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8 MONITORING REQUIFWIENT AND POSSIBLE LOCATION OF CORRIDORS 

8.1 MONITORING REQUIREMENT 
For most organisms, the  requirement f o r  migratory co r r ido r s  is SO 
doubtful  t h a t  t he  main requirement of monitoring must be to  see 
whether co r r ido r s  se rve  any usefu l  funct ion a t  a l l .  For t h i s  
purpose,  w e  r equ i r e  b e t t e r  information on the  dynamics of spreading 
populat ions,  Examples considered above show t h a t  co r r ido r s  play a 
large p a r t  i n  species' spread where they are themselves a large p a r t  
of the  spec ie s '  h a b i t a t .  This appl ies  p a r t i c u l a r l y  t o  f i s h e s  such 
as the  zander and t o  aquat ic  p l an t s  which spread by vegeta t ive  
fragments along canals. 

Almost any organism with suf  f i e n t l y  small prapagules w i l l  spread 
e f f e c t i v e l y  i f  it has s a f e  sites i n  which t o  land. This has been 
demonstrated by the  remarkable propensi ty  of bryophytes and l i chens  
t o  appear i n  new l o c a l i t i e s  long d i s t ances  from the  nea res t  source 
(Bremer & O t t .  1991; Gi lbe r t .  1992; SBderstrfim, 1992). Orchids 
and Pyrolaceae behave s i m i l a r l y ,  P a r t i c u l a r l y  notab le  is t h e  spread 
of Pyrola  r o t u n d i f o l i a  i n  sand-dune systems i n  western Br i t a in .  I n  
many dune systems, i t  simply appeared and the re  was no ind ica t ion  of 
i t s  o r i g i n .  Wind. cars o r  b i r d s  could easily have been the  agents 
of d i s p e r s a l .  

Given these  f a c t s ,  the  following proposals  are recommended. 

8.2 REGULAR OBSERVATIONS OF PARTICULAR COLONIES 
Colonies of rare spec ies  t h a t  are expected on c l ima t i c  grounds t o  
expand w i l l  be se l ec t ed .  

The f i r s t  stage is t o  get a complete enumeration of the rare spec ie s  
of i n t e r e s t  and to  s e l e c t  ones t h a t  are l i k e l y  to  show a large 
climate s e n s i t i v i t y .  Species with a d e f i n i t e  biotope requirement 
such as deciduous woodland, heathland o r  calcareous grass land  would 
be s u i t a b l e .  Species with southwestern d i s t r i b u t i o n s  are 
p a r t i c u l a r l y  l i k e l y  t o  expand, because these presumably have 8 
s t r o n g  requirement f o r  warmer winters .  Some spec ie s  with more 
d i s t i n c t l y  southeas te rn  d i s t r i b u t i o n s  should a l s o  be se l ec t ed  f o r  
s tudy .  because the e f f e c t s  of climate change on r a i n f a l l  are not  
known. If the  climate becomes d r i e r ,  p a r t i c u l a r l y  i n  summer, then 
southern spec ie s  w i l l  be favoured, and a t  least same southwestern 
spec ie s  with a high moisture requirement w i l l  no t  bene f i t .  

Species s e l e c t e d  as c l i m a t i c a l l y  s u i t a b l e  f o r  s tudy need then t o  be 
considered i n  terms of t h e i r  l i k e l y  population dynamics. Plants 
with long-lived clones (e.g. Stemless thist le Cirsium acaulon) ,  
although p o t e n t i a l l y  i n t e r e s t i n g .  may take a very long t i m e  t o  
expand and the re fo re  present  considerable  p r a c t i c a l  d i f f i c u l t i e s .  
Inve r t eb ra t e s  and shor t - l ived  p l an t s  are l i k e l e y  t o  be more 
s a t i s f a c t o r y  from t h i s  po in t  of  view. 

Another requirement i s  t h a t  spec ies  chosen f o r  s tudy should be easy 
t o  f ind .  I f  a spec ie s  i s  a t  all c r y p t i c .  t he  chances of s p o t t i n g  
new colonies  as they are appear is  much diminished. 
requirement,  t h a t  co lonies  should be access ib l e .  is  not  much of a 
c o n s t r a i n t  i n  Lowland England. 

The p r a c t i c a l  
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It is  a l s o  necessary t h a t  spec ies  should l i v e  i n  recognizable 
co lonies  and that they  should  not  have obvious means of  long- 
d i s t ance  dispersal. Orchids. f o r  example, o f t e n  l i v e  i n  colonies  
b u t ,  as noted above, are adept a t  long-distance d i s p e r s a l  and 
the re fo re  unsui tab le .  

Even when a l l  these  condi t ions a r e  met, the  l i k e l y  timescale i s  
Long. Not only must w e  w a i t  f o r  the  cl imate  t o  warm, b u t  we must 
w a i t  f o r  populat ions to respond. Therefore,  s t u d i e s  of t h i s  type 
should be c a r e f u l l y  planned, concentrate  on a few i n t e r e s t i n g  
spec ie s ,  and, if poss ib le ,  have o the r  ob jec t ives  such as 
i n v e s t i g a t i o n  of gene t ics  and population dynamics. 

8.3 MONITORING OF POPULATIONS OF UPLAND AND MONTANE SPECIES 
Populat ions of upland and montane spec ie s  are undoubtedly a t  r i s k  
from climate change. Few spec ies  with a requirement f o r  cold 
win ters  are present  i n  England and Wales. However, cloudberry Rubus 
chamaemorus, which is  absent from many western bogs, is present i n  
large quan t i ty  i n  the  Pennines and be expected to retreat, possibly 
q u i t e  r ap id ly ,  

There i s ,  as already observed. r a t h e r  l i t t l e  t h a t  can be done to  
help dec l in ing  montane spec ies .  It: is usefu l  t o  be aware which 
spec ie s  are d i r e c t l y  a f f ec t ed  by warmer weather and which are 
sub jec t  mainly t o  competit ive exclusion. If a species is  d i r e c t l y  
a f f ec t ed  by warmer weather then there  is no po in t  i n  a t tempting to  
preserve  i t .  Competitive e f f e c t s ,  on the  o the r  hand, can sometimes 
be mi t iga ted .  The most obvious example i s  con t ro l  of woody 
vegeta t ion  by graz ing ,  so t h a t  s teppe spec ies  such as Pasque flower 
Pul sa t i l l l a  vu lga r i s  are able  t o  pers is t  i n  grassland biotopes t h a t  
l i e  ou t s ide  the  s teppe biome. I n  England, t he  most spec tacular  
example of species su rv iva l  ou ts ide  t h e i r  main range is  on the 
l imestone of Upper Teesdale. This l o c a l i t y  also contains a few 
southern spec ie s  such as Nippocrepis comosa ( P i g o t t ,  1956) and is 
the re fo re  p a r t i c u l a r l y  s u i t a b l e  f o r  monitoring. 

Perhaps t h e  most important gap i n  knowledge f o r  montane plants is  
information an t h e i r  regenerat ion dynamics. Some spec ie s  can 
p e r s i s t  for  hundreds, perhaps thousands of ye r s  ou t s ide  the region 
where e f f e c t i v e  sexual reproduction is  possible. Rubus chamaemorus 
is  a good example. B u t  fo r  most spec ies .  such information is 
l ack ing .  A better knowledge of population and community dynamics i s  
the  main requirement here .  

It may be added t h a t  f o r  less popular groups such as mosses, our  
knowledge of the  dynamics of montane communities (and also of 
lowland communities) i s  exceedingly poor. Valuable montane mosses 
occur  i n  large numbers on the  Limestones of Pennines, o f t e n  on 
cliffs and i n  rav ines .  Likewise, moisture-loving mosses (and some 
f e r n s )  occur on cool s lopes  i n  the  north and west. Maintenance of 
tree-cover may be important f o r  t h e i r  s u r v i v a l  i n  some localities, 
bu t  sa little is  known about t h e i r  regenerat ion t h a t  t h i s  is  hard t o  
assess 
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8 .4  REGULAR OBSERVATIONS AT SELECTED SITES 
I n  the  previous sec t ions .  the  emphasis has been on observat ions of 
p a r t i c u l a r  species, t o  achieve a b e t t e r  understanding of t h e i r  
dynamics and the  cons t r a in t s  on the i r  populat ions.  There i s  also a 
p lace  f o r  r egu la r  monitoring of s e l ec t ed  sites. 

Monitoring schemes f o r  the  wider countryside must r e l y  on sampling, 
and the  use  af se l ec t ed  s i tes  has much t o  recommend it .  However, 
s e l e c t i o n  p resen t s  problems. I f ,  f o r  example, sites are s e l e c t e d  
f o r  monitoring b u t t e r f l i e s  because they are goad f o r  b u t t e r f l i e s ,  
and i f  they subsequently d e t e r i o r a t e  s o  t h a t  records are 
discont inued,  then it  i s  impossible t o  get a good o v e r a l l  i nd ica t ion  
of change. In  the meantime, other sites may have become favourable ,  
SO that  the re  i s  no n e t  change, only movement. 

For t h i s  reason,  an e f f o r t  should be made, with a l l  s i t e -o r i en ted  
monitoring schemes, t o  maintain a "core" of sites t h a t  w i l l  be 
surveyed repeatedly even i f  amateur surveyors f ind  them 
u n a t t r a c t i v e .  Species enumerations f o r  National Nature Reserves can 
make a large cont r ibu t ion  here, as can enumerations for  local 
reserves .  

In  c o l l e c t i n g  and maintaining such  data. q u a l i t y  i s  a vital concern. 
If a monitoring scheme tries t o  do too much it w i l l  achieve q u a l i t y  
w i l l  f a i l  and t h e  scheme w i l l .  become worthless. Standards of data 
q u a l i t y  should be set ,  and data which achieve these  standards should 
be maintained i n  a form where they are f u l l y  ava i l ab le  both t o  the  
pub l i c  and t o  s t a t u t o r y  conservation agencies ,  

8.5 ANALYSIS OF NATIONAL AND LOCAL DATA FOR SYSTEMATIC CHANGES 
C l i m a t i c  changes of the  magnitude an t i c ipa t ed  for the  next 100 years 
w i l l  undoubtedly r e s u l t  i n  d i s t r i b u t i o n a l  changes a t  the na t iona l  
scale. The examples considered i n  Chapter 5 show that for insects 
such changes can, following a spell of w a r m  weather, be very rapid. 

It  should i n  p r i n c i p l e  be pas s ib l e  t o  g ive  much clearer ind ica t ions  
of t he  c l i m a t i c  requirements of spec ies .  Indeed, a c l ima te -p ro f i l e  
(at t he  European level) of a l l  spec ies  i n  the  B r i t i s h  f l o r a  would be 
a p e r f e c t l y  a t t a i n a b l e  objec t ive .  Given such p r o f i l e s ,  t h e  spec ies  
composition recorded by monitoring schemes such as the  BSBI 
Monitoring Scheme could be assessed f o r  change. Ind iv idua l  spec ies  
changes can r a r e l y  be in t e rp re t ed .  but  systematic change i n  
p a r t i c u l a r  d i r e c t i o n s  c e r t a i n l y  can. 

S imi l a r  analyses are poss ib l e  f o r  the more popular i n v e r t e b r a t e  
groups. Systems should be developed f u r t h e r  t o  i n t e r p r e t  the  
meaning of n a t i o n a l  datasets. The quest ion "What does this species 
list mean?" can often be answered by automatic ana lys i s .  e . g .  by 
submission t o  an exper t  system such as TABLEFIT ( H i l l ,  i n  press). 

The essence of any such approach i s  to  c l a r i f y  what i t  is t h a t  
na tu re  conse rva t ion i s t s  want t o  know. Merely t o  observe change w i l l  
g ene ra l ly  not be enough. Successful  conservation must be a b l e  t o  
use t h i s  informatian.  
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8.6 

8.7 

PREDICTIVE MODELLING 
Because of Long timescales and t h e  d i f f i c u l t y  of maintaining 
monitoring schemes, and because an answer may be wanted sooner 
rather than l a t e r ,  r ap id  understanding w i l l  b e s t  be achieved by 
p r e d i c t i v e  modelling. A t  the  very least, monitoring schemes should 
be set up t o  v e r i f y  the  pred ic t ions  of models. This w i l l  allow 
b e t t e r  t a r g e t t i n g  of observat ions and will also allow the  models t o  
be t e s t e d  f o r  t h e  fu tu re .  Clear ly .  human-induced global climate 
change i s  not  going t o  s top i n  the  year  2100 (say) ,  bu t  w i l l  
cont inue for hundreds and probably thousands of years .  The 
requirement f o r  properly t e s t e d  p red ic t ive  models, far  from going 
away w i l l  increase .  

P r e d i c t i v e  models are s t i l l  a t  a r a t h e r  crude s t age  and requi re  
b e t t e r  understanding of both population processes .  climate 
requirements and the  e f f e c t s  aE climate on spec ies .  The area of 
greatest development a t  the  ecologica l  scale is  forest s tand  models. 
With these ,  timescales of change are beginning t o  be understood and 
t he  c r u c i a l  role  of dis turbance appreciated (P ren t i ce ,  Sykes & 
Cramer 1991, 1993). 

For na tu re  conservation purposes, the  role  of p red ic t ive  modelling 
w i l l  be t o  answer quest ions such as: 

What s t r u c t u r a l  changes can be expected a t  t h i s  si te? 
Do w e  expect gradual  change or  change driven by extreme events? 
W i l l  t h i s  species soon be threatened? 
Do w e  need t o  c r e a t e  cor r idors?  
Are spec ie s  in t roduct ions  necessary? 

Many of these  ques t ions  cannot be answered at present ,  b u t  active 
re sea rch ,  sponsored by DQE and NERC. is developing a b a s i s  of 
e x p e r t i s e  and knowledge which w i l l  allow answers t o  be made. 

FIELD EXPERIMENTS 
I n  t h e  present  s ta te  of knowledge, t he  main experiments t h a t  are 
requi red  are not  SO much cons t ruc t ion  of  corridors - a costly and 
time-consuming a c t i v i t y  - but f i e l d  observat ions and experiments t o  
assess the  rate of ca loniza t ion  and spread of animals and p l a n t s  and 
t o  get a b e t t e r  understanding of t h e i r  population dynamics. Such 
experiments are needed p a r t i c u l a r l y  to provide information for 
p r e d i c t i v e  modelling, 

Far example, i t  might be expected t h a t  t h e  southern heathland p l a n t s  
Aarastis c u r t i s i i ,  Er ica  c i l i a r i s  and E. vaaans w i l l  spread i f  the  
climate w a r m s .  If the  rate of such spread i s  t o  be p red ic t ed ,  then 
information on t h e i r  d i s tance  of dispersal and establ ishment  success  
i s  requi red .  A l l  of them are l i k e l y  to  be f i re - regenera ted ;  t h i s  
has been demonstrated by Gray (1988) fo r  A .  c u r t i s i i .  In  the f i r s t  
p lace .  an ind ica t ion  of t h e i r  rate of neighbourhood d i f f u s i o n  
(Chapter 3) can be obtained. This  would r equ i r e  con t ro l l ed  
in t roduc t ions  and cont ro l led  dis turbance by f i r e ,  

Long-distance and medium-distance t r anspor t  are much harder  t o  
observe because they depend on r a r e  even t s ,  which cannot be s tudied  
by simple monitoring. It is l i k e l y  t h a t  transport from one 
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heathland area to another was e f fec t ed  i n  the  past by movements of 
l i ves tock .  Nowadays the agency is more likely t o  be wheels of 
veh ic l e s .  I f  so,  then the e f f ec t iveness  of any co r r ido r  may depend 
on how much i t  was used f o r  veh ic l e s ,  I n  the  B r i t i s h  contex t ,  use  
by t h e  m i l i t a r y  f o r  tank excerc ises  could be c r u c i a l .  

Perhaps the re fo re  the  most usefu l  s o r t  of experiment would be t o  
find small impoverished heathlands and to d i s t u r b  them with vehic les  
t h a t  have come from r i c h e r  heathlands elsewhere. 

I n  woodlands. likewise. t he re  is still much information t o  be 
obtained by experiment. The rate of neigbourhood d i f f u s i o n  can be 
s tud ied  by spec ies  in t roduct ions  and in fe r r ed  from observat ions of 
spread from long-established woods i n t o  adjacent  new woodland. 

Here too,  long-distance spread i s  l i k e l y  to  be ep isodic .  Almost 
c e r t a i n l y ,  co r r ido r s  will be i n e f f e c t i v e  except far m a m m a l s  such as 
Dormouse Muscardinus avellanarius. For p l a n t s ,  t r anspor t  of seeds 
i n  mud o r  acc identa l  in t roduct ions  from garden populations are far 
more l i k e l y  to  mave plant propagules from one s i te  t o  another than 
is  spread down a corridor. Clonal growth is t h ree  orders  of 
magnitude too slow t o  allow p lan t s  t o  migrate i n  response t o  climate 
change. 

In conclusion,  experiments t o  e s t a b l i s h  migratory co r r ido r s  should 
not be set up until t he re  are c l e a r  hypotheses t h a t  they can be 
designed t o  test. Evidence from i n s e c t s  and p l a n t s ,  considered 
above, suggests t h a t  co r r ido r s  w i l l  be of l i t t l e  he lp  i n  moving 
spec ie s  around t h e  countryside.  In sec t s  w i l l  mostly f i n d  t h e i r  own 
way from place  t o  p lace  and p l a n t s  are more l i k e l y  t o  be t ranspor ted  
by agents  such as man, deer and b i rds .  
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