 
L.v. = Lacerta uiuipara 
S.t. = Saxicola torquata 
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Table 2 1980-199 3 

C . t .  = Ceriagrion tenellurn 
P.a. = Plebejus argus 
L.a. = Lacerta agilis 
S.U. = Sylvia undata 
P.n. = Pyrrhosoma nymphula 
H.s. = Hipparchia semeZe 
L.v. = Lacsrta viuipara 
S e t .  = Saxicota torquata 
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Table '3 

A comparison of the presence of 8 heathland indicator animls between 1960 and 1980- 
93. H = stenotypic heathland species: G = more widespread species not completely 
dependent on heathland. 

Heath No Name 1960 

4 

7 

12 

14 
15 
17 

27 

31 

40 

46 

56 

81 

91 

14 1 

Duddle H 

Warmwell 

Winfrith 

Southover ) 
Pal 1 ington ) 
Pal l ing ton)  

Blackhi l l  

Povington 

Decoy/Northport 

Middlebere 

Arne 

Studland/Godlingston 

Canford 

Hengistbury 

H 

0 

2 

3 

3 

3 

4 

4 

4 

4 

4 

4 

1 

G 

3 

4 

3 

4 

2 

4 

4 

4 

4 

4 

4 

4 

Area 1980-93 1987 Area 
1960 H 

42 0 

37 0 

131 3 

31 0 

72 3 

1159 4 

270 4 

883 4 

335 4 

706 4 

872 4 

37 2 

G 

3 

2 

4 

1 

4 

4 

4 

4 

4 

4 

4 

2 

(ha) 

42.5 

32.9 

277.7 

(6 .7  
(1.8 
(2.0 

51.6 

499 * 3 

302 * 7 

699 5 

233.0 

602.4 

470.6 

33.7 
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1980s although there are no recent  reports. It is  absent  from the  areas 
ou t s ide  of the  UKAEA fence having become e x t i n c t  as a r e s u l t  of t h e  severe  
fires i n  1976 ( K  Corbett personal  communication). 

As i n  t he  earlier s tudy ,  t h e  group of heaths  at Pal l ing ton  provide t h e  most 
stark picture. In 1960 t h i s  was a s i n g l e  heath with an area of 31 ha: today 
i t  has been broken up i n t o  3 sepa ra t e  areas of 6.7 1.8 and 2.0 ha 
r e spec t ive ly .  As a result of t h i s  fragmentation th ree  heathland spec ie s ,  
(Ceriagrion tenellurn, PZebejus argus and Dartford Warbler) and 3 g e n e r a l i s t  
spec ie s  (Pyrrhosoma nymphula, Hipparchiu semele and Stonechat)  have been lost 
s i n c e  1959-60; only the  Common Lizard remains. 

Dr N W Moore considered (personal  communication) t he re  t o  be no s u i t a b l e  
h a b i t a t  for  Ceriagrion tenellum and Pymhosoma nymphuta on Blackhill and he 
recorded t h e i r  absence i n  1959-60 toge ther  with t h a t  of  t he  Common Lizard 
(Lacerta vivipara). The cu r ren t  records show a l l  t h r e e  species t o  be present  
and of t h e  e i g h t  i n d i c a t o r  species only the  Sand Lizard is  c u r r e n t l y  absent.  

I n  1959-60 on Hengistbury Head a l l  four  g e n e r a l i s t  species and only Ceriagrion 
tene1Zum of the heathland spec ie s  were present .  Today, C. tsneZZum remains 
while  Hfpparchia semeZe and Stonechat have been los t .  O f  considerable  
i n t e r e s t  is the  f a c t  t h a t  a pair of  Dartford Warbler e s t ab l i shed  on t h e  Head 
i n  1993. 

Small Red Damselfly (Certagrion tenetturn) is still present  on a l l  t h e  sites 
from which it  was recorded i n  1959-60 with t h e  except ion of Warmwell Heath and 
Pal l ing ton .  As a r e s u l t  of i n t e n s i v e  searching i t s  presence on B lackh i l l  has 
been confirmed i n  t h e  l as t  t w o  years  where the re  is a small area of s u i t a b l e  
h a b i t a t  with a s t rong  colony. This is  a r e l a t i v e l y  mobile spec ie s  a b l e  to  
co lonise  new sites. 

The Silver-s tudded Blue B u t t e r f l y  (Ptsbejus argus) has been lost from Wamnwell 
Heath. Its presence on Winfr i th  Heath i n  1959-60 was not  confirmed; however, 
today it is present .  This species is known t o  be very sedentary.  

The Sand Lizard (Lacerta agitis) appears t o  have been l o s t  from Blackh i l l  and 
poss ib ly  from Winfrith Heath. Otherwise i t  remains on a l l  the sites from 
which it  w a s  reported i n  1959-60. Like t h e  Si lver-s tudded Blue, t he  S a d  
Lizard must be regarded as a sedentary spec ies .  

The Dartford Warbler (Sylvta undata) has been l o s t  from Pal l ing ton ,  otherwise 
i t  occurs  on a13 of the  heaths  from which i t  was recorded i n  1959-60. I n  
add i t ion  i n  1993 a p a i r  e s t ab l i shed  on Hengistbury Head. The Dartford Warbler 
is t h e  most mobile of the e i g h t  species and its colonisa t ion  of Hengistbury 
Head r e f l e c t s  t h e  f a c t  t h a t  t he  population of t h i s  warbler has built up t o  
from 121 pairs i n  1984 to some 1200 p a i r s  i n  Dorset today. 

The Large Red Damselfly (Pyrrhosoma nymphula) has been l o s t  from Pa l l ing ton  
s i n c e  1959-60. However, i t  has been reported from Duddle and Blackhill i n  t h e  
later surveys,  

The Grayling (HLpparchia semele), which was recorded from a l l  sites i n  1959- 
60. has been l o s t  from Warmwell Heath, Pa l l ing ton  and Hengistbury Head. This 
spec ie s  is  known t o  have decl ined considerably i n  Dorset (Thomas & Webb 1984; 
Webb & Rose 1994) and i ts  Loss from these  heathlands may be assoc ia ted  with 
t h i s  dec l ine .  
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The Cdmnmon Lizard (Lacsr ta  vivipara) was reported from a l l  sites i n  1980-93 
but  in t h e  previous survey was no t  reported from Blackhi l l .  

The Stonechat ( S m i c o l a  torquata) has,  perhaps, shown t h e  greatest decline of 
t h e  e i g h t  spec ies .  It was present a t  a l l  sites i n  1959-60 but  has s i n c e  been 
l o s t  from Duddle Heath, W a r m w e l l  Heath, Pall ington and Hengistbury Head. Its 
dec l ine  on t h e  Dorset Heaths r e f l e c t s  i s  ove ra l l  na t iona l  dec l ine  i n  recent  
years  (Gibbons, Reid & Chapman 1993). 

The p a t t e r n  of ga ins  and l o s ses  provide an i n t e r e s t i n g  p i c t u r e ,  There has been 
a loss of spec ies  from the  smaller, ou t ly ing  heaths. W a r m w e l l  has lost  two 
heathland spec ies ,  Pa l l ing ton  th ree  heathland spec ies ,  while B lackh i l l  has 
l o s t  t h e  Sand Lizard,  which is  not very mobile, and gained t h e  mobile C. 
tensttum. Likewise, Hengistbury Bead has gained t h e  mobile Dastford Warbler 
and t h e  r e l a t i v e l y  mobile P. nymphula has colonised both Duddle Heath and 
Blackhill. 

Perhaps t h e  s u r p r i s i n g  change has been the  losses suf fered  by t h e  two 
g e n e r a l i s t  spec ies  Grayling and Stonechat. Both have been l o s t  from 4 sites, 
whereas of t h e  four  heathland species lo s ses  have been from no more than two 
sites f o r  any one spec ies  (Table 4 ) .  These lo s ses  reflect na t iona l  dec l ines  
i n  both spec ie s  and they have been l o s t  from t he  areas between t h e  heaths 
pr imar i ly  as a r e s u l t  of h a b i t a t  change. This p a t t e r n  of change sugges ts  t h a t  
t h e  populations of these  spec ies  on the  smaller and more i s o l a t e d  heath were 
dependent on populations of these  species i n  the  surrdunding areas to maintain 
t h e i r  heathland populations. With t h e  dec l ine  of t h e  spec ie s  i n  the  
surroundings of t h e  heathlands the  chances of them becoming ex t inc t  on the  
small heaths has increased. I n  addi t ion ,  the  a v a i l a b i l i t y  of t h e  h a b i t a t s  of 
these  spec ie s  on the  heaths may havs declined through l ack  of or changes i n  
management. 

Although t h e r e  has been an ove ra l l  dec l ine  i n  the  occurrence of t h e  i n d i c a t o r  
spec ies  which has a f f ec t ed  the  small outlying heaths the most, t h e r e  have also 
been ga ins  even on out ly ing  heaths. This emphasises t h e  dynamic na tu re  of 
these  sites where, according t o  biogeographic theo r i e s ,  one would expect a 
greater rate of ex t inc t ions  and a lower rate of co lonisa t ion .  It also 
emphasises t h e  s t a b i l i t y  of the l a r g e  heaths, which have, r e t a ined  t h e i r  
i n d i c a t o r  spec ies .  However, even here there  can be losses such as t h e  Sand 
Lizard from Winfrith. The greater area of the  large heaths w i l l  have masked 
l o c a l  changes i n  spec ies  composition within them. Populations of spec ies  
confined to  patches of s u i t a b l e  h a b i t a t  within these  large heaths may have 
become e x t i n c t  or have re-established a t  new loca t ions  within t h e  heath. 
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Table 4 

The number of sites from the 12 heaths surveyed by Moore (1962) f r o m  which the 
eight heathland indicatar species have been Lost or gained since 1959-60 

Species 

Cer iagr ion tene Z lum 
Plebejus argus 
Lacsrta agilis 
Syluia undata 
Pyrrhosoma nymphuZa 
Hipparchia semsle 
Lacerta vivipara 
Saxicola torquata 

Sites 
LOS t 

Sites 
Gained 

1 
* 
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3 SPECIES OF POSSIBLE USE As INDICATORS 

3.1 Introduction 

This s e c t i o n  w i l l  consider a range of o ther  species which could be used t o  
draw up a set  o f  heathland ind ica to r s .  A t  t h i s  stage they are no more than 
suggestions of spec ies  from various groups and a good dea l  of refinement and 
consu l t a t ion  with s p e c i a l i s t s  is needed t o  develop a p r a c t i c a l  list of 
heathland ind ica to r s .  

3.2 Heathland spiders 

I n  1979 under c a n t r a c t  from t he  Nature Conservancy Council, ITE surveyed t h e  
inve r t eb ra t e s  on 22 heathlands in Dorset which d i f f e r e d  i n  size and t h e  t h e i r  
degree of i s o l a t i o n  (Webb 1981). Spiders (Araneae) were one of t h e  groups 
analyzed. A t o t a l  of 158 spec ies  were recorded dur ing  t h e  survey and Dr P 
Merrett drew up a l ist  of 60 spec ies  (Table 5.10 i n  Webb 1981) which he 
considered t o  be c h a r a c t e r i s t i c  of heathland. These d a t a  are d i f f i c u l t  t o  
i n t e r p r e t .  When a l l  sp ide r s  ( i e  including t h e  heathland group) were 
considered, no clear trends between site area and degree of i s o l a t i o n  were 
de tec ted .  There was a weak pos i t i ve  r e l a t ionsh ip  between si te area and t he  
r ichness  of heathland sp ide r s .  

Hopkins & Webb (1984) showed by using ordination a n a l y s i s  t h a t  of a l l  the  
s p i d e r s  c o l l e c t e d  during their survey the  f i r s t  axis of v a r i a t i o n ,  which 
accounted for 23% of t h e  total  va r i a t ion ,  w a s  dominated by species from t h e  
sub-set of heathland sp ide r s  which they had defined. This axis appeared t o  
represent  a change from "poor qua l i ty"  t o  good q u a l i t y  heathland. They f u r t h e r  
t e s t e d  t h e  hypothesis t h a t  s ince  sp iders  d i sperse  by aeronauting or ballooning 
on a thread  of web, t h e  spec ies  absent or  poorly represented on small or  
i s o l a t e d  hea ths  would be t he  poorer d i spersers .  They ca l cu la t ed  an index of 
d i s p e r s a b i l i t y  from f i v e  years of sampling on Hartland Moor NNR by D r  P 
Merrett. The su r face  l i v i n g  spec ies  were sampled by p i t f a l l  t r a p s  while t h e  
aeronauting species were co l l ec t ed  i n  water traps placed above t h e  canopy of 
the  vege ta t ion .  The index of d i s p e r s a b i l i t y  w a s  c a l cu la t ed  from 

I n  (number i n  water traps) - I n  (number i n  p i t f a l l  traps) 

A rank c o r r e l a t i o n  between d i spe r sa l  a b i l i t y  and spec ie s  weight along axis I 
of t h e  o rd ina t ion  produced s i g n i f i c a n t  co r re l a t ions  for both a d u l t  and 
j uven i l e  s p i d e r s ,  so t h a t  spec ies  found on both large and small heath ( ie  
those with a low score  on axis 1) had a g rea t e r  d i s p e r s a l  a b i l i t y  than those 
confined t o  large heaths (high scores  on Axis 1) .  This a n a l y s i s  showed t h a t  
those  species of heathland sp ide r  with the  poorest  powers of d i s p e r s a l  were 
confined to  t h e  Large heathlands and tended t o  be absent o r  i n  low abundance 
on t he  small heathlands. There was no species of heathland s p i d e r  which 
occurred on small heaths t h a t  d id  not occur on any of t h e  large heaths 
(Hopkins & Webb 1984). 

This approach could be developed w i t h  a view to  producing a group of heathland 
sp ide r s  t h e  occurrence of which would be a measure of h a b i t a t  q u a l i t y .  I f  f o r  
i n s t ance  a s i te .  e spec ia l ly  B small or i s o l a t e d  one, had remained i n  a 
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s u i t a b l e  condi t ion by providing t he  h a b i t a t s  of t h e s e  spec ies  than one would 
expect a greater proportion of t h e  heathland species t o  be present .  I f  t he  
h a b i t a t  had been l o s t  or had de te r io ra t ed  i n  q u a l i t y ,  then ane would expect  
de l e t ions  from the  list of heathland spiders with t h e  poorest  dispersers being 
absent  f i r s t .  

I n  the  cu r ren t  study w e  have taken the  1979 list of spiders and drawn up a new 
set of heathland spec ie s  (Table 5 ) .  Each spec ies  is described as 1) Rarely 
occurr ing i n  o the r  b io topes ;  2 )  more common on heathland than i n  o t h e r  
biotopes; and 3) ubiqui tous (not  mainly on heathlands.  Species  are also 
cla&?,ified as 1) common; 2 )  Local; 3)  r a t h e r  scarce; 4 )  rare and 5) very rare, 

3 a 3 Lepidoptera 

Webb (1986) provided a list of 29 spec ies  of moth which are associated with 
heathland throughout B r i t a i n  (Table 6 ) .  O f  these  spec ies  only  8 are 
monophagous on Cattuna vuZgaris; the  o the r  spec ies  while e a t i n g  C. vulgaris 
also eat o t h e r  p l an t s .  This l ist  could provide a basis for a set of heathland 
i n d i c a t o r  spec ies .  

More r ecen t ly ,  a set  of heathland moths appropriate  to  Dorset has been drawn 
up by D r  N R Webb and D r  P H S t e r l i n g  (Dorset County Ecologist) (Table 7 ) .  
This  l ist  could also form t h e  b a s i s  of a set of heathland i n d i c a t o r  spec ies .  
The main draw-back with moths is t he  pauci ty  of records not  only for the  
heathlands but  generally throughout Dorset; with the  except ion of a few 
favour i t e  localities. However, t he  Dorset Environmental Records Centre is 
organis ing  a new recording scheme for Dorset moths and t h i s  may w e l l  improve 
the  s i t u a t i o n .  

In general moths are easy to  collect, using a l i g h t  t r a p ,  and easy to  i d e n t i f y  
as the re  are now e x c e l l e n t  i d e n t i f i c a t i o n  guides ava i l ab le .  However, s i n c e  
l i g h t  t rapping  relies on a c t i v i t y ,  i t  is  sometimes d i f f i c u l t  t o  e s t a b l i s h  
whether i nd iv idua l s  caught represent  spec ies  which are r e s i d e n t  on a 
p a r t i c u l a r  site or  have been a t t r a c t e d  from some dis tance .  Nevertheless ,  
d e s p i t e  t hese  problems, moths are a group with a high p o t e n t i a l  t o  provide a 
set of i n d i c a t o r  spec ie s .  



Table .5 

The set of heathland spiders derived from the total species list of spiders 
collected during the 1979 survey of the Dorset heathlands. For details of the 
classification see t e x t .  

Species 

Atypus af f i n i s  
Eresus  n i g e r  
Dysdera e r y t h r i n a  
Drassodes cupreus 
Haplodrassus signifer 
Haplodrassus dalmatensis 
Gnaphosa lugubr i s  
Gnaphasa l epor ina  
Micaria silesiaca 
Clubiona t r i v i a l i s  
Scot ina  g r a c i l i p e s  
Scot ina  p a l l i a r d i  
Xyst icus  kochi 
Xysticus robustus  
Oxyptila scab r i cu la  
Philodromus aureolus  
Philodromus h i s t r i o  
Thanatus s t r i a t u s  
Heliophanus f l a v i p e s  
Neon r e t i c u l a t u s  
Euophrys p e t r e n s i s  
Euophrys aequipes 
Evarcha a r c u a t a  
Pardosa p a l u s t r i s  
Pardosa proxima 
Xerolycosa nemoralis 
Alopecosa accentua ta  
Arctosa perita 
Hahnia nava 
Episinus angula tus  
Epis inus t runca tus  
Euryopis flavomaculata 
Theridion simile 
Enoplognatha tho rac i a  
Araneus ad ian tus  
Hypsasinga albovittata 
Cerc id i a  promiens 
Mangora acalypha 
Walckenaera melanocephala 
Walckenaera dysderoides 
Walckenaera monoceros 
Walckenaera corniculans 
Walckenaera f u r c u l l a t a  
Tr ichopterna  thorelli 
Mecapisthes peus i  

Biatope i n  
which found 

3 
1 
3 
3 
3 
1 
2 
2 
2 
3 
3 
2 
3 
3 
2 
3 
1 
3 
3 
3 
2 
3 
1 
2 

2 

2 

3 

3 

3 
3 
2 
3 
2 
3 
2 
2 

2 
3 

3 
3 
3 
2 
2 

2 
3 

Rar i ty  

2 
5 
1 
1 
1 
2 
4 
3 
4 
1 
4 
4 
1 
4 "  
4 
1 
3 
1 
1 
1 
3 
1 
4 
2 
2 

1 
2 
1 
1 
2 
3 
2 
1 
2 
2 
2 
2 
2 
2 
2 
4 
4 
1 
3 

3 

14 



Table 5 continued 

Tapinocyba praecox 
Tapinocyba m i t i s  
Jacksonella falconeri 
Micrargus laudatus 
Porrhomma campbelli 
Agyneta subtilis 
Agyneta conigera 
Sintula cornigera 
Lepthyphantes mengei 
Linyphia furtiva 
Haplodrassus umbratilis 
Ero aphana 

3 
2 
2 
2 
3 
3 
3 
3 
3 
2 
1 
1 

2 
4 
3 
3 
3 
1 
1 

2 

1 
1 

3 

3 



UL 
UL 
UL 
UL 
UL 
UL 
UL 
L 
UL 
L 
UL 
UL 
UL 
L 
L 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
UL 
L 
UL 

M Monophagous, eating only Gattuna and possibly species of Erica 
P Polyphagous, e a t i n g  a range of  heathland p l a n t s  i nc lud ing  CaZZuna 
I - V  Scale of abundance. I = Common, V = Very rare 
U Generally an upland species and f requent ly  nor thern  i n  d i s t r i b u t i o n  
L 
XXX 
XX Heathland spec ie s ,  b u t  occurr ing in other h a b i t a t s  
X On hea th lands ,  bu t  occurr ing regularly i n  o t h e r  b i a t apes .  

General ly  a lowland spec ie s  and southern i n  d i s t r i b u t i o n  
S teno top ic ,  occur r ing  only on heathland and not  i n  o t h e r  biotopes 

Table 6 

A list of the large moths occurr ing  on heathland (from Webb 1986) 

Pale  Eggar 
Northern Eggar 
Fox Moth 
Emperor 
Ling Pug 
Narrow-winged Pug 
Double-striped Pug 
Horse Chestnut 
Bordered Grey 
Ringed Carpet 
Common Heath 
Dark Tussock 
Four-dotted Footman 
Scarce Footman 
Speckled Footman 
Wood Tiger 
Clouded Buff 
Lesser Y e l l o w  Underwing 
Autumnal Rus t i c  
True Lover 's  Knot 
I n g r a i l e d  Clay 
Small Square-spot 
Neglected Rustic 
Heath Rus t ic  
Beau t i fu l  Yellow Underwing 
Black Rus t i c  
Dark Brocade 
Yellow-line Quaker 
Flounced Chestnut 

Trichiura crataegi 
Lasiocampu qusrcus cattunae 
flacrothylacia mbi 
Saturnia pavonia 
Eupithecia goossensiata 
Eupitheeia nanata 
Gymnoscetis rififasciata 
Pachycnemia hippocastanaria 
Selidossma brunnearia 
Cleora cinctaria 
Ematurga atomaria 
Dicallomera fascelina 
Cybosia mesome 1 la 
Ei lema complana 
Coscinia cribmria 
Parassmia plantaginis 
Diacrisia smnio 
Noctua comes 
Paradiarsia glareosa 
Lycophotia prophyrea 
Diarsia mendica 
Diarsia mbi 
Xsstia castanea 
Xestia agathina 
Anarta myrt i 11 i 
AporophyZa nigra 
B Zephar i ta adusta 
Agrocho Za mac 2 Zenta 
Agrochota hslvota 

P 
M 
P 
P 
M 
M 
P 
M 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
M 
P 
P 
M 
M 
M 
P 
P 
P 
P 

I1 
I1 
I1 
I1 
I 
I1 
3 
XI1 
I11 
I11 
I 
I1 
I1 
I1 
V 
I1 
111 
I 
I1 
I 
I 
I 
I1 
I1 
11 
XI 
I1 
I 
I 

X 
xx 
xx 
xx 
xxx 
xxx 
X 
XXX 
XXX 
XXX 
xxx 
xx 
xxx 
xx 
XXX 
X 
xx 
X 
xxx 
xxx 
X 
X 
xxx 
xxx 
XXX 
X 
X 
X 
X 



Table '7 

Lepidoptera: borset Heathland Specialists 

Species 

macrolepidoptera 

Chlorissa viridata 
Small Grass Emerald 

Cyclophora pendularia 
Dingy Mocha 

Idaea muricata 
Purple-bordered Gold 

Idaea sy luestrar ia 
Dotted Border Wave 

Nydriomena mberata 
Ruddy Highf lyer 

Eupithecia goossensiata 
Ling Pug 

Eupithecia nanata 
Narrow-winged Pug 

Puchycnernia hippocastanaria 
Horse Chestnut 

Dyscia fagaria 
Grey Scalloped Bar 

Cleora cinctaria 
Ringed Carpet 

Cascinia cribraria 
Speckled Footman 

Lycophotia porphyrea 
True Lover's Knot 

Xestia castanea 
Neglected Rustic 

Xestia agathina 
Heath Rustic 

~ n a ~ t a  myrtiili . 
Beaut i fu l  Yellow Underwing 

Heliothis maritima 
Shoulder-striped Clover 

Great B r i t a i n  
Distribution 

Heaths/mosses 
in S. and Cumbria 

vcs 8,9,11 
only 

Fens/mosses 
heaths esp. i n  S. 

Heaths in S. 
esp.  vcs 9,11 

Widespread in 
N. & W. 

Heaths/moors 

Heaths/moors 

Heaths 
in S. 

Heaths/moars 
and mosses 

Heaths 

vcs g,11 only 

Heaths/moors 

Heaths/moors 

Heaths/moors 

Heaths/moars 

Heaths in S. 
only 

37 



Sti lbia anomala 
Anomalous 

Hypenodes humida Z is 
Marsh Oblique-barred 

microlepidoptera 

Pachyths 1 ia vi 1 lose 1 l a  

Heaths/moars 
rare in S. 

Bogs/mires 
esp. in S. 

Hants/Dorset 
heaths only 

Stenoptilia gruphodactyla Hants/Dorset 
heaths only 



3.4 Ground beetles 

In t h e  inve r t eb ra t e  surveys of Dorset heathlands i n  1979 (Webb 1981) it proved 
d i f f i c u l t  t o  i d e n t i f y  a set  of heathland ground bee t l e s .  As a r e s u l t ,  a 
phytophagous set was drawn up and analyzed sepa ra t e ly  from a se t  called " A l l  
ground bee t l e s "  (see Webb 1989). Because of edge e f f e c t s ,  small heathlands 
were found t o  be r i c h e r  i n  phytophagous spec ies  than large heathlands.  

The following is a list of heathland ground beetles (Carabidae) from which i t  
might be poss ib l e  t o  develop a set of ind ica to r s .  

Cicsndela campestris 
Carabus nitens 
Carabus problematicus 
Carubus viotaceous 
Bembidion nigricorne 
BembidLon quadrimaculatus 
Pterostichus lepidus 
Ca 1 thus erratus 
0 1 isthopus xotundus 
Amara aeneu 
Amara consularis 
Amara t fbL la i s  
Harpa lus anas f us 
H a r p  lus rubr ipes 
Harplaus xufitarsus 
Harpalus smugadinus 
Dromus 1 inearfs 
Retabstetus foreatus 

Ground b e e t l e s  are genera l ly  caught by p i t f a l l  t rapping.  Like l i g h t  t rapping  
t h i s  method is i n  part a measure of a c t i v i t y .  P i t f a l l  t r a p s  are genera l ly  
thought t o  be use fu l  i n  a s ses s ing  t h e  presence of a spec ies  at a p a r t i c u l a r  
l oca t ion  but  do not  g ive  r e l i a b l e  estimates of abundance. While some ground 
beetles c m  be i d e n t i f i e d  e a s i l y ,  t h e  family as a whole is d i f f i c u l t  and 
r equ i r e s  s p e c i a l i s t  knowledge and access t o  spec ia l i zed  taxonomic l i t e r a t u r e .  

3*5 Hemiptera - Heteroptbra 

Some 35 spec ie s  of Heteroptera  are assoc ia ted  with heathlands,  Eight  of these  
feed on heather ,  a f u r t h e r  four teen  on other heathland p l a n t s  and ten are 
predatory.  About ha l f  of these  species are common bu t  the remainder have 
r e s t r i c t e d  d i s t r i b u t i o n s .  The list i n  Table 8 was prepared by Webb (1986) and 
could provide the  b a s i s  f o r  a set of ind ica to r  spec ies .  

Heteroptera  can be co l l ec t ed  by sweep n e t t i n g ,  e i t h e r  hand n e t s  or vacuum nets 
or by p i t f a l l  t rapping.  Many are s t r a i g h t  forward t o  i d e n t i f y  bu t  o t h e r s  
r equ i r e  some care .  Current ly ,  t h e r e  is no e a s i l y  accessib,le i d e n t i f i c a t i o n  
guide. 



Table 8 

A list of the typical heathland bugs (Hemiptera: Heteroptera) 

Rhacognathus punc ta tu  
A lydus ca lcaratus 
Rhopa lus panunpunctatus 
Rhopalus mfus 
Nysius helveticus 
Ortholomus punipennis 
Kleidocerys resedae 
Kleidocerys truncatulus 
flagalonotus dilitatus 
Rhyparochromus pini 
Trapemnotus arenarius 
flacrodema microptem 
Stygnocoris pedestris 
Ischnocoris angustuZus 
Drymus sy h a t  i cus 
Scolopostethus decoratus 
Eremocoris plebejus 
Berytinus crassipes 
Coranus subapterus 
Nabus ferus 
Nabus ericetom 
Statia boops 
Orius niger 
Derasocoris scutellaris 
Systel lonohts triguttahllus 
Globiceps crucuatus 
Orthotylus ericetorum 
Plymecoris gracilis 
Lygus pratensis 
Phytochoris varipes 
Phytochoris insignis 
Micracanthia marginatis 

C 
P 
P 
P 
M 
P 
P 
M 
P 
M 
P 
M 
P 
M 
P 
M 
P 
P 
C 
C 
C 
C 
C 
c 
P 
C 
M 
C 
M 
P 
P 
C 

I11 
I11 
II 
111 
I V  
V 
I1 
I1 
I11 
111 
I 
I1 
I 
I1 
I 
I 
v 
I1 
I 
11 
I1 
I11 
11 
V 
I1 
III 
11 
III 
IT 
11. 
V 
V 

UL 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
UL 
UL 
UL 
UL 
UL 
L 
L 
L 
UL 
L 
L 
L 
L 
L 
UL 
L 
UL 
L 
L 
L 

xxx 
xxx 
X 
xxx 
XXX 
XXX 
X 
XXX 
X 
XXX 
X 
xxx 
xx 
xxx 
x 
xxx 
xx 
X 
.xx 
X 
XXX 
X 
xx 
xx 
xx 
xxx 
xxx 
xxx 
X 
X 
xxx 
xxx 

M 
P 
I-V 
U 
L 
xxx 
xx 
X 

Monophagous, ea t ing  only Calluna and possibly other  species of Erica 
Polyphagous, ea t ing  other heathland plants  besides CalZuna 
Scale of abundance, 1 = Common, V = Very rare 
Upland species and frequently northern i n  d i s t r ibu t ion  
Lowland species and mainly southern i n  d i s t r ibu t ion  
Stenotopic,  occurring on heathland and not i n  o t h e r  biotopes 
Generally a heathland species,  but occurring i n  o ther  biotopes 
Qn heathlands, b u t  occurring regularly i n  other  biotopes.  
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3.6 Orthoptera and related Orders 

Compared with the  lowland heaths  on the  mainland of Europe, t he  orthopterous 
fauna of B r i t i s h  lowland heaths  is very poor. Only th ree  spec ie s  can be 
considered t o  be assoc ia ted  with heathland, the  Bog Bush Cr icke t  (netrioptera 
brachyptera), the  Heath Grasshopper (Chorthippus vagans) and Large Marsh 
Grasshopper (Stethophyma grossum). The last two spec ie s  have very restricted 
d i s t r i b u t i o n s  QII t he  heaths  of Dorset and the  N e w  Forest. The Bog Bush- 
cricket is more widespread and is  a spec ies  which is used cur ren t ly  i n  the 
assessment of heathland q u a l i t y .  Otherwise the  Orthoptera, taken as a g r o u p ,  
are not  very usefu l  as i n d i c a t o r  spec ies .  However, the  three rare spec ies  i n  
combination with spec ies  from other orders could form p a r t  of a set of 
heathland indicators spec ies .  

3 .7  Heathland P l a n t s  

Dry heathland has a r e l a t i v e l y  poor f lora  with f e w  spec ies .  me greatest 
r ichness  of species is to be found on the  acidic grasslands assoc ia ted  with 
dwarf shrub heathland and on t h e  w e t  heaths  and va l l ey  mires. 

Recently, i n  Dorset, Byfield & Pearman (1994) have v i s i t e d  all of the  stands 
recorded by Good (1948) on heathland within the  Poole Basin, They have 
determined the  cu r ren t  presence and abundance of '31 rare heathland plants 
recorded by Good. 

The spec ie s  recorded were as follows: 

Red Data Book Species  

Erz'ophonun gracile 
Erica ciliaris 
Lobe 1 ia urms 
Pulicaria vulgaris 

National ly  Scarce Species 

Cicendia filiformis 
Crassula ti 1 lea 
Deschampsia sstacsa 
Gentiana pneumonanthe 
Hammarbya paludosa 
Wypochoeris glabra 
Lotus subbi f toms 
Lycopodiella indundata 
doenchia erecta 
Persicaria minor 
Potentilla argentea 
Pi lu laria globu '12 f era 
Rhynchospora fusca 
Trifolium glomeratum 
Trifolium ornithopodioides 
Trifolium suffocatum 
Vio la  lactea 
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Dorset Red Data Book Species* 

Carex lasiocurpa 
Carex limosa 
Chamaeme Zum nobi le 
P lanthera bi f o lia 
Spurganium natans 
Whalenbergia hederacea 

Dorset Red Data Boak = Mahon. A & Peasman, D (eds) Endangered Wildlife i n  
Dorset 

Other "Species of Note" 

AnagaZ1 Ls minima 
Apium inundatum 
Batdel tia ranuncutoides 
Drosera long ifa I i a  
Fi lago vulgaris 
Eenista anglica 
Li tore 1 t a  unif Zora 
P inguicu t a  lus i tan ica 
Potentilla palustris 
RadidZa tinoides 
Sagin subulata 
Utricutaria intermedia 
Utr icu lar ia minor 
Veronica scutetlata 

The survey by Byfield and Pearman was sponsored by the Royal Society for  the 
Protection of Birds and by Plan t l i f e ,  Many of the species are cha rac t e r i s t i c  
of w e t  heathland and valley mires. while other species area associated with 
sandy grass heaths,  

The summary r e s u l t s  are given i n  Table 8 (reproduced with permission), Which 
i n  general ind ica tes  a decline of most species. I n  fu r the r  t ab le s  Byfield & 
Pearman analyse the species of the character types of heathland separately.  
Further analyses consider the e f f e c t  t ha t  conservation designations of the 
sites has had an the persistence of these species. There is no analysis  of 
species i n  r e l a t ion  to  e i t h e r  heathland area o r  degree of i so l a t ion  and t h i s  
might be worth attempting as would a f u l l e r  s ta t is t ical  analysis of t h e i r  
data .  

"he 31 species survey by Byfield & Pearman provide the  basis for  a set of 
heathland plants which could be developed i n to  a set of heathland indicators. 

I n  general, higher p lan ts  are a group which are l i k e l y  to  provide a useful. set 
of indicators .  
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Table 9 

Overall decline in populations of indicator species f r o m  Byfield & Peaman (1993) 

Species 

Anagattis minima 
A p i m  inundatum 
Ba lde  11 iu ranuncu 10 ides 
Carex lasiocarpa 
Carex limosa 
Chamaeme lum nobi te 
Cicendia fttiformis 
Crassula tt;t 1 laea 
Deschampsia setacea 
Drosera longifot ia 
Erica cttiaris 
Eriophomm gracile 
Fi lago vulgaris 
Genista anglica 
Gentiuna pneumonanthe 
Hammarbya pa ludosa 
Wypochoeris glabra 
Littorelta unif lora 
Lobelia urens 
Lotus subbijlom 
LycopodieZZa inundata 
Noenchia eTecta 
Persicaria minor 
Pilularia globulifera 
P inguicu la lus i tan ica 
Platanthera bifolia 
Potenti 1 la argentea 
Potenti 1Za palustris 
Put icaria vulgaris 
Radiola linoides 
Rhyncospora fusca 
Sugina subutata 
Sparganium natans 
Trifolium gtomeratum 
Trifolium ornithopodioides 
Trtfoliwn suffocatum 
Utricularia intermedia 
Utricularia minor 
Veronica scutettata 
Viola tactea 
Wahlenbexgia hederacea 

OVERALL TOTALS/ 
OVERALL AVERAGE DECLINE 

Papulations present 
199Os/total number 
of stands i n  which 
plant  recorded in 
1930s 

163/644 

% decline 
(overall, from 
stands recorded 
by Good) 

96.2% 
70% 

0% 
33 * 3% 
92 3% 
100% 
100% 
100% 
12.5% 

100% 
95.7% 
82.2% 
50% 
50% 
90% 
90 9% 
100% 
40% 
87 5% 
100% 
100% 
100% 
76.9% 
100% 
50% 
64 .&% 
100% 
97.2% 
76 9% 
100% 
0% 
80% 
80% 
75% 
0% 
53.3% 
96 I 3% 

100% 

80% 

28% 

85.7% 

74 72: 
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4 GENERAL POINTS ON INDICATOR SPECIES 

I n d i c a t o r  spec ie s  and be used i n  a number of ways. F i r s t ,  as a simple 
inventory which can be used t o  assem the o v e r a l l  q u a l i t y  of a site. 
Al t e rna t ive ly  a set o f  spec ies  can be drawn up which are known t o  respond t o  
p a r t i c u l a r  types of change a f f e c t i n g  B h a b i t a t  (b io tope ) .  For both purposes 
i t  is wise t o  restrict t h e  set of ind ica to r  spec ie s  t o  e a s i l y  recognizable  
groups such as higher  p l a n t s  and i nve r t eb ra t e  groups such as Or thaptera ,  
Formicidae, some of the  Lepidoptera e spec ia l ly  t h e  e a s i l y  i d e n t i f i a b l e  moths, 
ground b e e t l e s  from the  genera Carabus and Cicendela,  Heteroptera  and some of  
t h e  larger sp ide r s .  

When drawing up a set of i n d i c t o r  spec ies  the  fol lowing p o i n t s  need t o  be 
borne i n  mind. 

F i r s t ,  t h e  e x t e n t  t o  which a species is r e s t r i c t e d  t o  t h e  biotope. This can 
be expressed by a scor ing  system such as i) s t eno top ic ,  r e s t r i c t e d  to  t h e  
biotope and no t  occurr ing i n  o the r  biotopes;  ii) gene ra l ly  found i n  t h e  
biotope bu t  occurr ing i n  o the r  biotopes i n  small numbers; and iii) p r e f e r r i n g  
t h e  b io tope  but also found r egu la r ly  i n  o the r  biotopes.  

Secondly, t he  abundances of the  i n d i c a t o r  spec ies  should be assessed. Species 
can be descr ibed  as i) common; ii) l o c a l l y  occurr ing.  iii) scarce; iv) rare 
and v)  very rare. 

Th i rd ly ,  when drawing up a l ist  of i nd ica to r  spec ie s  i t  is use fu l  to  have an 
assessment of t he  ease with which the  spec ies  may be i d e n t i f i e d .  Again a 
simple s c o r i n g  system could be used, f o r  example i) cannot be i d e n t i f i e d  i n  
t h e  f i e l d  b u t  easy t o  i d e n t i f y  i n  the  labora tory  us ing  a microscope; ii) can 
be recognized i n  the  f i e l d  using a hand l e n s  and fol lowing some i n s t r u c t i o n  
and experience;  iii) e a s i l y  recognizable i n  the  f i e l d  without a hand l e n s ;  vi) 
very e a s i l y  recognizable i n  the  f i e l d  with no p o s s i b i l i t y  o f  m i s -  
i d e n t i f i c a t i o n .  

Fourthly,  fo r  inve r t eb ra t e s  t he  ease with which they may be observed or  
sampled should be assessed:  i) spec ies  which can be  observed, i d e n t i f i e d  and 
counted along a t r a n s e c t  or by wai t ing for a given per iod  of time nea r  a 
f l o w e r i n g p l a n t  and without t he  n e c e s s i t y o f  c a p t u r i n g a  specimen; ii) spec ie s  
can be c o l l e c t e d  or sampled using a sweep o r  similar type of n e t ;  iii) the  
species i s  b e s t  i nves t iga t ed  by the  use of p i t f a l l  t r a p s ;  i v )  spec ie s  can only 
be i n v e s t i g a t e d  by t he  hea t  ex t r ac t ion  of s o i l  cores; v )  t h e  spec ie s  can be 
observed mainly dur ing  t h e i r  l a r v a l  stages; vi) t he  spec ie s  which v i s i t  
f lowers  and can be observed by wai t ing near  a s u i t a b l e  p l a n t  or by walking 
trmsects through t he  food p l a n t s  and v i i )  spec ie s  which can be de tec ted  by 
t h e i r  sound. 

The a i m  of t h e  foregoing account has been t o  l ist  a range of spec ie s  with t h e  
p o t e n t i a l  t o  be heathland ind ica to r s  and t o  make some genera l  po in t s  which 
need t o  be considered when drawing up a set of i n d i c a t o r  spec ie s .  



5 ACKNOWLEDGEMENTS 

I am most grateful to Dr N.W. Moore fo r  supplying previously unpublished information 
from his survey of the  Dorset heaths in 1959-60 and for his advice and 
encouragement. I am also grateful ta K. Corbett of the Nerpetological Conservation 
Trust who has provided information on the current distribution of reptiles and to 
N. Symes leader of t h e  Heathland Project of the Royal Society for the Protection of 
Birds for add i t iona l  information. A.  Byfield and D. Pearman have very kindly 
allowed me to quote from t h e i r  unpublished report "Dorset's Disappearing Flora". 



6 REFERENCES 

Byfield, A & Peaman, D. 1994. Dorset's disappearing f l o r a :  changes in the 
distribution of Dorset's rarer heathland species 1931 to 1993. Unpublished Report 
to Plantlife and the Royal Society for the Protection of Birds .  

Gibbons, D.W., Reid, J . B .  & Chapman, R.A. 1993. 
Britain and Ireland 1988-1991. T & A . D .  Poyser, London. 

The New Atlas  of Breeding Birds in 

Good, R. 1948. 
and Archaeological Society, Dorchester. 

A Geographical Handbook of the Dorset Flora. Dorset Natural History 

Hopkins, P . J .  & Webb, N.R. 1984. The composition of the beetle and spider faunas 
on fragmented heathlands. Journal of AppZfed Ecology, 21, 935-946. 

Mahon, A. & Peaman, D. no date. Endangered Witdtifs in Dorset. Dorset Environmental 
Records Centre, Dorchester. 

Mmre, N.W. 1962. 
50, 369-391- 

The heaths of Dorset and their conservation. Journal of Ecology, 

Thanas, J . A .  & Webb, N.R. 1984. Butterflies of Dorset. Dorset Natural History and 
Archaeological Society, Dorchester. 

Webb, N.R. 1981. Fragmentation of Heaths and Inuertebrates. CST Report No. 376, 
Nature Conservancy Council, Banbury. 

Webb, N.R. 1986. Heathlands. Collins, London. 

Webb, N.R. 1989. Studies on the invertebrate fauna of fragmented heathland in 
Dorset, UK, and the implications for conservation. Biological Conservation, 47, 
153-165. 

Webb, N.R. & Rose, R.J.  1994. Habitat Fragmentation and Heathland Species. 
NERC/English Nature Contract. 




