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st luARr

Scanninq electron microscopy pictures (cal led feathef,pr inr6) of
lne teather aut iace, of 55 charadri i forn species belonging ro 3I
genera and 13 famil ies, wer:e srudied to shed sone l ighr on thetr
qrvelsi ty and on their  ident i f icat lol  va1ue. We statted our
descl iPt ions with the di f ferent aspects of the obwerse rachls
3rrface (si te Ix).  I tar:ked di f ferences in the feathalpr int  for i rulaa
of nearly aII  species could be obserwed except in th;  Three-banded
Plover Chs-radrius tr icol lar is (r .  Chaladri j i tae) and rhe Redshank
rr lhga totanus (F. scolopactdae).  An idendtf icatton key ts
presented. Sixtee;r ansexif;rrn sp6cies were examined sinil_aily.
Cl€6r-cut differe[ces trexe noticed between ducks, gee6e and swans.

Xeyrcrds: featherprlnrs, SEM, Charadriif onnes, Anserlformes
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INTRODUCTION

Birds have been recogntzed as a potent ial  hazard to 6afe operat ion
of aixcraft  s ince the lncept ion of the f l rst  aexoPlane aelvice
(ICAO 1978).  O' le of the f l rst  steps in reducing this r isk ts
establ ishing which species aie most l ikel .y to cause an accident.
only when a detailed insight regarding the species most frequent-Iy
invotved in btrd str lkes has been obtained, the most adequate
pr:ewentive rneasur:es nay be taken.

Apart fron preliminary biochemical studies of blood and Ilesh
renains (De Bont et a-1. 1985),  at tent ion has been focused on the
ident i f icat ion of feathers and feather fragments (Brom 1980, 1986,
1991).  The reason fox this is that nearly always feather renains
aie present in the bird rernains. Up t i f l  recent ly none of the
norphological nethods used in feather research iras comPletely
satisfactory. So I developed a nevr method. Studyinq the drai"'nings
on the rachis, rami and rachidial barbulea of the feathers by
means of a scanning electron microscope very pronislttg xesultg
wer.e oblained (Perrenans 1990).  The nethod has been succ€a8ful ly
used for the ident i f icat ion of the bi lds - invofved ln a ser ies of

In this paper the submicroscopic character ist ics,  at  a scanning
electron nicioscope fevel,  of  65 cha' iadi i l fornes and of l5
Anseri forrnes are descr: ibed. Marked di ferences in featherpr int
fornulae were not iced. A key is presented for th€ charadri i fotn
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I  studied 65 charadri i fo in species belong-ing to 31
famil ies and 16 anseri forrn species belonging !o 12
fanity.
The fol lowing Char:adr: i i f  omes weie exanined:
. Jacan ldae:  A f r l cEo J6cana Ac toph i lo rn is  r f r j car .  (cne1 in ,

genera and 13
genera and I

1?89)  i  l l a t t led
Jacana rac ,na  jd .an8 (L lnn5eus.  1766) ,
.Ros t .a tu l idae :  Pa in ted  Sn ipe  &os t .s tu la  benqht lens lB  (L innaeus,  1758) l
.EaeEtopodldaer Afrlcan Black oystercatche! Eaenatopus no?lln! Ao^apitte,
1356r  oy6 terca tche!  Eamtopus o .c re legus  L lnnaeu6,  1756 i
.  Recurv i .os  t l idae  :  B lack- r lnged St l l t  I ' j tuDtopds  h lnantopus  (L innaeu6,  1758) i
.Surh in idae:  spot ted  Th lck-Knee Barh inus  capens is  (L lch tens t€1n,  1823) i  seneSal
Tb ick-Knee aur l lnus  senegq lens iE  (sva lnson,  1337) ;  water  Th lck- (nee ,u !n l r !s
ve .n tcu la tDa (Cab6n1s,  IS68) ;  S tone Cur le r  lu r l r l rus  oed ic rerus  (L innae!3 ,
1 7 5 3 ) ;
.c la .€o l idae:  Egtp t lan  P lover  Phv idnus  aegtp t jcas  (L lnnaeus.  1758) ;  co lLared
Pre thco le  6 la reo l€  p ra t inco l t  (L tmaeus,  1766)  i  B lack-v inSed Pra t t  o re
clEreola nordfunnf Flscher, la42i leminck's Cou.ser Cutsorius tetnhckll
S ta inson,  1622 i  Crer  l la t inco le  e la teo ls  c i re rea  Fraser ,  1843;  Rock  ?ra t lnco le
Gla teo la  nd .ha l l s  c ray ,  1a49 i
.Charadr l idae .  Lapwlng yan€ l lus  vare j - lus  (L lnnaeus,  1758) i  th ree-banded P love !
charadr ius  t r l co l lq r ie  v i€ i1 lo r ,  1618 i  {h i te - f lon ted  P lo le r  charadr lu t
ndrg ina tus  v ie i l1o t ,  1818;  Cssp isn  P lover  Charadr ius  as la t i cus  ls lLas ,  l77 l i
Crey  P lover  P luv i t l i s  squatEra ld  (L inna€us,  17s3) r  Les6er  B lack-w lnged hpdng
VaueTlus  lugubr ls  (Lesson.  1326) ;  c romed lapwing  t /Ere l lus  .o rora tae  (Boddaef t ,
1783) i  Spur -v inged La l r ing  y r re l . /u i  sp j rosuE (L innaeus,  1758) ;  A f r i c6 t r  t r . tL led
Lapr lng  r , ,e l ld5  senega l lu r  (L in laeus ,  1766) i  Brom-ches ted  Lap{ ing  van. r iu ,
superc i l ios rs  (Re lchenow,  i886) ;  Long- toed Lape ing  Tsre l lus  c tass l ros t r l t
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(HdrLldub.  1855);  Ringed p lover  Chara. t r !uc h let tcu la L lnnseus,  1756i  L l t r tet inged.  PIove!  cha.a. r . ius dubjus s(opot i .  1706;  Ki t t l l tz ts  pt i " . "  c i r r i i r t " "p€.r rd,e remrnck,  ra23;  Forbes p lover  Ct . . rd! . {us forDesl  (Shel Iey,  l853)  leotden Plover  p luv id l !s  apr lcar ia (LInnaeu6,  r75s)r
Jcolopacldse:  Black- ta l led Codsi t  , jnosa l l rosa (L lnnaeus,  1,758) i  $oodcockt .o lopdx tust icotd L lnnaeus,  175a,  sn ipe 6al l j raSo eet t tndeo (L!^nae s,  :a : .ss) l
y" f l -_ : : r9t t " " .  r r tnaa sLaenat ! r tE (Bechstetn,  1803) i  creenshelk , i r ,8 ,DtDr1.r j ,  (Gunnerusi  1767);  Redehaok r r tDgs totanis  (L lnnaeu6,  175a):  nr jDbie l
lw_ntu,s Phd.eopw.(L innaeus,  rTss) :  crear  snlpe c, ]U, !ao , .ar"  t r , " t i , * ,  i iaz l ,
j l l l : : : l :  i : :1 : . j ' -  r .Dre.p les (L lnnaeus,  1758)r  Ruf f  phl lobachus puEaaxLLrDnaeus,  r753) ;  cur lew sandotDer cal t . t ! !E terruginer  (ponLopptdan,  i7 ;3) ;
l*: l :  y". cat- ldr.!s ninuta (Ler,1er, 1612); s.na", ir,s c;ra,iJ.Ja, ipi ir"",
;:::l: -"-""T"1 s6ndpiper rctr'r.rs hyporeuco, Llnnaeus, r7s8; creen sandprp€r"nrga ocntopus Lrnnaeus,  r758:  Uood saDdplpe!  !  nga gtdrcoLa L lnnaeue.  i75s;Dunl ln  C, l jdr je  ! Ip l r !  (Ltnnseus,  1758J.
.s tcrcorar l ldaer  crear  Skue Stercorar !us 6tu,  A!unntch,  1764;.k lde!  Etack-haded culu l rus r ld lbur . lu ,  r , r . " " "o" ,  r rOi ,  c ley_heeded cut tdtus ct r rocephalu '  v tet l lor ,  1818i  Kelp curua.o6 a_i" i i "nu"  Lr . r , i " i " . i i . ,
19?!r  c"^""  cu l l  t l rus carus l innaeus,  17s6i  Kl r t l ,ake R!s6.  t r j . t .c t r t ,(L lma.us,  tTsB): .serr tng cul l  l r rus . ,aenE.t !6 ponropptdan,  r r63i. r .eh1dae: ,  sdndqtch Tern Srerna sEndetcensj ,  Latban:-  t rOTr Comon ,6rn Ster , ,

r758 | irhlLe-winr..t Bt6ck tern Chli.lonisE tercopt6rus( l e d i l r c k ,  1 3 t 5 ) ;  s w l f r  I F r n  s r e . n ,  o J , g i i  l , t " t r . n u t . r n ,  r e z r ;
l lTT!* ' : ,  

Af r rcan sktMer Ernchop|  t tavt roEt i t  v . te t r lo t ,  rar6;. . rc$.e:  Ra20rbi l t  Atca tordd L lnna€u. ,  17sa;  puf f1t r  .Fratercul .  . .c t_ ic ,lL lnn! .u! ,  1758)r  cu i t lenoE Ur l .  a . l r .  ( lontoppldrn,  1763)r  Lt t r f ;  AJ ; l I6r r i e  ( L l n n s e u s .  t 7 5 a ) .
ne fo l to$ing , |nser i lormes were exanrned,

;Ti:t_u.i-::, _-"!"tgy:* ?aclo.na tadorna (Llnnleus, rTss), u.ndllitr arx(LrnnaFus.  r75a\ .  u toeon Aras penelope Lrnn. .u. ,  1r5s,c.dnl l  e .  sr repe.r ,  Lrnn.eus,  r7 js ,  v ; r lard A,  p I  a iyrhyn; ; " " - ; ; ; ; ; ; ; ,  i ; r r .r r . t lu  A-acuta L innaeus,  r7s8,  shoverer  n.  c lpeai"  i i l " ; " ; " .  
- i ; ; : - ; " ; ; . .d

l ] : . lya ̂ f :{ jna (Lrnn6eus, r758). comon scotei-ryelaartt" ,r! i .-  I  ir i i i""",
: f f i ;  , , ,"""t9:?:I:  ^..  _"*epha ta ._ctansuta (Lrnnaeus, r75s), 

-s6ee 
rere,us

; ; : . . : : " , : . � " " "*" .  r /53) ,  rh l te_backed Duck ?ra lassornis  leucoaoLus
vtck ()x).ura naccoa (Eyaon, tBjA), Sourhern pochard lvetraaqrhtophthatna (ured, rs32), Mute sw". cyqnus otir ic;; i i ; ,-  i ; , .uRtleg Coose / l lnser anser (Ltnndeus, I75s),

ln. intraspecif ic sLudy esrabl ished that rhere are on.ty very sl iqnLin rhe ?eatherpri,t" oi r".-tr*,-.--; j;1;;i i" '- i;".qrrrer€nl parL6 of the body ( perrenans 1990, p"rr" . j r r ,  " l - ." .1.  
- in

Pless).  rherefore onty th6 , i inr"  prrrnary was used in this sEl43!udv.

i l ln€ s l t .es of  a feather  I  per ie

i:::.i*11 :l; ;""'";:;_=;.J;.=i' :1?'1"..",,39' .if .,.in,i:"""il" ":i:
. * r  r . r L E  r j ,  r n e  s a n e  s u r f a . F  

- b e t t d e e n  l h e  r a m i  ( s i t e  2 ) ,  t h e
I:I:In'!I (sire i) and rhe distal (slre rv) surfac; or a,,ram",
-lY,.t l"- ba,rbures, the reverse iurrace 

'or 
$,. 

-1u-"" -or--ir,.
l .cn id ia l  barbules (s i re V) ,  the obveiso_. latera l  sur face of  the
:i:lji ?::::.i,,:l: i-arnj lsrie_ s1, t}re prJxrmai-i"-rt"-"-r:JJ"-a ir,.vrrr)  surtace ot a ramua above the barbul€; and thaoDv€rse surface of rhe rachis {sire rx).  F"r.  d"; ; ; l ; i ; ; "- ; ;  ; ""€rcountered reatu'es see perremans 1r i ib l  ana ;" ; ; ; i l : ' ; ; ' , ; :  i ,^pr€3s1.
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RESIJLTS

First  the results of the Charaalr l i f  o).mes vTif l  be treated l  bawe
f o u n d  t o u r  d i f l e r e n t  f e a t u r e s  ( d e e p  p i t s  ( D P )  '  v e r y  s m a l l  p i t s
r v s P l .  r e l a t i v e l v  s n o o t h  { R S )  a n d  h o n e v  c o m b  s L r u c t u r e  ( H C ) )  o n
s i L e ' i X .  c e l l  b o u n d a r i e s  a r e  o f  L v p e  I  ( f i n e '  d e e p  l a v i n q  r r n e s )
" i  lvp" e lno cel l  boundari ies vis jbre1. rhe ce] l  surface is f lat

in al l  the exanined species.

Two featutes are l i tn i ted to one sPecies! a telat ivelv smooth (RS)
obverse rachis surface is found tn the sported Thick-Knee Burnl"s
; ;p; ; ;1" ;"J a honey comb (Ec) structurA is found in the Afr ican
Skimex Ryncnops tlavirostris.

Ther:e are very snat l  pi ts (VSP) at s l te Ix in 1,9 species'- .Six of
i i i " ."  .p".1";  sho$7 ; I l  iounaaries of tvpe 6 (rabte -r) '  a l l
s D e c i e s  a r e  r e c o o n i z a b l e  b v  d i t f e r e n c e s  a t  o L h e r  s i t e s  E l e v e n  o f
r lese species sf iow cel l  boundaries o.I  type 1 (Table 2) '  ' rhe

; ; ; ; i " "  
' ; ; ;  

r e c o o n i z a b r e  b v  d i l f e r e n c e s  a t  o t h e r  6 i t e s  ( r a b r e  2 ) '
i i "  1"" .p". i ""  (Afr ican iaca^a ActoPhi lornis afEicana .and swif t
Tern Ster;d l,ergi:; whose type of cefl boundarv at alte Ix i5
""i""." aitt". "i "irr r'"^ a1i the species of rable 1 ae fron a]L
the species of Table 2.

The ieinaining species (n = 44) possess deep Pits (DP) at s i te rx '
; ; ;  ; i  ah;; ; - .p: . ies sr iow ceri  b 'ounaaries of 

- tvpe 
5- lrabre.3) '  AII

forrnulae of raire : are differ€nt. The renaining 34 sPecias sholr
cel l  boundaries of type I  ( I 'ab-Ie 4).  AII  the featherp-r int  fotnulae
of Table 4 are di f ferent etcept t iose of the Thlee-banded Plover
Cnaradrius xt  ieol lar is,  the long-toed Lapwing vanet lus
crassirostr is (bolh chaxadri idae) and the Redshank- Tt inga totanus
rsco.tooacidae). '  The formula from Lhe Long-toed t 'apwing di frers
irorn rhe r-so 6thers in the Lvpe of cel l  boundarv.

In the Anseri lornes al I  ducks (n=I4) 6how a f lnelv- f ra-ved--surface
w i t h  c e ] ]  b o u n d a r i e s  o f  t y p e  5  ( F i g .  I a ,  b )  o n  s i t e  I r  I I ,  I I r r
Iv,  vI  and vII ,  lhe Gr:eylag Goose and the Mute Swan show a
conpletely di f ierent pi ; tuie.  In the two fa6t sPecies
niclopapi i rae are encouir tered on the rever$e suxface of the
rachi; . -  The goose and the swan di f fer f rom each other in the
concentrat ion oi  these nrcropapi l fae and in the type of cel t
b o u n d a r y  { F i g  l c ,  d ) ,

DISCUSSION

I wanled to shed sone l ight on the diwers- i ty of featherpi ints in
the Charadri  i fornes and on their  value as ident i f icat ion clues'
The featherpr int  fornulae of aI I  eRatnined sPecies (n=65), .wi ih the
except. ion ; f  those of the Three-banded Plover Chdtadrtus
ft ic; l lar is (r .  Charadri idae) and the Redshank Tt inqa totanus lE'
scolopacidaei showed narked di f fer:ences.

r h i s  n e t h o d  t o g e t h e r  w i t h  t h e  n e t h o d  o f  B r o m  ( 1 9 8 0 ' . 1 9 8 5 ,  1 9 9 1 )
; i i ; ' ;  l r ' .  i , " . t  poss. ibir i t ies i ' ,hen int ;r :ested in btd
ident i f icat ion stal t ing frorn feathers or feather:  renains- The

norphological  studies of other author:s (Gladstone 1918, Auber and

eppieyar;  195r,  Auber 1955, Ig51 ,  Auber '  and Mason 1955, Rutschke
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1 9 6 0 ,  1 9 6 6 ,  D a y  I 9 6 6 ,  D y c k  I 9 7 1 ,  1 9 7 3 ,  1 9 9 0 ,  S w a t e s  1 9 7 0 ,  L y s t e r
1985, Hoiton 1990) are too frag]nerl tary to be val id foi  an
ident i f icat ion. when ident i fy ing bi ld renains fron str ikea i t  13
inpossible to use bioshenical  nethods (such as electrophores i  3 :
oue]let and van zylt de Jong 1990) because one never kno\ds \thich
changes your proteins hawe gone through, Also the analysis of
kerat in is unrel iable because the lelat lve anounts of anino acids
vary arnong the cafamus, barbs, and the cortex and th€ nedulla of
rhe rachis (Haxrap and woods 1954, 1957),

lhtil recenr:ly no Iarge diffelences in feather structure betr"reen
ducks, geese and swan8 (Anattdae, An6eri formes) could be detected
(chandler I915, Bron 1980r I io i ton 1990).  The nurnber of terninal
barbule nodes in downy baibules of Anatidae nay vary considerably
( l  to 10) according to Chandler i  (1915),  This,  however,  is of  no
diagnost ic wafue since large di f ferences may be found, for this
chaiacter,  bet! . reen feathers of the sane bird (Brom 1980).  AIso,
Bron (1980) did not f ind siqni f icant di f ferences in the length of
the downy barbules of warious species of Anat idae. when neasuring
the palt of the downy baxbules that show heart-shaped nodes he
fotnd a dl f ference, but not st . ict ly del imi lated, between ducks?
geese and swans. The genus TaCoxna showed length€ intelmediate
betkeen ducks and geese. Horton {1990) could sepaxate ducks fronr
ge€6e and swans usinq three rneasruements {base length Bn, node
*idth Nl i  and internode lenqth INL) on basal dofny barbules of
basal barbs taken fr :on b.east fearhers of a number: of  anseri folm
species. A furthex separat ion was less successfut.

In the preliminary SElt study, on the suiface structules
Anatidae, Anseri formes, clear-cur di f feienceB between
(n=14)? a goose {n=1) and a swan (n=1) were discovered.

of the

IDENTIrICATION KEY

The key wiI I  only permit  ident i f icat ion of the 65 examined
charadri i forrn species. I t  is strongly recontnended to conpale the
oDtained observat ions wi!h a refelence t ibrary (exist ing at the
]( � l l . leuvenJ. The key can only be adopted for ldent i f icatton of
leather renains when rachis parts are present.

l .

7 ,

l .

S j L e  I X  r e l a t i v e l y  s m o o l h . . . . . . . . . . . . . . S p o t r e d  T h i c k - K n e e
S j t e  l x  h o n e y  c o n i  s r r u c t u r e . . . . . . . . . . . A f r i c a n  S k i n m e r
S l t e  I X  v e r y  s r n a 1 1  p i t s . . . . . . .  . . , . . . . , , 2
S l t e  I x  d e e p  p i t s . . . . . . . . . . . . . . . . . . . . . . 1 0
V S P  w i t h  c e l ]  b o u n d a r i e s  o f  t v D e  5 . . . . , 3
v s r  w i t h  c e l l  b o u n d a r i e s  o f  r i i e  r . , , . , 5
S i l e  I  v e r y  r o u q h l y  f r a y e d , . . . . . . . . . . . . O y s t e r c a r c n e r
site I finely frayed . . , . . . . . . . . . . . . . . . . Tenuninck, s Cou!:€er
S j t e  I  m i c r o p a p i l l a e  o f  d e n s i ! y  b , . . . . , S t o n e  C u r l e w
S i t e  I  m i c r o p a p i l l a e  o f  d € n s i t y  d . . . . . . C o l I a E e d  p r a t t n c o l e
S i t e  I  n i c r o p a p i l l a e  o f  d e n s i L y  f . . , . . , 4
S i t €  I I  f i n e l y  f r a y e d . . . . . . . . . . . . . . . . . . E g l . p t i a n  p l o v e r
s l t e  I I  v 6 r y  r o u q h l y  f r a y e d . . . . . . . . . . . , c o l d e n  p l o v e r

203



7 .

9 .

1 0 .

r 1 .

Sit 'e I  very roughly frayed in the
or"""tr"e o_f a few lnicroaapi l lae. .  .  .  .  .  . .Ki t t iwake' s i t "  

r  . " t y  r o u q h l y  f r a i e d . . . . .  '  - . . . . .  - s e r t t n g  G u I l
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TABLE 3. Feather
cef l  boundartes
c, RF+M=roughly
sl.mbols see TabI,

T A a L !  2 ,  F e a t h e r p r i n L  f o r m u l a e  ' f

snal  I  Di  Ls and cel  I  boLrndar j 'es
f r a y e d  

- i n  
l h e  P r e s e n c e  o f  a  t e w

T a b ] e  t .

birds where site IX has very
of tvoe I t  vRF+M=verY rougnrY
nicr6;aDit Iae; for synbols see

r t a "  I  I I  I I I  I V  v  V I  V I I  V I I I

Oy6tercatcnel
HaenaXoPuB osXfatequs

Stone Cur.lew
Burhinus oedicrenus

Co]lared Pratincole d VRF !'RF RF FF Rf rF Ff

clareola Prat incola

Tenuninck's Courser
Cursorius ten'rninckii

Egyptian Plover
Pluv ianus aeqYPxlcns

Golden Plover f vRF VRF VRF Fr lrRF \''Rr VRF

Pluvia] is  aP car ta

Herr ing cul l
Larus arqentatu

Kit t iwake
Rissa t r idacty l

Sxeaa hirundo

Razoib i l l

s i te

wat t fed Jacana
racana jacana

Black-winged Prr
Glareo)a nordna)

arom-chested L:
vanef-1us superc-

Lapwing
Vane-L.1us vane_l11

Green Sandpiper
Ttinga ochropus

Great Snipe
Gd.Ilinago nedia

DunIin
Ca.lidtis alpina

Comnon sandpiper
Actitis hypoleuc

Sco]opax rustico

Corbnon cul]

S i t E  I  I I  I I I  I V  V  V I  V I I  V I I I

Senegal Thick-Knee
Eurhinus serega-Lens as

creenshank FF !'RF FF RF FF vltF I'F Fr

TEinga nebu.larja

w h i n b r e l b b b b r a d V R r v R r
Njnenius PhaeoPus

Snipe
cal l inaga ga. l l inago

Ruff  Fr  RF RF FF rF RF FF FF

PhifonachDs Pugnax

Black-tailed Godwitr d RF RF RF rF RF R! RF

Great Skua
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and

TABLE 3.  Featherpr inr  iornutae where s iLe IX
c e r r  b o u n c t a r i e s  o E  t y p e  5  w i t h  c - n i c r o p a p t l t a e
c,  F l+J, l - roughly f rayeO- in  rhe presence of  a few
syn'bo]s see Tabte I  .

has deep pi ts and
with concentration
'nicropapif lae; foi

rhly i

!

2 0 9

lerring cu.L1
Lazus arqettatus

( i t t iwake
Rissa txidacxyla

VRF+M VRF \,.RF VRr FF

Sterna hirundo

Razorbi l l

V I I  V I I  I

BIack- \a inged pnat incote
Glareola nordnanhi

Brotrri-chested LaDwino
vanet tus superei l jos;s

lapwing
Yare. l lus vanel_ lus

Green Sandpiper
Trinqa ochropus

Great Snipe
cal l \naqo nedia

Dunl in
Calidris alpina VRF VRF T'F

Connon SandpiDer
Actitis hyp;l;Dcos

Comnor cu]l !'RF VR!' VRF RF



J."  r  r r  r r r  rv v vr  vrr  vrr r
species

Painted snipe
Rogttatsfa benqhafensis

Afr ican BIack
Oystercatche!
Haenatopus noqatnt

BIack-winged st l l t
HinaatoPos hinantoPua

VRF+M VRR+M VRF+I4 FF RI' VRTF FF

F � � * . * - * " " b b b b F F r r F F F F
Burhinus vernicu.la Eus

crey Pr.atincole
Glareofa cinerea

FT FF FF TT

GIaEeola nucha. l is
nock prat incole d i .F FF FF Fr  RF AF FF

FF6 RF3 RF3 FF6
Three-banded Plower
charadrius xricol laf�is

FF3 RF3

Chatadtius narqinatus
white-fronted Plower FF RF RF vRF rF vRF vRf FF

CasDian Pl-ove!
charadr ius as iat icus

FF !'RF RF FF

Rinqed PIover
cha- . radr ius h iat icu la

Li t t te  Ringed Pfover :
Charadrius dubiuE

Kir r t i rz ,s  ptower:  RF RF RF RF FF VRF RF VRr

Charadt ius PecDa! lus

Folbes, Plover: FF Rt' RF RF FF R! RF RF

Chat:adrius torbesi

crey Plover
Pluviaf is squatarora

FI' VRT I'RF VRT

I-esser Black-winged
!apwing
vanel lus luqubris

FI' TJ'RF VRF FF

vanef lus coronaxus
Crowned Lapwing d vRl- vRI Rg rI vRF l.Rr vRF

TABLa 4. Featherpr int  fof inula€ of

" i t"  u"a ."rr  bou;daries of tYPe I

i l rpe 3 (Ehick, r istng I inea) or

"i '" i lr.r i for stnnbors see Tabre l '

blrds where si te Ix has de€P
lui th 3 or 6=cel- I  boundaries.or

of type 6 (no cel I  boundarles
Spur:-wing
Vane-1.1us

Vanel lus

Vane.l.lus

Marsh San
lrtnga st

Trinqa to

rrinqa 9.1

Curlew Sal
calidrts

l i t t l e  s t :
cal idr is l

Sander-Iin(
Cal ldr is )

crey-headc
Larug cirt

Ke-Ip cutl

BIack-head
Larus ridj

Sandwich T

lihite-wing
ChUdonlas

Gulllenot
Ur�ia aalqe

tI t t Io Auk
ALfe a1je

Puff ln
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FIGURE 1.a:  Southern Pochard:  s i te  I  f ine ly  f rayed n i th cef l

boundar ies of  type 5.  Bar=100$n;  b:  Southern Pochard:  s i te- l  nore

in deta i l .  sar j iOFm; c:  Gr:ey lag Goose:  s i te  r  n icropaPi l lae of

densi ty  b wi th cel l  boundar ies of  type I .  Bax=I0pm; c l !  Mute swan:

s i te  I  micropapi l lae of  densi ty  c  wi th cel l  boundar ies of  tvpe 5 '

Bar=10lr ln .
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