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T n t  r o c l  L r c t  i  o r l

l l r c A l t h r L r  ( 1 ! 1 7 2 )  h a s  s u m n a r i s e d  n u c h  o f  t h e  a v a i : 1 . . 1 b 1 e  i n f o l n a t i o n  o n

s p e c j e s  n l r n r b e l ; s  : r  i - t d  c l i v e r s i t y  i n  r e f a t i o n  t o  g e o g r : n p i r i c a l  i s o l a t i o n

( , 1  i s 1 a r 1 . : l s ,  n o u t , t i r i n  t o p s ,  e t c . r  a n d  t h e  s i z e  o f  t h e  a l e a s  i n v o l v c d "

I n ' t h j s  con tex t ,  i t  wou ld  be  o f  i n t e res t  t o  know  l t he the !  i so l a ted

r " .ood l : \ n . i s  behave  ; \ s  ' r i s l ands I  as  fa r  as  p lan t  o r  b i rd  spec ies  a te

conce r r - r r : d ,  o r  uhe the r ,  i n  an  a lea  such  as  the  sou th  o f  Eng land ,  t he

c i i s tances  be t$ reen  such  l voods  a le  sma1 l  enough  to  be  i ns ign i f i c rn i .

I t  t r au ld  a l so  be  i n te res t i ng  to  know wha t  e f i oc t  t he  s i ze  o f  a  rYood

h : , s  on  the  number  o f  spec ies  p lesen t  and  on  the i r  " conse iva t i on

va lue " .

B acko r ou nd

The  e f fec t  o f  t he  i so la t i on  o f  an  a rea  o f  hab i ta t  on  i t s  va lue  fo r

v r i l d l i f e  conse rva t i on  i s  usua l l y  d i f f i cu l t  t o  de te rm ine ,  as  aspec ts

o i  t he  pasL  h i s l o ( v  o f  t he  s i t e ,  wh i ch  a re  d i f f i cu l t  t o  quan t i f y ,

iay be of ove!-r: i ,Jing j"npoxtance fo! some species of plants and

: rn i rna l s  "  A  theo re t i ca l  va lue  fo r  i . so la ted  a reas  o f  d i f f e ren t

s i zes  has  been  ca l cu la ted  p rev ious l y  (He11 iwe11  ,  1973a) ,  on  the

assunp t ion  tha t  t he re  were  equa l  nunbers  o f  a leas  i n  each  s i ze

ca tego ry .  I n  P r i c t i ce ,  t he le  a le  usua l l y  f ewer  a reas  o f  hab i ta i

i n  t he  1a r :ge r  s i ze  c lasses .  Fo r  e tamp le ,  t he  Fo res t r y  Commiss ion

census  o f  wood lands  under  5  ac les  (Fo res t r y  Conmiss ion ,  1953)  sho { ' s

a  dec rease  i n  the  number  o f  woods  as  the  s i ze  i nc leases t -

i ).-

ir-

woods

Woods

l{oods

Woods

o f  2  t o

o f  3  t o

of 4 'to

16 ,35O

14  ,  aOO

9 ,  OOO

6,  COO

2 ac les  (O .4  t o  O .8  hec ta res )
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5  ac res  (1 ,6  t o  2 .o  hec ta res )

Us ing  the  me thod  used  p lev ious l y  (He l1 iwe1 l ,  r973a)  the  va lue  o f  an

l so la ted  wood land  a rea  i n  each  o f  t hese  fou r :  s i ze  ca teoo r ies  i s

1 i ke l y  t o  be : -
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ccns t . r n t  (F i 9 .

l y  d i f f e len t  nunbe !

. r rea  wou ld  r  us  i nq

1 ) .

t he  La rge f  wood land  a reas  a re  l i ke l y  t o  be  lYo r th

than  the  sna f l e r  a leas ,  o l4 t i ng  to  the i r  q lea te !

o f  woods  i n  each  s i2e  c lass '  t he

!h i s  ne thod  o f  eva lua t i on '  r ema in

I r  a  s i t ua t i on  where  an  a rea  o f  hab i ta t  i s  no t  i sq la ted ,  bu t  i s

ne re l y  a  sanp le  o f  a  fa rqe !  con t i nuous  a lea t  t he  number  o f  spec ies

reco rded  i . s  l i ke1y  i o  be  g rea te !  (P res ton  1962 '  K i l bu rn  1966 '

B rown ,  1971) ,  bu t  t he  i nc rease  i n  nuhber  w i th  i nc leas ing  s i zes

o f  sanp le  [ , i 1 i  be  co r respond ing l y  1ess ,  and  the  add i t i ona l  sPec res

rv l  i ch  a re  i nc fuded  .1 t  t he  l a rge r  sanp le  s i zes  w i l l  be  reco rded

o :  a  more -o ! -1ess  random bas i s  and  no t  because  they  can  on l y  be

f ,  und  j r - r  l a rge  samp les .  Nevex the less ,  t he  sPec ies  wh icb  a le

r (  co rded  i n  the  l a tge r  sanPLes  tend  to  be  sPec ies  wh ich  a r :e  l ess

u l ) i qu i t ous  and  have ,  t he re fo r :e ,  a  h ighe r  p r i o r i t y  f o i  conse rva t l on

For  ex i , np1e ,  i n  a  san rP le  o f  50  i l edqe iows  in  Sh ropsh i re  ( l i e1 ] i l { ' e l 1 '

1973b) ,  t he  nean  t r va lue r '  o f  t he  add i i " i ona l  spec ies  l eco rded  w i th

success i ve  i nc lemen ts  o f  samp lc  s i za  i i o re  than  doub led  be tNeen  the

s l r ra1 les t  (2  n  l eng th )  and  the  Ia lges t  (256  m leng th )  sanp le  s i zes ,

\ t  \ 9 .  z )
' f he  re la t i ve  " va lue "  o f  samp les  o f  d j . f f e ren t  s i zes

i s  sho$rn  i n  F iq .  3 ,  and  . r  s im i l a r  cu l ve  has  been  ob ta ined  i n  a

number  o f  o the !  cases  where  sampLe  a leas  o f  i nc reas ing  s i ze  have

been  su l veyed .

th i s  case ,  t he  va fue  o f  2  l l ec la res  o f  hab i ta t  w i l l  no t  be  tw ice

g lea t  as  the  va lue  o f  L  hec ta le ,  as  l ong  as  i t  r ena ins  pa l t  o f  a
I t

a



3 .

la rge r  con t  i nuo r ' r s  a re ; i  o i  hnb r ' ; i ! ' ;  '  l l o$evc i ,  i f  t he  r re : r  l i c re  to  l ) c

reduced  in  s i ze ,  bv  the  des ' . : uc 'L l i o i )  o f  pa ; t  c : f  j t ,  t o  t  hec ta re ,  t h t '

v i i ue  o ;  t he  hec " ; r re  i enn i : r i n rJ  t rou l c i  f a l t '  o \ t e : ; r '  pe r i ' r d  o f  t i i r o ,  : r :

: r ' ,  r i ou ld  be  a f i ec ted  by  ' i he  r -ed i r c i ) . on  i n  s  j . ze .  ' I 1  ' o r1d r  i n  f acL '

f a l l  i : r  va luc  to  the  co r respond ing  l eve l '  on  th€ :  r i ea / \ ' a l ue  c ' l r vc ]  f  o i '

l so l a i ed  s i t es .  Thus ,  j . n  i : i 9 .  ' { ,  an  evaLua t i on  o f  : \  s ^n rp le  (A )  o f

; \  1a r .q ' r  $ ,oo (11and  a !ea  wou ld  g i ve  . r  h rghe r  vaL ' re  thnn  ^  s in i l a r  ; \ r ' ea

o i  i so la ted  l vood land  (B ) ,  : ! nd  the  va lue  c , f  A  l Lou_ ld  fa l1  even tu " l l y

to  rhe  1eve l  o {  B  j - f  t he  samp lo  r ve le  to  becone  j so la ted '

The  1a lge r  t he  a !ea  o f  h ! ,b i t a t  one  exan ines ,  t he  c lose r  w i l l  i t  t r e  rn

spec ies  con ten t  and  l va lue "  t o . r  sanp le  o f  a \  coDt  i nuous  a rea  o f

h : \b i t a t ,  un t i 1 ,  . r t  sone  po in t ,  i t  v r i l 1  equa l -  t h i s  va lue '  The  i so la ted

. r !ea  o f  hab i ta t  na ] t ,  i n  f . 1c t ,  exca ' -d  thp  i / a lue  ( though  no t  t he  spec les

co : l t en t  )  o f  a  con t i n r .ous  i ! e . : ,  a_ '  some s tage r  as  i t  may  be  no le  va lu ; ' b ie

to  have  seve la1  i ypes  o f  h . . . b l i a t  i n  a  reg ion  tha .n  to  have  a  conp le te

cove r  o f  on l y  ooe  t ype .  ' I h i s  po in t  v r i 11 ,  however '  r a re l y  be

reached  in  a  coun t r y  such  as  l l l i t a i n  i vh i ch  has  re la t i ve l y  sma l l

anoun t  s  o f  semi -na tu ra l  h . i b i i a t .

A ' .  po in t  1  on  the  a lea  sca le  i n  F j . g .  4 ,  t he  d r f f e rence  i n  va lue  be - r ' r ee : r

an  i so la r ted  and  a  non - i so la ted  a rea  o f  hab i ta t  i s  i n  t he  o rde r  o f  3oo t

(po in t s  A  and  B ) ,  bu t  a t  a  Po in t  l eP lesen t i ng  . l n  a rea  some fou r  t i nes

th i s  s i ze  the  d i f f e rence  i n  va lue  i s  on l y  abou t  90% (po in t s  C  and  D) '

The  \ rn i t s  on  the  a tea  sca le  h : r ve :1o t  been  adequa ' te1y  de f i ned ,  bu t  i f

t hey  were  to  reP lesen t  . 1 reas  o f  . rPProx ima te l y  t  hec ta re  i n  t he  case

o f  r vood lands ,  t he  t r vo  cu l ves  $ 'ou ld  appea !  t o  co ine  nea r  to  mee t ing  a t

a  po in t  somewhere  a round  LO-15  hec ta res .  A t  such  a  po in t r  nos t

o f  t he  B r i !  i sh  f l o ra  and  fauna  cou ld  ex i s l  i n  a  woodr  i f  cond i t i o r l s

r {e re  o the rw ise  su i tab le ,  anc i  an .v  fu r the r  i nc lease  i n  s i ze  wou fd

no t  make  the  a rea  ve ry  much  no le  v . f l uab le r  excep t  f o r  t he  fac t  t ha t

i i  l vou ld  con ta in  a  l a rge r  popu l t t i on  o f  m . r t y  o f  t he  sPec ies  p resen t .

The  hypo thes i s  advanced  above  i s  based  to  a  l : \ r ge  ex te i t  on  sen . i -

t heo re t i ca l  f ac to rs  wh ich  l equ i re  fu r the r  va i i d ; i t i on ,  Pa r t i cu la r l ) '

as  reg i r rds  an ima l ,  as  opPosed  - to  
P l . . 1n t ,  poPu f . { t i ons '  P res ton  (1952)

c1 : r ims )  however ,  t ha !  t he  s .1me ge l l e !a .L  cons ide ra r t i ons  gove ro  the

n l rn ibe rs  o f  spec ies  and  the i r  . r : r r i l y  i n  bo - , j  ] , '  P lan t  and  an ina f

k ingdor rs j .  and  i t  l l ou ld  be  d l f i r cu l l  t o  nake  . i ny  P r :og ress  i n  t he

3bsence  o f  some such  hYPo thes rs '

I
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1 ) i t i ,  o i  l ) i , . 1  p . ) i ) u : t  : , t i o r s  j s  l - c , l . i t i v e l y  d i f f i c u i l t  i )  o b t a i . n ,  r e q u i l i n g

: )  l ; , r ( j . r  a r r ) , r 1 -  ( _ )  i  t : i r r i e  . , r , . 1  s l <  j  I  I ,  ( : o r x p : , ! c d  t o  f  1 o ! t . t i c  s u l v e y  w o r k "

1 ' o  o b r  1 r . r )  ( l i , ' i i \  \ 1 ' h  r . c 1 1  N o u l . l  h ; , v ( :  o e e n  a d e ( l u . \ t e  f o r  a : r  a n a l y s i s  o f  t h e

t . , , l r e  r c . i  l r . i d  ! :  l v { ) u l ( l  b o : ' r ( , c o s s i ( r y  1 o  e m p l o y  i L t  l e a s t  f o u r  s l ( i L 1 c d

o i i : i r h o L o ! . r " i ' , : r  i o j  ; ,  p e r i , ) ( 1  o i  f  l r o  t o  t b r e e  m o n t h s ,  i D  a d d i t i o n  t o

: 1  i r o t ; \ n i s t ,  . l r  t h e  : . 1 ) s , . . : r o e  o f  s L r c h  i , a t . 1 ,  i ' ;  v r . r s  t h o u g h t  t h a t  a n

e x ; , r , i n a i i o ; r  o i  s o r r e  o r '  t h e  i l r i i : i s h  - f  r u s t  f o r  O r n i t h o t ( ) 9 y  c o n m o n  b i r d

c e r s u s  d : r t a  n i g h t  ' r e  u s e t u l .  ? h i s  c o v e r s  . ,  l a r g e  n u n r b e r  o f  s i t e s ,

r r h l c l ' i  h ; l v e  n i ) 1  t ) € j e n  s e l e c t c d  . ) n  r , n y  s y s l e m . . r t i c  b i s i s ;  e a c h  o f  r i r h i c h

i T . - . s  b e e : r  c e n s u s € r d  f < ) r  o D e  o r  n o r e  y e 3 r s  b y  a  n e n b e r  o f  i h e  B . T , o .

r \ s  ' i h e r e  i s . !  l i r r g e ) _  n u n l - i e r  o j ' n e m b e r s  i n  s o u t h - e . r s t  E n g l 3 n d  t h a r - r

e i s e l r h € r . r e ,  i t  ! v . , s  d e c i ( l e d  1 o  1 t , ) l (  ; . :  i . i 1  ; l ) e  a v i i i l . . r b l e  c e n s u s  d a t a

i o r .  t t ' o o d l . r n d  s r . t e s  i i r  t h a t  p ; , - r 1  o f  t ] ) e  c o u n t r y .  6 0  s i t e s  r 4 l e l e

l 1  i  r - r l  c o N ! L r . :  i i i  ' .  . L

i n c ]  u d e d  r n  + - h  i s .  ; 1 l  o :  L ! i ) i c h  h r d  b e e n  c e n s u s e d  d u r i n g  t h e

T t r b l e  1  l 1 s t ' . ,  t h e  ; D r n i n u n ,  n ) o . - , n  e n d  i i a x i i n u n  v a l u e  f o t  e a c h  o f

l 2  v a r i a b l e s  ! \ ' h i c h  w e r e  e x a n i n e d .

I

p e r l o d  1 9 6 9 - 1 9 7 2 J  ! ! h i c h  $ , i s  : ,  p e r i o d  o f  ! e l n t i v e  s t a b i l j t y  i n  b i r d

p o p u l a t i o n s  1 n  i 3 r 1 i ; . i i r ' .  \ o  i n f o r m A t i o n  w a s  a v a i l . a b l e  o n  t h e

s t r u c t u r e  o f  ' j h e s e  u ; o o d l . , n d s  o r  t h e . i r  f i o r i s t i c  c o m p o s i t i o n .

by  1969  nos t  b i rd  popu la t i ons  h . \d  recove red  f ron  the  co ld  w in te r

o f  1962-  I963  . l nd  the  pop l r l a t i on  cha \nges  a f te r  1969  we te  l ess
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. .  {  . , i .5 : .1  r :1 i :y  ; , ' i : r> '1 . : : iu i l

, : : r e . j . c s  i r r  t h e  r e g i o . ,  ; L l t . i  i i ]

p . - i r s  P 1 . i ! , . r . i :  i s e o  l i . r L 1 1  . 2 1 i
' '  ' : h G  i ^ , ) , 1 l - ,  . . .  r . r , t  j _ i j - 1

o D  t h e  b n s i s  o f  t h e  s c a l c i t y  o f  e a c h

i h . ?  l l r i t i s h  I s l e s ,  a n d  t h e  n u n b e r  o f

7 9 7 4  l o r  d e t e i l s  o f  t h e  n e t h o d ) ,  m u l t i P l i e d

q u e s t i o n  ( s e e  H e 1 1 i w e 1 l  1 9 7 1 ) .

' l : i e  i e . . / 1 ; ' i :  r c n  r : r o n  i h e  e x p e c t e d  v a l u e  w a s  c a l c u l a t e d  o n  t h e  b a s i s  o f

: l i c  e ; { p e c l e ( l  v : r i L L e  b e i i g  e q r . r a l  t o  ! \ e  ) ! e l  o f  i h e  s a n p l e  r a i s e d  t o  t h e

o . ) r r . i  O , ' J 6  . , r d  r , ) u i l i a p - r i e d  b y  : L  c o : l s t : l n t  ( 1 5 O . O ) ;  a n d  t h e  d e v i a t i o n

arol t  ' ;hr l  expeal: i?( i  nurnber oi :  sDccies w:rs calculated on the basis of

" : .y)c 
ex>ec'"  cd n(rmber , ' )eing equ^l to the area of the sanple !aised

t o  ' : l ' r e  p o r v e !  c . 2 6  a r ) { 1  m r ' t l t j . p l i e d  b y  a  c o n s t a n t  ( 1 2 . O ) .

\ r . : r - r r . i b 1 e  9  w i s  c . ' 1 c ! r 1 . 1 - r e d  o n  t h e  b a s i s  o f  I ( l e i b e r r s  s t a t e n e n t

( l ' ,1elber:  I t f - .1) th._t ' i  - the ne' . :  abol ic rate of r laf i i la ls and birds is

a q u i . l -  1 o : h e i !  
_ . J o d y  

u e a g h t  r a i s e d  ! o  t h e  p o w e !  o . 7 5 ,  U s i n g  l e n g t h

' is : ) l  i r , ldex oi  weigi l t  the i ietabol ic late wi l l  then be proport ioiate



t o  t h c  l e n q i : h  o t  L : ' . e  s p e c i e s  l a i s e d  i o  t h e  p o t l e r : 2 , 2 5 "  T h e  l e i g i a -

( i n  . n c 1 e i )  o t  c . . i 5  s ' p c c i c s r  r .  r s c G  t o  t h e  p o v r c r  3 . 2 5 .  w 1 s '  i ) l e r e i  o r c '

i luf i ip l ieo rr j  t fLc nr irnber of pair :s of tha.t  species" (1 'h. is t lkes no

, . l c c o u n t  o f  t h e  ] : a c t  t h a r t  s o m e  s P e c i e s  l a r i s e  m o r e  y o u n g  t h a  o t h e r

s p e c i e s )  a n c l  s o m e  a c c o u n t  s h o u l d ,  t h e o r e t i c a l l y  h a v e  b e o n  t a k e n  a f  i : h a t

l ' i i c i .  S u c h  : '  r c f i h e n i e n t  \ u a s  n o t  t h o u q h t  t o  b e  n e c e s s a r y : ! 1 :  s u c h  n

p r - l  i i l j n c r y  s  r g e .  h o L { , e v e t  -

) i . , l 1 y  o f  t h e s e  v a ! i a b l e s  w e i e  s i g n i f i c a n t f y  c o ! r e l a t e d  $ t i t h  o t h e r

.  v : r : i a b l e s ,  a i d  i t  w a s  o b v i o u s  t h a t  L a r g e r  s a m P l e s  h a d  b e e n  t a k e n  i !

_ .  w o ^ d s  l i r l n  r  e h e l  p . ] r . ( s  p e r  a c . r e .

- . i ' 1  s : ^ - i f : . . -  -  - e r : r i v e  c o r l e l a t i o n s  b e t n e e n

t h e  s i z e  o f  t h e  w h o L e  l v o o d  a n d  t h e  n u n b e !  o f  p a i r s  p e r  a \ c r e r  a n d  b e t r t ' e e n

r n a  o e i s i l y  o f  u ' o o . l l a n d  i :  I  o r  4  s q  k n  . , n d  t h e  n u n o e r  o f  p a i r s  P e r  ' ' c r e

o r  t h e  d e v - i a t i o i r  i r o m  t h e  e x p e c t e d  n u m b e r  o f  s p e c i e s  ( T , b l e  2 ) .

' r  s r g r r a .  r r ' l r r L r y  r u a 9 e I  y  r r ! -  - r ' u  - - J s r a ! - 5

t han  expec led ,  wh ich  n . r y  be  due  to  l ess  i n tens i ve  commerc ia l

nanagerneDt  o f  such  r " rooCs ,  i o  t he  i nc reased  "edge  e f fec t "  o r  t o  b lased

'.' :

5 .

( 4 . . c r e  , ! . r  r - ! v r )  u r  -  u l e e u l n !  i | r r  s  t s  r  c c o . u < ( r  o s  u v e T -

l : r p p i n g  t h e  e d g e  o f  a  r f o o d ,  i t  w a s  c o u n t e d  a s  h a L f  a  p a i r ) ,  T h e r e

w ^ s  n o  s j g r . L l i c o n !  c o r r c l 1 t 1 0 i  b c t w e e n  t h e  i s o l r r  i a n  o f  t h e  n o o d J  r s

n e a s u r : e d  b y  t h e  d i s t a n c e  t o  t h e  n e a l e s t  a d j a c e n t  w o o d ,  a n d  t h e  s i z e
- : . 1  < n o . i a c : . ou r  L " c  s d r  r P r  s

u i l i ke l y  t o  bed re  to  a  b ias  i i  t he  S jLZg  o f  sanp le  taken ,

Ls rng  mu l t r -p le  reg ress ion ,  t he  nu l t i p le  co r re la t i on  coe f f i c i en t  f o r  t he

dev ia t i on  f ro rn  the  expec ted  numbers  o f  spec ies  $ ras  on l y  o .13 ,  : {nd  the

coe f f i c i en t  f o r  t he  dev ia t i on  f rom Ehe  expec ted  t r v r l ue ' r  1 ! ' as  on l y  O ,12 ,

l r ' hen  !eq ressed  aga ins t  va r i ab les  2 -7 .  Th i s  i { ' ou ld  appear  to  i nd i ca te

tho t ,  u i l h i n  t he  60  wood land  a reds  sanp led ,  r he  ve r i a t i on  i n  nLmb . r s

o f  spec ies  . \ nd  p r i r s  o f  b j  rds  i s  dependen !  t o  on l y  a  i i no r  c leg ree  o :1

the  ove r :a l l  s i ze  o f  t he  l vood ,  t he  dens i t y  o f  wooC lands  i n  the  ,Loca l i t y ,

o r  t he  d i s tance  f rom o the r  r . rood land  a reas .  Va r ia t i on  i s .  t he r :e fo re .

no ie  l i ke Iy  to  be  d r . re  to  the  s t r . uc tu re  and  f l o r i s t i c  conpos i t i on  o f

the  wood land ,  o r  t o  some o the r :  f nc to !  no t  measured .
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