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Over the past few decades, csderable atte-
t has bee devted t deretatg be-

twee tw Nrth Amerca ad East Asa scter 
speces, amely Whte-wged Scter Melanitta 
deglandi (hereafter deglandi) ad Stejeger’s 
Scter M stejnegeri (hereafter stejnegeri), especal-
ly  the ctext f ther ccrrece as vagrats  
Erpe. Recrds f these speces  Erpe have 
see a sgcat srge, leadg t a csderable 
crease  the lkelhd f ecterg them 
amg the reglar Velvet Scters M fusca (hereaf-
ter fusca; Garer et al 2004, Clls et al 2006, 
Gbbs et al 2015, Kööe 2021). The pre-
smed hybrdsat f bth taxa wth Velvet 
(Kmsja Fastycza 2019, 2020, Malmhage 
2021, Strack 2021, Strach 2021, Hhte et al 
2022, 2023, Lopez-Velasc et al 2025) has added 
cmplexty. Prevs lteratre  deglandi ad 
stejnegeri has prmarly fcsed  the separat 
f adlt males. I ths paper, we fcs  adlt 
females ad yg brds  female-type plmage 
whch, s far, have bee csdered s smlar that 
the margal strctral dereces were deemed 
t have lttle vale, partclarly fr eld detca-
t (Clls et al 2006, Pyle 2008).

I mre recet lteratre  scter taxa det-
cat, the female-plmaged deglandi ad stej-
negeri have bee deretated frm fusca by 
head shape ad head ad bll prle, wth add-
tal emphass  bll-sde featherg (Garer et 
al 2004, Garer 2008, 2014, Reeber 2015). 
Stejnegeri female s descrbed as havg a dstc-
tve head shape, wth the prle f the frt f the 
head ad the bll clme frmg a early straght 
le frm frehead t bll tp. O the ther had, 
deglandi’s prle shws a deret shape, wth 
the prmet base part f the bll abve the s-
trl typcally dsplayg a dstct swlle cetral 
clme. Addtally, the whte patches  the 
plmage  frt f the eye ad  the ear-cverts 
are reprted t be clearer ad sharper  deglandi 
tha  stejnegeri.

Small dereces  bll base featherg have 
als bee sggested betwee deglandi ad stej-
negeri bt these have bee descrbed clearly 

ad csstetly. Fr stace, bll-sde feather-
g s sad t be smlar  bth deglandi ad stej-
negeri, whle the dstct frm fusca s ted t 
be prced (Garer et al 2004, Garer 2008, 
2014). Hwever, Reeber (2015) descrbes deglan-
di’s bll-base featherg as frmg a rght agle 
ad stejnegeri’s t sme extet a sharp agle. The 
featherg  the clme f deglandi s descrbed 
as extedg slghtly frther, eve t the rear edge 
f the strl, whle  stejnegeri, the featherg s 
sad t rema clser t the base f the bll (Garer 
2008, 2014).

Material and methods
I ths stdy, we systematcally phtgraphed the 
bll shapes f deglandi, fusca ad stejnegeri, alg 
wth the extes f featherg  the bll-sde 
ad clme, sg specmes frm vars mse-
ms: Natral Hstry Msem, Trg, Eglad 
(NHMUK); Dash Natral Hstry Msem, 
Købehav, Demark (NHMD); Fsh Msem 
f Natral Hstry, Helsk, Flad (FNHM); ad 
Zlgcal Msem, Trk, Flad (ZMT). Spec-
mes were selected based  ther cllect lca-
ts wth the cre breedg dstrbt areas f 
each tax, thereby mmsg the lkelhd f 
msdetcat. The samples examed cm-
prsed: deglandi (16 specmes), fusca (28) ad 
stejne geri (15). Each specme was psted 
d vdally  a table t esre pht graphs were 
take as perpedclarly as pssble t the sbject, 
as llstrated  gre 1 ad 4.

Measremets were sbseqetly perfrmed 
sg the ImageJ mage prcessg sftware. T 
esre relevace ad adaptablty, we calclated 
rats f the measred parameters, elmatg the 
eed fr abslte vales. Ths apprach s pvtal 
 develpg detcat crtera applcable t 
phtgraphed dvdals, where abslte dme-
ss cat be drectly btaed. The stdy f-
csed  jvele-plmaged brds f bth sexes 
drg ther rst atm ad wter, as well as 
females lder tha ths. Frst-wter males ad 
secd caledar-year sprg brds that had beg 
develpg adlt male characterstcs were ex-
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clded frm the aalyss. Based  the data, we 
establshed a set f crtera fr dstgshg  
female-type plmaged fusca frm deglandi ad 
stej negeri, ad fr deretatg deglandi frm 
stejnegeri sg bll characterstcs. These crtera 
have bee desged t leverage the extesve 
pht graphc materal avalable fr scter taxa, 
erg a qattatve methd fr the relable 
detcat f female-type dvdals.

Separation of fusca from both deglandi and stej-
negeri
The mst dstct derece  bll shape betwee 
fusca ad bth deglandi ad stejnegeri s that fus-
ca typcally exhbts a straght prle alg the 
clme, lackg the dstctve swellg bserved 
 bth stejnegeri ad partclarly deglandi (gre 
1). Hwever, t all deglandi ad stejnegeri spec-

mes exhbt a dstct kb  the bll clme 
(eg, the stejnegeri  gre 4) rederg ths char-
acterstc scet fr speces-level detca-
t. Ather tceable dstct s fd  
the featherg  the bll-sde. At the base f the 
bll, startg frm the cttg edge, the featherg 
 fusca rses sharply, fte at a agle exceedg 
45° twards the clme. Cseqetly, the frt 
tp f the bll-sde featherg s psted rela-
tvely hgh, typcally eve abve the strl, ad 
ts tp falls far behd the strl. Cversely,  
bth deglandi ad stejnegeri, the bll-sde feather-
g rses at a shallwer agle, wth the tp fallg 
well belw that f fusca, typcally beeath the 
lwer edge f the strl. Addtally, the tp f 
the featherg  bth deglandi ad stejnegeri ex-
teds frther, apprachg the strl mre clsely 
tha  fusca.

fusca

stejnegeri

deglandi

fusca

deglandi/stejnegeri

D1

D2

D2

D1

FIGURE 1 Examples f female-type Velvet Scter / Grte 
Zee-eed Melanitta fusca, Stejeger’s Scter / Azatsche 
Grte Zee-eed M stejnegeri ad Whte-wged Scter / 
Ame rkaase Grte Zee-eed M deglandi, Natral Hs-
try Msem, Trg, Eglad, 11 Jaary 2024 (Hannu 

Huhtinen/©NHMUK)

FIGURE 2 Schematc represetat f relatve extes 
f bll featherg cmpared wth strl peg  
 Velvet Scter / Grte Zee-eed Melanitta fusca ad 
Whte-wged/Stejeger’s Scter / Amerkaase/Aza t-
sche Grte Zee-eed M  deglandi/stejnegeri (Juho 
Könönen). Parameter D1 descrbes hrztal dstace 
frm tp f featherg  bll-sde t rear f strl. 
Smlarly, parameter D2 descrbes vertcal dstace frm 

bll-tp featherg t heght f bll clme.
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Dstgshg fusca frm bth deglandi ad 
stej negeri ca be accmplshed by measrg the 
dstace f the bll-sde featherg frm the strl 
peg, esrg the strl s reted as hr-
ztally as pssble. Ths dstace ca be estmat-

ed frm phtgraphs, allwg the applcat f 
the crter wtht precse measremets. By 
measrg the legth frm the tp f the featherg 
 the bll-sde t the rear f the strl (D1) ad 
the dstace frm the heght f the tp f the feath-
erg t the heght f the clme (D2), the rat f 
these legths (D2/D1) prvdes a relable meas f 
deretat. Fgre 2 llstrates the determa-
t f parameters D1 ad D2 frm bll featherg, 
whle gre 3 hghlghts the dstcts  relat 
t D2/D1. I smmary, a D2/D1 rat hgher tha 
2 dcates that the brd s ether deglandi r stej-
negeri. Cversely, f the D2/D1 rat s lwer tha 
2, the data clearly shw that the brd s fusca.

Separation of deglandi from stejnegeri
The shape f the bll, especally  males, der-
ges sgcat chages  stejnegeri drg the 
rst tw years f lfe, makg t dclt t prvde 
a ambgs descrpt f the dereces, 
partclarly whe cmpared wth deglandi. As 
ca be see  gre 4, the ly dstct featre 
bservable  the sk specmes s the relatvely 
straght bll clme extedg frm the base feath-
erg t the base f the bll’s al. Amg the spec-
mes, ly tw stejnegeri seem t exhbt a -
tceable swellg  the clme abve the strl, 
a characterstc typcal f deglandi. I deglandi, 
the shape f the bll dsplays csderable vara-
t, t, bt shws a tceable swellg ver the 
clme abve the strl cmpared wth stejne-
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FIGURE 3 Dereces betwee Velvet Scter / Grte Zee-
eed Melanitta fusca (=28), Whte-wged Scter / 
Amerkaase Grte Zee-eed M  deglandi (=16) ad 
Stejeger’s Scter / Azatsche Grte Zee-eed M  stej-
negeri (=15), based  rat f parameter D2 ad D1 
measred frm bll featherg, as explaed  gre 2. 
Bxes represet qartles f D2/D1 rat  bth sdes f 
meda ad whskers depct extreme vales f parame-
ter. I set, mea vale f parameter D2/D1 s gve, 
wth vales  paretheses llstratg bserved stadard 

devat ad rage.

stejnegeri

deglandi

FIGURE 4 Examples depctg bll strctre ad featherg f Whte-wged Scter / Amerkaase Grte Zee-eed 
Melanitta deglandi ad Stejeger’s Scter / Azatsche Grte Zee-eed M stejnegeri based  msem sks, Natral 

Hstry Msem, Trg, Eglad, 11 Jaary 2024 (Hannu Huhtinen/©NHMUK)



30

Distinguishing Velvet, White-winged and Stejneger’s Scoter in female-type plumage based on bill feathering

TABLE 1 Smmary f bll characterstcs based  msem sk specmes  Whte-wged Scter Melanitta  
deglandi ad Stejeger’s Scter M stejnegeri

Characteristic deglandi stejnegeri

prle f bll clme prmet swellg  clme straght clme extedg frm 
 abve strl bll-base t al

shape f featherg  bll-sde leadg edge f featherg early prced agle extedg frm 
 vertcal tp f featherg t base f clme

shape f featherg  clme tp f featherg sharp, extedg  tp f featherg rded, extedg
 t tp f featherg  bll-sde far behd tp f featherg  bll-
  sde 

geri (see als Lazar 2020). Netheless, eve 
wth ths materal, a few deglandi exhbt a rela-
tvely straght clme, clsely resemblg stejne-
geri. Therefre, the shape f the bll ca be regard-
ed as secdary detcat characterstc be-
twee deglandi ad stejnegeri.

Typcally,  stejnegeri, the featherg  the 
bll-sde asceds frm the base, alg the cttg 
edge, at a relatvely steep agle tward the cetre 
f the strl. Frm there, the featherg crves 
back twards the base f the clme, creatg a 
almst straght agle wth the frt f the feather-
g. Cseqetly, whe vewed frm the sde, 
the pper part f the featherg  stejnegeri 
crves mre steeply twards the base f the cl-
me, makg the leadg edge f the featherg 
less vertcal cmpared wth that  deglandi. I 
deglandi, the featherg  the bll-sde asceds 
frm the base f the bll at the cttg edge wth a 
slghtly mre gradal cle cmpared wth stej-
negeri, typcally aglg twards the frt f the 
strl. Whe vewed frm the frt, the feather-
g crves mre getly twards the clme   
deglandi tha  stejnegeri, resltg  the frt 
edge f the featherg appearg mre vertcal. 
Gve ths, the bll-sde featherg ca be deemed 
a relable spprtg characterstc whe dst-
gshg deglandi frm stejnegeri.

O the clme, whe see frm abve, the tp 
f the featherg  stejnegeri has a rded shape 
twards the tp f the bll ad remas far away 
frm the tp f the sde featherg  the bll  
(gre 4). Addtally, the dstace frm the tp 
f the featherg  the clme t the rear edge f 
the strl s at least eqal t the hrztal legth 
f the strl. Smetmes, the featherg  the 
clme may be restrcted t a relatvely straght 
le acrss the clme. I deglandi, the featherg 
 the clme creates a dstct agle that ex-
teds twards ad fte beyd the rear ed f 
the strl. Cseqetly, the featherg  the 
clme reaches the same level r eve srpasses 
the featherg  the bll-sde, a featre that df-

feretates deglandi frm stejnegeri. Hece, we 
ca fer that the shape f the featherg, partc-
larly ts extes alg the clme ca be c-
sdered a gd dstgshg characterstc be-
twee deglandi ad stejnegeri. 

Based  the dstcts tled abve, we 
ca establsh a qattatve crter fr deret-
atg deglandi ad stejnegeri. Deglandi ad stej-
negeri ca be easly deretated by examg 
the relatve extes f the featherg  the bll-
sde ad ts clme ccerg the rear edge f 
the strl. Ths dstct ca be acheved 
thrgh the aalyss f gd phtgraphs sg 
mage prcessg sftware, elmatg the eed 
fr abslte measremet data. Speccally, a 
phtgraph eables the measremet f the ds-
tace frm the tp f the featherg  the bll-sde 
t the rear edge f the strl (D1) ad the ds-
tace frm the tp f the featherg at the clme 
f the bll t the rear edge f the strl (D3). The 
rat f these legths, D3/D1, serves as a relable 
dcatr fr detcat. Fgre 5 llstrates the 
determat f parameters D1 ad D3 frm the 
bll ad gre 6 depcts the derece  the D3/
D1 rat betwee deglandi ad stejnegeri. I sm-
mary, the clear derece betwee deglandi ad 
stejnegeri ca be fd  parameter D3. If the 
D3/D1 rat s hgher tha 2, the detcat 
ca be cdetly assged t stejnegeri. 
Cversely, a D3/D1 vale lwer tha 2 dcates 
deglandi. Ntably,  deglandi, the tp f the 
featherg  the clme s typcally psted 
very clse t the rear edge f the strl, whch 
ca reslt  egatve D3 vales whe the tp f 
the featherg  the clme exteds beyd the 
rear edge f the strl. Cseqetly, the D3/D1 
rat ca als yeld egatve vales fr deglandi, 
as shw  gre 6. The bll characters f deg-
landi ad stejnegeri are smmarsed  table 1.

Application notes for photo-documented eld 
records
Frm hgh-qalty phtgraphs, dstgshg fe-
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male-type fusca frm bth deglandi ad stejnegeri 
s typcally straghtfrward, fte achevable eve 
frm ght phtgraphs take at csderable ds-
taces. I sch cases, apart frm the prle f the 
bll clme, the mst cspcs derece les 
 the agle at whch the bll-sde featherg rses 
frm the base f the bll’s cttg edge twards the 
pper part f the strl, whle remag tably 
dstat frm t. Cversely,  bth deglandi ad 
stejnegeri, the featherg asceds mch mre 
gradally  the bll-sde, wth the tp f the feath-
erg extedg well belw the strl  a vertcal 
drect, albet reachg frther twards the rear 
edge f the strl cmpared wth fusca. Whe 

measrg parameter D1 ad D2, t s crcal t 
csder the agle at whch the bll s reted 
bth vertcally ad hrztally twards the vew-
er f the phtgraph, as ths ca sgcatly -
ece measremet errrs  D1 ad D2.

Deretatg betwee deglandi and stejnegeri 
frm phtgraphs s fte mre challegg cm-
pared wth fusca ad ecesstates a thrgh -
derstadg f hw accrately the tp f the 
feather g  the bll clme ca be assessed frm 
mages. Dscerg the precse extes f the 
sharp tp f the clme featherg, partclarly  
deglandi, s early mpssble  may staces 
frm a sde-prle mage. Whle  msem spec-
mes t has always bee feasble t drectly ascer-
ta the extes f the featherg tp frm a m-
age take frm abve the bll, eld phtgraphs 
may captre the bll at a sde agle, casg the tp 
f the clme featherg t be bscred wth a 
small hllw  the clme. Cseqetly, f the 
bll’s pst  the phtgraph makes t challeg-
g t relably estmate the pst f the feather-
g tp  the clme, the crter based  the 
qtet f parameter D1 ad D3 cat be sed 
fr detcat prpses. I practce, ths meas 
that f the clme prle ad shape f the bll-sde 
featherg fal t prvde scetly cvcg 
evdece t deretate betwee deglandi ad 
stejnegeri, the the detcat mst be desg-
ated as the speces par deglandi/stejne geri.
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FIGURE 5 Schematc represetat f relatve extes 
f bll featherg cmpared wth strl peg f 
Stejeger’s Scter / Azatsche Grte Zee-eed Melanitta 
stejnegeri ad Whte-wged Scter / Amerkaase Grte 
Zee-eed Melanitta deglandi (Juho Könönen). Para meter 
D1 descrbes dstace frm tp f featherg  bll-sde 
t rear f strl (same as  gre 2). Smlarly, para-
meter D3 descrbes dstace f tp f featherg at cl-
me frm rear f strl. These qattes ca be easly 
measred, fr example, frm hgh-qalty phtgraphs 
sg mage prcessg prgram, ad rat f parameter 
D3 t D1 relably dcates whether female-plmaged 

brd s deglandi r stejnegeri.

FIGURE 6 Derece betwee Whte-wged Scter / 
Ame r kaase Grte Zee-eed Melanitta deglandi (=16) 
ad Stejeger’s Scter / Azatsche Grte Zee-eed 
M  stejnegeri (=15) by rat f parameter D1 ad D3 
measred frm bll featherg, as descrbed  gre 5. 
Bxes represet qartles f D3/D1 rat  bth sdes f 
meda ad whskers depct extreme vales f para-
meter. I set, mea vale f parameter D3/D1 s gve, 
wth vales  paretheses llstratg bserved stadard 

devat ad rage.



32

Distinguishing Velvet, White-winged and Stejneger’s Scoter in female-type plumage based on bill feathering

It s wrth tg that as male hybrds have 
bee bserved amg the three taxa (see refer-
eces abve), t s reasable t assme that fe-
male hybrds als exst. Hwever, sce the ds-
tcts betwee deglandi, fusca ad stejnegeri 
 female-type brds, as tled  ths paper, are 
relatvely mr, t s t feasble t detfy r 
csder ptetal hybrds sg these crtera.
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Samenvatting
onderscHeId van grote, amerIkaanse grote en azIatI­
scHe grote zee­eend In vrouwtjes­type kleed op basIs van 
snavelbevederIng    De herkeg va vrwtjes-type 
Grte Melanitta fusca, Amerkaase Grte M deglandi 
e Azatsche Grte Zee-eed M  stejnegeri s dr de 
sbtele mrflgsche verschlle ee tdagede p-
gave. Eerdere stdes rchtte zch p het derschede 
va maetjes maar   dt artkel wrde ekele mder 
 het g sprgede kemerke va jveele e 
vrwtjes ader derzcht, met de fcs p de vrm 
e tbredg va de savelbevederg. Aa de had 
va msembalge afkmstg t het hart va de bred-

28 Velvet Scter / Grte Zee-eed Melanitta fusca, female, Valkebrgse Meer, Zd-Hllad, Netherlads,  
18 December 2013 (René van Rossum)  29 Whte-wged Scter / Amerkaase Grte Zee-eed Melanitta deglandi, 
rst-wter female, Massachsetts, USA, Nvember 2016 (Guillermo Rodríguez Lázaro)  30 Stejeger’s Scter / 
Azatsche Grte Zee-eed Melanitta stejnegeri, jvele, Ulleg, Sth Krea, 21 Nvember 2013 (Nial Moores)   
31 Stejeger’s Scter / Azatsche Grte Zee-eed Melanitta stejnegeri, female r mmatre male, Övörhagay, 

Mgla, 19 Jly 2019 (Oscar Campbell)
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32 Velvet Scter / Grte Zee-eed Melanitta fusca, female, Brwersdam, Zeelad, Netherlads, 30 December 
2014 (Kris De Rouck)

33 Whte-wged Scter / Amerkaase Grte Zee-eed Melanitta deglandi, female, Stewart Park, Tmpks, New 
Yrk, USA, 21 Octber 2017 (Jay McGowan)
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gebede wrde kwattateve crtera vast gesteld ge-
baseerd p de bevederg p het clme e de zkat 
va de savel. Deze crtera, tgedrkt als rat’s va 
aa de balge geme mate, make het mgelk ee 
tax te herkee zder de abslte afmetge te 
kee, waardr de methde tepasbaar s p ft’s 
va vgels  het veld. 

De stde tt aa dat fusca betrwbaar ka wr-
de derschede va deglandi e stejnegeri p bass 
va de hek e pste va de bevederg p de savel-
zde. Het derschede va deglandi va stejnegeri s 
sbteler, gebaseerd p varates  clmeprel e 
mate va tbredg va de bevederg. De methde 
verhgt de awkerghed va de detcate maar 
er blve beperkge  geval va hybrde f b ver-
lappede kemerke. Nettem geeft deze stde ee 
praktsche ledraad vr de herkeg va vrwtjes-
type zee-eede de ka bdrage aa ee betere ke-
s ver deze awverwate taxa. 
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