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AASTMCT

] l fornar lon abqr the b i rdsr l ik€ hazard ar  coastar  ae,odr :odes su8gesrs rhar  thenatlre of the hazard and rcs seyelity may be differenr fron rhat.,irtan,j

11" ! . :  t l " . l  * . i r f ie lds in  rhe u.K.  is  larsely  based on lescarcb cal l ied our

T h ^  P - P . r  p F s e n l s  d d ' a  I . o n  -  s t u d y  c ! t r I s . t o n e d  b y  c h .  L r . K .  c l v i i  A v t J L i o nA u r r o ' l . y  : n . o  L h e  . a t u . c  r n d  " " " " ,  i i ,  . C  b i r d s r r l , €  ! i s k  " .  . . " " . ; i  ; ; ; ; ;  t ;( [e  U ( .

l : , : . , -  t . : " 1 , " 0  o n  h o ! : " o  f d c r o r s ,  l i d e  a u d  r . r j r a ,  r n f l u e n c e  b i r d  b e h " v i o  Ia.  coasrat  a l . f ie lds

l l : . t t : .  
" * :  the problems encounrered in the star isr rcal  analys is  of  r ine_

i i l ; , i  i ; , :  
' ' t  o r te rs  nn  e r ( ' t naL i ve  app ro :c i -  ba red  " "  , " r -  r . * i . . r i " g  i . , i ; * ,

, 1 : r 1 1 : J I B .  
s h * , h a L . : d e  s L a r c ,  h e i E h ,  o r  r h e  h i s h  r i , l e .  q i n d  s L , e h a r h  a n d

l ; : :_ : l : : : ,1 :^  
can s lL innuence rhe n;bels o i  b i ras on a i r r ierds bur- tha;  ;h"

i l ' ; i l ; ;": : , ; : :"" i : : : : ; : ; ' : ;  : : i : : : l  
s*es and brid species conpararire,y

r o  c a l s e  s " v e r e  U r r o , r r i r . e  r i s t _  
- -  r a c t o r s  a r e  I d e n l l t i e d  d s  m o s L  l : k . l y

l * , : :TI ' . : : : "y :* :  
Lh,  rE-renes.  or  cn-"  qrv ,n3r  envi romcniar  rac,o!s

: : : i : : l i : - : ' l i  
* h : i - ,  d r  c o a s r n L  s i , e s  s h o u r d  b e  r a r s e d  s o  r h a c  b r r d

: : . : ' " , , : . : . " *  p r p d i c :  r h .  c o . ^ b i n a c r o n s  o f  f a c L o r s  M e r y  , "  * " . r i  i irncreased hLrdsrr lke r tsk a(  Lhei ,  oh at r r  ie Ids.

T1IE INFAUINCE
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AC!A{@LE0GEIElIrs

rhls prol€ct 'as funded bv the ui( clv11 Avlation Autho!1tv . l" Y:"li lT: 
'

;.o'":.;", s,nce.F thanks - .11 :1'll;:i:,:'l:1"::::::"::: ll"il'"::il:i:"::,
:::"::::i::'l;.:::":i!'iy',i:iil-ii:::"ti"n:"i:i:l:;t;;^::"*:::*;;,:::;''
at therr srrftelds' !o the manas€dent "."irii, """tt.r "sri

ii';i:L:*lin.::'l:;;::':::"::,"nt";?:::*.':i :l:':':i::i'i:':::'";"''
1. INTRODVG�IrON

rhe Avlatlon Br!d unlt.ec :l:, *::-:::'i:t":.:t;1":*:"fi:1:1"T; l:::"lTil"
i n  r E s e a r c h  j n l o  r h e  b r r d s ' r i k e  : :  ; l i : - ;  : ' : ; ; ; r d "  i " p  .  n t r a n  o

*u.I,;:i: ;:iu\,:;:;ii;;'l;;':"*:::;""";.i::::: il;5l"ll;':;'i;'t:
i l . i j '  ige,. ; ; ' ; ;" ",  " i  1'3.1 ,na tt ' ' i '  l* r"so"aur" srcunds ror'suPP*rng

that  the haza! . r  ls  d i f re lent ,  ' " "  P ' ; ; ; ; i ' i iv  " ' "  s* ' - '  on a l r f leLds neai  t le

coast  (see belor) .

rhele rs nuch evidence thac .1. "*"::":*"':::l:il:":'::",Jli":.'fi':i:'

ixi:::":"':;"'::l::ffi: i:":l; \i;ili'j! i"'.e.i";'i;;"r -*: 1':-:"::"*"u
ri:;i:.:;":::"=';;li-.:ti*:r:t:.,It::li?.::i:::i;:il'*[;:i"i:;,il*"
r ikery to usa alr f le ld srassland *- '* ' " : '  : : : : - : ' j "  l i l i i " i i " - i i ' " i " i .a r .  - ,u

:*:.i'n"i:ili"*:;:::"::':i"::::t;""1"i!iili'h'iillilli::i":::":":'""
ru:;i;:1":: it::.;':,::l:.':.:'i i:i,":.'::i: l;.:;:":.:':?":i:;''t::
In rhe uK rost coastal alrfields ":,1::'":: 

;il:::li"::: :ili":$"";,'h::'^
cour t ry  s lec ies  (gu l l s ,  P lovors  '

:lifi ":tci'l ;:"i.;*i11q,i1";,ti:;;i:1,,;ii:,#::.ii:i,".:ri,ii:;, ",.,
Like the in15nd agricultural sp"ies

ili:"":::"iiii.rir*::iii :l.l*t:l:l*':il':ll.:: ii::t iiill"ii;^ lill "'"
H J  c h  i ,  s o n  1 o 8 9 )

I::{"::: ::::::l':::::':;::-;:":.:';-:"'ii:'*:i"\"i:illti*iii:::"i1".,"",
fi:iiil;" Iil:""::":::::':":-.':::':i:i::i"ii,:ixJi:.:::,1;;n::,::,.",,
:i::ili.1: :i: fii":::i !:'!;'':i-!!t*j:!i"i#"il;i:i,i::.ii*i::";i[1"..,
ff:";:":'::::::':1":; $::::''::;'"""aLds io,and.

u n l  k e  L h F  s j t u a t r o n  n L 6 r d '  " r t c  b ' h a v l o u l " : " . ; ; " 1 ; " : , : i : " : : : ' :  ' i . ; ' : i : : :

:nruenc-d by urnd an, i  '  io '  Bl ' " '  " l :  : : : " i . : : : " l l  i i l " l i i l " . i " . .  *a i"-L.r

ri:$:j:li:!'*":;;;it iit',f1,":,:r, ;ii:'i:,iti"riil :il:,ii:i:'i"liii:'1.
:i:,i:: i : i::;:""i: :;:":;.":i. i; ' ' i i. i, i ja' r"'en' and 1"ss lredLc:cbLe
i i , " - r '  * " t '  ;3  v lnd "Erensr"nd dr  recr l ' i

Thete  is  s . re  ev i (
i s  g !ea i . .  a t  coa !
comparis.ns becau:
e f f l c ieDcY bc twee(

In  th "  l igh t  o f  t t

study to ex.nnine I
loca t ion  and to  d (
ne tu le  o f  che  l raz :

lresents a sunnarl
suggests  hos  th is
cont ro l l€ rs  and 'n r

2. UIETHODS

2.1  Th.  Cho ice  o l

The da ta  ga thered
in  the  se l  ec t ion  (

.chb in^ t ion  o f  sc :
m o n i t o r .  r e P i e s e '
s i tuac ions  encoun l
a i l f ie1d  tas  on  a '

aeog.aph ica t  loca l
beree€n b l td  popu
1 9 8 1 ,  L a c k ,  1 9 8 6 )
t rn ined obs .ners
c o l 1 . c t  d a t a  i n  p ,

' lwo  a i r f ie lds  {e !
Ae) : .spa .e  l ' l i l  i ta r
in  Lancash i r€  and
.ho lco  o f  these a
coasr  s  i tua t ions
overa l l  poor  o f  b

Da i ly  counts  w€re
b i rd  cont ro l  conc
Rln loss ,  R F  Leuc
Kln loss  and Machr
pr inc tpa l l y  es tua
a sample  o t  seven
represenc i .S  hab i

2 .2  para  co l lecc

In  o rde !  to  mon i t
cyc le  a t  coasca l
E lackpoo l  and {a r
over  12  nonths  6n
prev lous  exper ien

in t€ rva ts  fo !  an
t ransec t  o f  the  s
coverage.  B i rd  s
tyPe P lesent  ac  E
srare ,  d ls tu !banc
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l l . : :  
, :  . , . *  .v i . r .ncc ro sf ,sses.  t i r . r  t i ,e  i is r r  o i  b i ! . .s t .1kes ldoiv ins f locr<lrs  grcat : r r  er  co6si r t  s i - .s ,  bui  i , .  t r  n , l j  loss ib le co. . r ry  our  ve] idcontalicons _o.aa.rs. 

o: ./3.iabi1i1jy on rep,:{ring stqndai:.is a;.i blfd concrolef f ic iency b: :cqeeer a i : i f ie t ,< is  ( t t j " ison 1990).

l !  t l3  l iah ' :  o !  the ab.-Je,  the UK ai ! i1  Avia i iod, \uthor i t i  coE,r isstoned astucr , to *mie 
_ i i t  i :c lu i ,orshi !  beteaen rhc b l rdsry i l i4  iaz. rd ard aelo. i rorclocat : .c .  ar i  r .  d : r r ie  i i r re hol  nrax i t in .  envi r . rme. . - .1  fncrors tnf luence rhenatu?e oJ:  rhe lazarc and rhe 1eve1 of  r is ] |  er  coast . l  . ; t " . .  i . i .  p .p. r " -

of  rh.  t ihdtngs r :n resp€ct  of  t , ,o  tacrors,  cra"  . " l  . i .a  " " ,sugsests hd!  rh is  in fornar i . r  n igt r t  le  tncorporatea ln to aavice * i " " "  . . - t ' - i .a" ' *contro l lers .nd nanaaers on "o.=. i " r  ur , r i . ra" .

2. iDTlloDs

2.1 rt€ choicc of siree ts! Leleiled_llcqy

The-data sathered in a gene.a l  survey of  coasta l  aerodrodes { f1s.  1)  vere usad
" ^ _ - " "  : : 1 " " . i " .  o f  s ' - , "  t o r  a "  ,  t " a  . r u o y  s r : . .  i r r r  . . . . : e d  f o !  a

] ] i . i i i ^ " ' . ^ : : : : l  i  
'  

: , '  .  ' .  ' s . | ' ' ' l '  | . i l .  ' .  '  ' ' ' . , ,  ; '  
.

. : . : , l i : , ,  
" .  o u r , d . 6 d  r .  . e  r " f e / J i  s u , v . . .  r . . < r . . c . r . . .  j  ! : r c . . h , ,  i n' ,  '  . . ' :  " " .  o n  '  n  r P ' '  I  c o ' : '

, s : :e . "ph := l  locar ion  i r  .h . !  ! l r i r i sh  r !1es  (s ign i f i { : . r : !  " . , i " r i " " "  . i .  e . " "a
i l ; ; " : - : i , "  t : : : r : ,  1 . .  f  . o .  , r , F . o r L r ,  , o  L r ,  . . o u J r .  , , "  o , - . . 1 . .

fFd  ro  be  .o . rs idJ ,ed  secord ly ,  ra l ia r t i ,  . t , r i  c ; t lec t lon  ,^y
: : : lne9 : r rs { le*  { : , s  esse , , . ia r  on  rhose s r res  vne! . ,  ABU ! . i f ,  s€) .a  lo r  a6re  Locor recc  dara  i i  pe lson.

T : : - :1 . r t "19 :  
'e re  se lecred  fo r  d€ ta !1 . , .  s r lLdy  by  Ar { r  s ia . f .  rhcse  {€ ! .  } r iL rsnd e r 0 + i { p M i l i t a r ) A i r r r r f i I r i r i s i o n , s  

! 3 r a . n . : r t b e i i i b b l e , i s r u r r rr l L i , . " h i r p  n d , t .  n F .  ,  t : .  t , r o o  A : , , . , . -  " ,  . , .  
- . , ; ,  

: ^ : - :  : ; . : -  
-  

. ' 'lhoi le or Lr 'ese " i ' r i " i ""  , i r ." ."^), ' i : , i l i i : ' :  
- '  t r r '  fYrde eoast ( I r i8 1) '  in '

.; ;;';.;';.il.;i ;;;:i:;:..::i;,i;"L j":::,:"jT.:l: :i:"over r r l  pooL o f  b i rd  spec ies  aas  l i ke ty  co  be  s rn i la r ,

i i l ] r" : : : : : :  l : . :  n iso n.de r. /  \ (are f .oDL Airr i€1d urr.r l r . fe Ianagenenr Lrd, !
; : 1 " . - m ! l o l  

" o n L ? '  " ' .  - '  .  i u - . \ . r  r : w c  p r - q ! e r , s :  - . r .  r . " " . . r  i - , . 1  i o -I rn ross ,  MI  Lekha* ,  p . . (F  f i<ch , l t1Jnrs .  . 'C  o* r  Ch ivenor .  O i :_  r t r , : i .  t_oss temor t l r ,
; : ' : : , : . i i i l : . 1 : r l ' ' ' 1 i ' o r ' ' ' ,  - o  5 . , h , ' j '  -  . " , ' . u , , , . ! d - -' r n  I  t o c a r i o . . Fd:anpr€ ot  seven a i l f re lds rere . . . , , , , - , ' "1 :n." i '11"1d 

i '  s iven !n ! is  t  rhu:
*p**".'"e,,"ui..i'iy;;;',;;;'.;;::.;".;:"':;::i":: ffi:,';:::"i;'-*".t,'..,
2.2 Data collecrion 1ecbnigsea

' l " l : ' :  
: " ' : ^ : - l  

h n  . J  . u n ,  1  i  i r , u . L u F , e  r r r h r n  . h -  . r d a r

i , l l l ' t ; " , . - ,  
: r s r ' . o n .  . . u , , .  ! f . p  u , d " r r d p e , ,  o , , c c  p e r  ! F , k  a -  e a c h  a j r r r e l J

: : " : , ' " - ' *  
' d  u e r r  ' : . I ^ e  r o  c u v . . - , t .  h : s h . . , . t e  p c r l o d  ( ( h o u s h r  r , o m

!; : ' : : : : . " :1" : r*" :  Lo Le r r , ,  , j ro  ar  !5rch b i !d3 " , . , ; ; . ; " ;  i i ; " i i . . ; . ' ; ; " " . " .r r c - a u l ' e L d '  : ' .  . J U . . . s . , ! ! . .  r i . :  . . 1  " r - ! . .  . , . , . . : y  ; ; " : . . ; ; ; , . : ) ^
l l : " * " , '  : " .  " n  " 1  a  t e r ! . r ,  c i  . j r .  .  . . -  - r , :  . . . . . : ,  . . . d h  . r  i .  "  : : . i . . , - .
: : : l : : . ,  

" . . : " :  s  ( e  , " i  . ; \ " , " 6  f n . .  . a c r ,  . . . . r  : .  o , . . *  : o  " , , _ . , .  ; , , , " . , ,
: o v a r a 8 e  B I r d  s t F . l - -  , u n b . r s  . n . !  r , . , ,  u , ^ u r . r . . .  . o . d . d  a : . " . h  L b r i . r
:1 : : "* : : : : . : ._ : '  

Lh.  s iL"s rq 1, . r1 .  rercoio los ic : r  . , :1 ;a .nd r" r . . . "_. r . " - " , , ' . , , , ., L q r c ,  o ! s r u r b a n c e  e r c . ,

1 9 9 0 ,

u

1 9 8 7 .

1 9 8 6 ,

.  a i ! f ie ld
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Ai taiton, the survey vas not conducted cn thc a1liieici ii:self' t!' dr lrati:on

" "1cn" ;sh ,  " t : . "1  l les  : lm.d l t t ' l f  l ' ene ' th  rhe  r ' sEe lD dPPtorc '

Fe{  b i rds  a requent .d  t i te  3 i l f ie ld -  as  s  resu l !  o f  a  good ssard  o i  l cng  grsss  lu t

t ; - ; ; ; ; ; iG  n  nsrber  o r  a i , : i i e lds  c icJe  "  es ' la r ies '  t i r  apo 'o1 'bee-Pas-

;;r;;;;"'-;; saltnarsh and s'azj-!6 harrlt 'h1'h are r3nased as (ir-dio''l tefusa

i t  " " * r .  * " * " " "  and lhere  b i rds  Th is  loses  ?ar t l curar

; ; " ; ; ; . ;  h i rd  cont lo1 le rs  s ihc '  sczr r rs  i r  f ' e ' r "nc1) -nor  t ' ' ' 1 : : ' : . . ' : : : ' " '

!i"-"iiir"ia boundrv (a sidilat situation eiiscs 'c ?nF chivenor and aL ichn F

ilJ;;1;;.;; o' in. vo't; the latte; has ' Particlla'lv se'ele biid ptobr"n

as  a  resu l t  (seubezt  1990) ) .

It was therefole thought mole u'lthuhile to study the factors tniluenclng tre

;-;";" 
";-;.;."i;"r"or 

bllds ia these aPploach arDes a! !'a!ton counts pare

conducced on  the  ae lod lone i t se l !  a t  B lackpoo i '

2 .1  The B i rd  SDectes  Stud ies

A3 coastaL alrfletds 6!€ frequeitlv close 'a botb asllcu1tulal 
:il9 i:u.-Yj""

a reas  as  qe l l  as  the  shote ,  hey  : re  r i ke ly  to  be  used by-an

" , , i  . . " " i  ' ' ' ' o  " 0 . '  . "  s c r  . :  ' ' " r "  3 r ' e c r P i  r N  " t v - t . l l l i ' - ' : :  - : '  " '

ah i is t  on  n isxa t ion ,  anc  nay i  inererore  on lv  occu!  on  a  la iE lcu l3 '  31 ! i1c1 ' '

. . ry  i . i r " , r " ! . . ry .  A l thoue i  these sp" " ies  'av  Pose a  b i lds t r l ke  hazard- thev  a ie

r o r  - u :  a b  - . . " j "  .  r . '  a n  i n - F n s l v p  s r d d v  o !  n : s  r v p F  ' r 5 i ' P r o - e ' l

concent ra ted  on  thoso b i rd  spec les  en l<h  "e ' " " t  o t  "o"car  o i r f ie lds  th roughdr

; ; - ; ; - ; ; ; - i ; ; ' ,  aaa  par t rcurar lv  those o f  med im ro  h ish  {e lsh t '  eh ich-^

L :h i tua lLv  fo rm f lock .  tegarded as  the  ros t  dangerous  co  a l rc ra f t

( the  '? r1 ; r i t y  c roup '  sPec ies  (Ml tson 1990) )

were  reco ldod a t  a l l  o f  ihe

St ra11oes,nd  s t i f l

Uag! te

Sm3l l  passer j res

? .4  D ica  AIE lYs is

In  o rdcr  to  bu i ld
is  ne .casnry  to  c (

o f  .N ' i tomentaL '

s t re .g th  and d i re r

Iearund i i tLe  o f  I

F a r I i c u L n r . o a s t .
!oss ib i l i tY  tha t
in  d  i  f f cx .n t  { i ys
i r . luda  a  su f f i . i
co rn l i . i .ns  to  a l l

1 o  t ) ! . s . n E  . 1 1  o f
.nv i r .  ienra l  Ia .
ieas ib le  nor  des i
focuses  on  th .  e f
41 . .k -h€aded cu l r
d e t a  l 1 . d  d i s c u s s i

s ta i i s t i c . l  a ra lY
pat r  i . !1ar  Prob le
war iaL l .s  m€asute
er rv i  ronmer ta l  var
resu l ts .  Prob len
n u i r i  p 1 .  r e a r c s s i
cvcn  r i  lh  ihe  aP!
r . a l f s l s , a s  c o n s
in  b i ld  nu)be ls  i
t rou1d nor  be  !a ! t

To  overcome thes€
c€nera t ing  Log ic .
lnco lpora te  deve l
ru le  se ts  lh ich  d
pred ic t iwe power
cechn iques .  Put
nore  tban 100 L .F
g iven to  i t  to  f i
t r u e  ( e e . ,  l h e n  r
and i t  i s  ra in in€
produ.ed  is  by  t€
t ,e fo re  the  or ig i r
p r€d tcc ions  are  (

Th is  sys tem has  I
normaL i ty  e tc ,  ,  1
cont lo lLe t  on  th (
b i rds  a re  l i ke ly
prerequ is l tes  o f

Nmbels of  the fo l los ing pr ior i t )  group sPecies

srudy a l r f ie lds:

Black  Headed Gu l ls

c rea t  l lack  Backed cu l l

L .sser  B lack  la .kod Cu11

( rarus l id iburdus)

lL.arus arS." tatus)

( ra.u i  fuscus)
l.l1 aen4toPvs as rf,ateqls )
( t , re1i ls  vare l  l !5  )
lP l lv ia l is  aPtcar ia)
(s tudus vu lgar is)
<tlulerits atquata)
icorvus fr"Silests)
(co.rus monadula)

In adi l i : ion to chc ! r i .cr i tv  group sPecies '  nuube'  of  'c l rer  "P" : ] " '  
: ' : ! : : t " '

; ; . : ; ; - ; ; i " ;  " . ' "  . r . " . '  . " r i . i .1r r  " ' * " ' "n at  a par t i ' l lar -s i te  or  qrose-

; : ; i ;J : - ; " " ' ; i ; " ; " i  t "  u . -p. ' t r ' " i "Jv in t lue 'ce l  bv sd 'h r :actors-zs t ide and

; f f i ' : ; ; " " ; ; . " ' . ' . i " .  ' ; - ; 'a  r ie3-1 s:cc i 's  re! '  id t  eec2r :a! ' i - '  i r :s ' i r lar

every study s i te-  Tney ve!e:

( l3d . rda  tedans)

<Anas ptaxYthtacosj
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sfr'ri.,rr . :ri S.,r:.j-:rj

l. rr l.i:i t.:...rr,,,.:::i rr1:

iCairtl):t p.ti..rA.E )
{C.1 . ! i , t1  i  i v . ;  n )
(ll;r!,.1-!;rJ:/ij -r .:..J !,ttari' a,.)
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a s imi la !  se t  o i  ra ics  fo r  t i13 i .  t t : i ' i e l ( r '  
_ Ine  r {1e5 teed i ' - ' ue  ioz ' :1

nathcnetica.r o:'es, bu. ic !r.dqc. tl,.a ri"luires ti1' tfii'er eoncer eS "o i'r

. r . t .  . l  . i : ,  o f  th .  env i lomen ia l  v . r l ' bL ; '  l i ke lv  to  a l foc t  'o i ! c  ;enav iour  dd

il'en t" aeter.ine hor' lhose v..!.'b1:s inter3'i rio inr_Luence bltC 'oslers 6t rhe

!arctcuLar aelodrone conce!n.d

3. TdE INILUtrNCE oF alDE ,\ND itllio oil ?ltl) ]ldlrr!:o-{tR

3.1 .fhe Influence of Tlde StN.g

The effect ot the r1dal cycla on ih3 distlibutlcr' 'r'i b€havlour o4 snoie birds

i s  r l o -  v  " n d . r s t o o d  b y  o l o l r h o l o g i s r s  H o " e v  r .  s  ' p r l s i n g l y  ' ' "  o f  t h o " '

' " . " . " " 1 i , ; ' i i i  u i *  " . " . - r  a  r i e  c r \ 1 1  a i r r !  . s  ' r s i . e ' r  d u r i n !  ( h P  t P n " : '
. " . " "V  " . t .  aware  o f  the  ioPor tance o f  th is  faccor '

the  t ide  d igh t  cause b l rds  to  nove on to  an  a i r f ie ld  lox  two leasons  l l r s t l v '

l y  " " . . ' r "g " .1 ' "  a ta i lab le  ln ta r t ida l  reedt l ' s  Ereas  'aur ins  b l !ds  t : . - ' : l : - : : ' "

t i l .  a i t f le ia  in  seatch  o f  food or  a  P lsea co  roosc '  ana secono lv '  bv  lnundat ins

shoreLtne  or  sa l tna tsh  roos ts ,  tbe teDy fo lc tng  b t tds  Eo movc onEo the  s t r f lo rd

L o  f i n d  a n  r l r - r n a r l v P  r o o s r  i n g  ' i l P  C o c s  C u < r r ' d  e L  a l  l ! / r '  t u r n a : s  
.

i s r i i . -  i i . - " * ; " ; .  o f  b l rds  n iv ing  r ron  the  shore  Eo an  a i r r re ld  Lo  iecd  u1 l r

u .  i i . r r " . * "a  by  the  ava i lab lL l tv  ; f  food  ln  comPar lson s l th  the  su foundrng

a!ea, and the nudbers ustng by thc degree of Percelvcd ltsk on rhe

a t r f l . l d  c o r p a r F d  t o  d l r e r n a i  i v e  s i l e s  n P a r b y

Tlre following figutes show exanples of how tlde state affects the way in trhlcn

lrack-heaaea"cufis and Laptings use BlackPool A1rlort and rhe aPP'oach ateas at

B .Ae O. l ton  fo !  bo th  f€ed ing  and loos t lng

F iss .  2 (a)  and 2(b ,  shov  daca fo r  S lack-headed Cu11s ar  Wa! 'on  There  was '

ii!.i ')i..i"".ii" ".i.""" in. "-t.* or both reedins and lestrns birds and !h!

s ta te  o f  the  t ide  The h iShest  nmbers  usuBL ly  occuted  a t .h tgh  t ide '  bu t  d

mosL davs  no  b i rds  d .e  p re ;enr  whatFver  'he  L Ide  cLarc  Th ls  suggesrs  Lhax

.c t re r  f i " to ts  ve te  combin ing  t i th  t lde  s ta te  to  cause b l lds  to  nove on to  e

.i"ay .t"". In thls case, ;he height reached bv che hlsh tlde was the c!irtc'1

fac to !  (see  3 .2  bero t )

! igs -  2 (c )  and 2(d)  shou the  da ta  fo r  816ck_headed cu l l s  a t  81ack?oot '  xere

;:-;.;;";"-;;"-:iis;tiy airtere"c rrom thar ar lralton rhe htshest ndbers oi

u r ra ' .  vere  p . " " "n t  i "  t le  r i s ing  t lde  buc  nu ibers  d4ended raP id ly  3s  soon d

ch€ r lde  be ;an  to  fa r r .  rhe  Pat te rn  oLscned suss€s ts  thdE 
!1 :9 :  

" : : : ^ " : l " t

d r s D I a . e d  f : o r  l n L e r . l d a l  f e e d ' n g  3 n d  r o o e t l n g  6 r e a 3  b v  t h e  r i s l n A  t l d e  s d  ! ' F

t n " n r e r u r n i n g L o t e e d o n t b e n . a . y e x p o s t s d n U d r ] a L s € s � � � � � � � � � � � � �
i"ii". o".ry"a.p.t"ure 6ftet ht8h pater *oura be favo{red !n order to nsxrbiso

the  t lne  eva t lab le  to  coL l -ec t  sha tever  food ls  1€ f t  bv  the  f6 i11ng t lde '  n re

i".. it* r". blrds fed on the sl!f1e1d thloughout the t1d61 cvcle lndtcst'd

th€ t  the  a I l f le1d  g lassrand vas  a  poore t  ieea ing  s l te  lo r  B lack-headed cu lLs

than the  in te r t lda l  a reas  nearbY.

F l E s .  l ( s )  t o  l ( d r  s h o u  c o r " . s P o n d l n a  ' l a t a  f o r  k l u ! n g s  A c  l n t c o n .  L h e t €  r ' r

; i l " ; ; i . ;  ' " ' .  u r .a .  . "  :e . i  r r  h ig l ,  L ide  bu . .  Lne t i ' nd  Ms Nch.u 'a td  r ' ! '

tha t  sh ;m fo r  l lack_headed Gu113.  l to le  r€sc ins  b i rds  le te  P tesenr  d t  h rg  t re

r h a n  e E  o t h " r  c i i e - .  T h p  s i c ' r " t : u o  - L  : ' r " k p o o l  a \ s  i i  ' i _ a r '  ' ' t n  '  ! e o r ^

le la t lonsh lP  be tween feed lne  b t td  nwbe ls  2nd c id€  tca te '  and s  tendency  ro r

Eore  les l Ins  b i lds  to  b€  p ieseD!  3c  h lgb  t_de Th '  d i i f s rencc  brE ccn  sPectes

" i - i r ' " - i " . : r i . "  l s  l rd lc ; t l ve  " f  tne  uavs  ln  vh tch  b l rd i  dake use o f  the . t {o

aYeas.  I iP? lngs  use  bo th  s t tes  as  pre fer red  feeClng  and res : ing  arcas '  u i th

i . r ; ;  J ; ; r "  i tesent  th roughout  the  t rda l  cvc te  th i l sc  B lock-headed Gu l ls  us

the  s i tes  as  seco.
o f  war ton ,  h igh  sF

l -2  The Ef f€c t  o I

The h€ igh t  o f  the
p a r c i . ! 1 a r 1 y  i n  € s
s n l t , n . r s h .  r r o b l
spr inS t idcs  inund
d isp lace  b i rds  on t

oD a  s tx ing  t ide  o
t ide  ind  gu t ls  nov
t l re  vegeta t ion  by
ecr .  ab lc  to  remai
The h igh  numbers  o
c lose ly  a round the
o! 'e r  9 ,8m in  he  igh
Blackpoo l  dur ing  t
d t r r i  n8  pe ! iods  o f

L , l r ings  nuhbots  u
d ( l ) )  0 i t h  l a r s e  n

f resent  on  Lhe h i8
rc ro  fo rc .d  o f f  to
L  i ( le  o .  I .p - ina  n l r

1h .  aEICLE ru le  se
g ! 1 1 s  u i l l  e a c e € d
BLa.k to .1  i  l  l  t rs t ra
I  i n , .  u n r i i  h i g h  t i

f . . r  i s  b e . w e e n  F e
of  thc  l r igh  t ide  i
seaso.  o f  year  and
' l h c  r u l e  s e c  i s  n o
. o r r . c r  o . 6 5 t  o f

t r . d i . t  i n A  u h e n  t h
L h e  s a D i a . n v i r o r u e
ra in l : rL1  and u ind
Bl .c l ipoo l  i s  a .  ex
.ccomp.ny inE ra in f
o r r o  L h e . i ! f i e l d .
b c i n 8  c o r l e c !  o n  6

T h e  i h f a c l  o f  t i d e
o f  hdb i ta t  sur rou i
t .asenc  and the  a l

l , l  The In f luence

As no ted  above,  chr
in f lueoce on  the  wr
separace the  e f fec l
s r t e s .  A  s t t o n S  o ,
roos t in8  a long an  (
becooe inhos t i tab l (
s t ren th  may,  hoeevr
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rhe  s i tes  as  secondary  feed i .g  and resr inS s i tes  a r  h igh  r ides ,  and in  rhe  case
of  l ia r ton ,  h igh  spr ins  r ides  onry  (see be loe) .

3.2 The Effect of the leighr of Lhe IItAh Tide

Thc he i8hc  o f  t i ro  h iAh r ide  can have a  pro lound e f f€cr  on  b l !< t  behav iour ,
par t i cuLar ly  i i  es tuar in .  a reas  ! i th  la igc .xDansas  o f  l . re r r tda l  mud and
sa l tn r rs i , .  r roL l .ms fo r  rh .  a l r f l . ld  b t rd  concro l l . r  can  dr lse  ahen h lah
sPr ing  c id .s  inundarc  rhe  roosr ing  or  f .ad i .8  a teas  c f  in te r r ida l  s !e . ias  a i_
d isp lace  b j rds  onro  secondary  h rb i racs  s ! .L .s  coas ta t  a t r f ie ld5 .

0n  a  spr ing  t ide  o f  .ver  9 -8m che sa l tnarsh  area  ar  L la r io r  ts  f looded 6r  h iah
r ide  and gu lLs  noved onro  ihe  a tca  l r  o rde !  co  fced  on  foo . i  i rems f lushed ou t  o f
rhe  vcgeta i ion  by  rhe  r i s inS warer .  As  Au11s a ! .  sb le  ro  a l iAhr  on  s . tc r ,  th .y

rena in  on  the  sa l rnarsh  to  resr  even ohe.  i t  was  fu11y  f looded.
lh .  \ i8h  nu .bers  o f  bo th  fc .d ing  and les t i .g  b i rds  we le ,  rhere fore  concent ra red
croser l  a round rhc  r ine  o f  h igh  r ide  ( r igs .  2 (a)  and 2(b) ,  bar  on ly  on  r ides  o f

^ 1 . r o . 8 r  
j n . j g h  . r r o .  / , J , ,  I h " r c  u e .  n o . ; , ; 1 . 1  - r r . . r  , .  n o a r b v

br ickpoot  du . i .g  r t ,e  d r )  i , l rhoug lL  i  c tea t  . f fec r  vas  Iound ro  occur  a t  n ig lL r
d l r rng  re r iods  o f  s r ro r rg  anshote  u in . i s ,  see  secr ion  3 .3 ) .

' _ 1  " "  , ,  .  '  , n  t r  i r .  : ' -  L  j , t . .  r r  . .  , . o . .  . f i . .
r l b ) r  v j F n  l : r A .  r L ! m b c r L  l f F < e n c  D n  h r i h  r i d e s  o f  9 , 5 n  i r  5 . i g h r ,  b u r  i e r r  b i r . i s
prprpn :  on  Ln .  t  jgh .q .  ! t r : rd  i r  j r ,  . , \ ,n  . i .  sa i t r . . -sh  ! rs  f1oo. ie . i  an . l  t_a ! , i , , rs
, d r c  t u L . e d  o l i  r o  r o o s r  t u r L h e r  i ! t a n d ,  N o  e f f e . r  o f  | : i r e  h " i g b r  o f  r h e  l t i g t t
r ide  on  L .p r inA nuhbera  uas  Je tec ted  ar  B la .k loo t_

T i re  tsEAcLE r { le  s . rs  x l ' i , :h  besr  p r .d i . r  wLren thc  io raL  , t rLn ie r  o f  B lack-headc. r
q rL ls  ' i l l  excced 50  ar  r , ra r ton  and 'h . .  ro t :1  6 t r i I  nurnb . r rs  o i l t  e i , c .ad  2OO r .
BLa.kpoo l  iL lus t r . rc  rh is  p . in r .  Thc  bes t  ! red ic r ive  ru le  a r  L ra ! ion  i j  thar  rh . .
rLmP unr i l  h ieh  L id .  j s  less  .h rn  rh .  r i iu  : , in .e  suar j j se  . !  !h .c  t ! c  L in .  o f

i : " : , ' " . f " : * " .  Februa.y : rd  sepre i ib l i .  rh !  \econd b .s r  r l ie  i s  r l ra r  rh .  r rc rEJr i
0 i  t t E  h i g h  r i d e  ! .  g r e a l e r  | h a .  8 . 7 n .  T h N s  . j , n .  o f  d a r .  t i n e  r o  b i B h  r i d c ,

: i " . " " . " i  , " " ,  i n L  h c r . t  ,  o f  L i 4 r .  . i d .  , x .  . 1 1  p f c d i . r . r s  u t  t , i g i ,  g , i t  , * u , , U n . " .

- -  
- " '  "  

-  , , ,  v  o . J  . , , d : , . o ,  . ' .  L o -  r . .  r - i . , f
.0 r rec t  o .65 !  o i  oc .as io rs  { t r€ r  .one o f  Lh .  rL r l . s  a r :a  t r re .  T ie  !u t .  s . r
Pred lc r in8  'hen i l te  ioL . i  nkSer  o t  a l t  au |s  , i1L  cx . .e . r  20C nr  B t . .kpdo1 sho(s

: , . "  1 ' "  
-  '  :  j " '  :  p  i r ' ' '

r r , t , l  n d c , : - r . , r - .  , ,  .  
o  n  )  .  .  i  B  |  ,  i  

.  
:  ̂  .  |  | .  |  .  t . . F o r . .  i -

: L J ! r p o o L  i s  i n  p " p o \ e c  . o r s . r 1  . 1 L i  i r  i s  n o c  s u i p r l s i n S  r h a c  s r r o n g  ! i l d s  a n d
accorpanr i i rs  ra in fa l l  ! iL t  .onb ine  , i i :h  l ida t  c f fe<13 ro  caus .  b i rds  ro  nove
o n r o  d E  s i r l k l d .  A s  a r  ! i r i o n .  i h .  ) : u l e  s e r  r s  a  . c t a t i v e l y  p o o r  p r e t t i c r o -
oer lg  cor rec t  on  601 o f  occas io ts

1 1 " , , 1 t . . ,  
" ,  r i r F  h e i 4 i , i  r  , . . r , s  E h c , . t o , €  i .  b e  h . . v i r . y  d e p . n d . n r  . n  r h e  k j n d

: :  l D L . l - . r I , 0 , d  
, . . . . .  n  .  ^ r . . 6 . r .  . . . .  b . J d  s ' , ( . : , :

i rekn i  4d .he  a l teh . r i ve  fee l t i ig  , r . t  ! . . sL i . l !  s t r res  . l va lLa i r ] . :  ioca l i y  i r  t r i l hspr rnA r ides .

1.3 Tte Influcnce of ti..t strengrh and Dirccrion

i : . i : : : !  
$ - " . ,  rhc  s r rcngrh  o f  r re  p i .d  n i6hc  be  exrecre . r  to  have a  s isnr f j canr

t . r ruence on  the  ray  rhar  coasr . l  b r lds  behave.  1 t  i s  d i f f l .u l r ,  nowev. r  t .
s { "  r ' "  t h e  . r f " -  o t  v i n d  r ' r p n e f h  f , o 0 ,  r h i .  o f  u i n d  l r i r a .  I o n  r r  c o a s L - . Is r ( c \ .  A  . c r o l g  o n s l o - d  L i r , J  q .  t  : n . . . . . r  L i n d  " h j t L  f o r  b l r d <  f e c d i n a  o r

i : : : : l ^g : ' " ^g  
an_exposed shoter ine ,  i< r  nay  cause feed lnE or  roosr ins  ; i res  toDecdme inhosp i rabL€ d je  r .  inc leased vave acr ion .  An o f fshore  , i .d  o i  s i , i l o .s t ren$ nay ,  ho 'ever  \ave  fa r  less  inpacr  o .  b i rds  occupy lng  l t rac  i s  a

i  u t l t

h lg  t ide

y for
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coiDaratively sheltered shore Such a shelteled area ray lndeed be attractive '

""  [ i ' i "  ai . i , r .""a r lom orher nore 'xPnscd srtes

consi.erins the sisniflcance *t::::"1.""i::::";:"::il:,::[i] ::""i::.:::::'-
as a  n !€ i t i c to r  o f  b l rd  nu f rbe ls '  Enete  l roveq ' :  : : , " : : : i - ; ; - :1 " , - r . . ' "  Q ina
i i"..'"r,i", ":* speFd o, direcLion "fi"::.:i::::i":';1.":l:' i l lfii:""""i;:
< D e e d  i L s e r r  - a r e l v  j n r L u " n c " d  b r r d  n s b 6 r s  " i : " " " 1 r -  

" i : : ' . : ^ : '  , i r " .  : r . r  " n aiilii.i'.i i,'""0.r'..9.q 9y,r" :::.1:i,::i"::.1il-"*":l:':?'",i,llL!i: ili.""
5 ( b , ) .  A E  L r a f l o n .  u i n d . d i r e c  ' : :  ' l : l i ; : . . " ;  

i i i e ; .  o r " ,  r o  6 ( ; ) , .  M o r e  b r r d s
P l o v . r  d n d  s t a r l j n s  r e e d i n s  o n  L h '  " : i ; ; ; ; . . ; :  

s . " u r ,  u . " .  i p . .  o n < h o , e  r h a n
{e re  p lesenc  when the  v lnd  tas  t iom N(

rh" BEACLE fure sers that predrcl rh"l": i3::":, l f l : ; : : .": , ' ; i : :1":":; : : ; l ' [ :
5OO or  IOOO boEh conca in  ru les  uh lcn

# ; iJ ; ; , ; . ;  i . "  " : ,F-r N. lh ' : :s:o:ni . : : l l i ; ' : i : "" : , : : : " : ; ' : i : " : : ' : : ' : .
n . m b e ' s  o f  b i ' d  

- h e  r u 1 ' ' ' ' s

; : " ; : : i " ; ;  :  ;  " . k .he rdcJ  c - r  I  r -u r r ' ,  
r sJd l  

: : 1 " : i :  : l ' , i : . ; i : u , { i nd  
spcec

; v e r  2 5  k t s  t o  b e  3  P r e d i ' t o r  o L  n t S n

3-4  CorP lex  l . t€ rac t ions  o f  Fac tors

so far in chis analvsis each "*' l :"T;:: ' :":::::: lr,:: i :.::::"+":"::;"i:"
l L  i s  o D v i o r s  h o F v " r  h J

; ; , .  ;  ' i "  " , ' , . " .  ' , i  ,  . - . " : : ;1, :1"" ; t ' : :1" ; : : i ' : : l : : " ; "
u i r i  r n p v : r . b r y  v  v f o  o n "  ' ' I 1 ' : ' '  :  

" . ' " l i : : , ^ - : : ; : "  
- , " " n " . . , i r '  " " . . " a

o , . . , r '  e  r l . ' 3 c A  L F  u l "  "  u n  "  r r F d r  I  L h P  I a P ! ! n t  n u m b c r s  H  L  e v ' '

O O  d .  B i l . l , p o o l  . r . d  E - r r o n  ' F . o  1 i r F  v

Ihc Rule sct for 81ackpool is:

Ru le  L  U ind  r l i tec t ion  is  be tseen.sou 'h  lasc  a 'd  No iLh  ( ie  onsho ie)  '  { i i t i

. o " n a  l . . " t t  1 2  k : s  a n d  i t  i s  n o '  J a n u a r v  o r  r e b r u a r y -

Ru lc  2  Thc  h . igh t  o f  the  h igh  t ide  is  less  than B 8m-

- | h i s l u l e s e t c o r r e c t l y i d c D L i t i o s l ' : o f . a 3 . 5 o i ] - a ' J ! r i n S l u n b c : 5 e 3 c e e d u .

500 ahen to th  ru l€s  ' re  ' ru ' '

' n re  Ru lc  S . t  fo r  uar ton  is :

R l le  1  l i i nd  sPeed is  ow ' r  M ' ts  and the  t j  e  o f  yenr  j s  bc id 'en  Septen ' re !

' - t  l  '  I

Ru le  ?  ro ta l  dav  length  is  less  than 10  hours '

Ru le  3  He lg l r t  o f  che  h lgh  t lde  ls  nore  tha t  7 -4n '

Ru le  4  The w ind  is  be tween East  and south-Easc '

r h e r u L e s e t l s l o 0 $ c o l r e c t i n l r e d l c t i n g L a P { i n g n u n b e r s o f S r e a t e r t h a n 5 0 0
rh€n all foui rules ate true

Pa i r  o f  the  reason tha t  s ta t i s t i ca t  mode ls  bas€t t  on  da ta  co l lec ted  over_a r0 rg

, i m e  p e ! l o d . r e  r e l a L l v e r v  p " "  p ' " a i ' i " i '  o r  b i r d  n s b € r s  t s  L l B t  s l n u l r a * d s

.c .u rance or  eRt*m.s  o r  ' " " " " '  " : ; ; ; ' ' ; ' - : ' i p " * ' i " ' r v  raEe and Lhe-e f i i ( '

nay  be  s {anped bv  the  res t  ' '  tn " - " " i " - i "  Th ;  ra re  s l tuacrons  uhen ex t re res
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4. CONCLUSION A]ID I
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llsu.e 3, Scarlelplots sho{lng tde nubers of feeding and le€tlng !€Pvtngs

; ; " " ; . ; . - ; .  i r . .  i . iL . ' . t  u . ' .a i t '  t r .e  sesE"rn seProa'h Lo BAe. t ' rar td (a) ,and.rD

: ; i ; ; - ; ;  " l i r i " i a  g ' . . " r , " a  s t  B r d c r ' p o o l  A r r P o r c  ( c )  a n d  ( d )  I n  r e r a r l o n  i o

.r.. .*" * hiSh cld;. Each data loinl shows ;he cotal recotded fo! an hourlv

count .  A ser tes ot  such couots qero made before and af te!  h lgh t ldc at

a lprox lmately  ueekly i . te tvr ls  ior  a vear '

(a) numbers resting
on Warton saltmarsh

(b) numbers ieeding

on Warton saltmarsh

i€) t6) l.) (r, 0 ,
Hours  l rom hgh ldo

(d) numbers feeding

on Blackpool grass

Fi8 l re  4 .  sca t te l
and l-apvri.gs (b) I
wa! ton  ln  re la t lo l
nean da i l y  numbe!
counts aere nade I

(a) Black-headed

(6) (6) (.) O 0 2
Hours lrom hgh lLde

(c) numbers resting

on Blackpool grass
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ligure 4. scatterplots showi.g the nubels of feedtn8 Black-he.ded guils (a)
and lnpvings (b) plesent on the saLtnarsh beneath the vestern apploach to SAe
lorton ln relatlon to the hel8ht of the hlgh tide. Each data point shoos the
n€an da i l y  n@be!  p lesent  ca lcu la ted  f ron  hour ly  counts .  A  ser ies  o f  such

hade be fo le  and a f te !  h lSh t ide  ac  apPlox ina te ly  veek ly  io te rya ls

(a) Black-headed gulls (b)Lapwings
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FlEure 5. sc.tt€rPlors of Ehe nmbels of Black-h€eded Aulls r33ttn8. (') 4

?.iii"r-iul-ii "t'- glas61end st 8r6ckPoo1 AlrPort ln r€ratlon to estrmts<r

;;1" ;;;. ".i"*ir,"" th€ nub€ls ;ecolded on hourlv counts conducced o

6;d sfter hlsh tlde et ueeklv lntervals for a yoa!'

6 .  HletoE
E;rltngs r€coral9

hlgh ttde Psi

(a) Resting (b) Feeding
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