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Absttractt 

Dettermfinfing wThettTher seabfirds recovered ffrom coasttal sThell mfiddens were obttafined vfia acttfive Thunttfing 

or scavengfing off beacThed carcasses fis a cThallenge ffor arcThaeologfistts. Tradfittfional mettThods Thave 

fincluded analyzfing skelettal partt ffrequencfies, abundance, age profffiles, and conttexttual evfidence. TThe 

assumpttfion Thas been made, based on lfimfitted bfiologfical datta, ttThatt an assemblage off carcasses 

scavenged ffrom ttThe beacTh wfill Thave more wfing elementts, and ffewer legs and Theads. Few sttudfies, 

Thowever, Thave embraced modern beacThfing datta tto verfiffy ttThfis assumpttfion and assess ttThe pottenttfial 

ffaunal resources avafilable ffor scavengfing. We analyze ttThe skelettal partt representtattfion off modern 

beacThed bfirds observed by ttThe Coasttal Observattfion and Seabfird Survey Team (COASST), 

comparfing ttThe COASST dattasett tto ttwo fidealfized ThypottTheses used by arcThaeologfistts: ttThe Thuman 

scavengfing ThypottThesfis (wfings only are recovered, wThfile Theads and legs are absentt) and ttThe Thuman 

Thunttfing ThypottThesfis (all body partts are ffound fin equal proporttfions). Ffinally, we apply ttThese resultts tto 

analysfis off ttThe bfird remafins ffrom ttThe Mfinard sfitte (45-GH-15), a latte Holocene coasttal sfitte fin Grays 

Harbor, WasThfingtton. We fffind ttThatt conttemporary beacThed bfird datta are closer tto replficattfing ttThe 

Thuman Thunttfing ThypottThesfis as compared tto ttThe Thuman scavengfing ThypottThesfis, as >75% off ttThe 19,599 

carcasses fin ttThe COASST dattasett Thad a combfinattfion off Thead, wfings and legs. TThfis resultt, and ttThe 

sfimfilarfitty fin ttaxonomfic dfisttrfibuttfion bettween our conttemporary beacThed bfird datta and Mfinard 

assemblage, suggestts ttThatt findfigenous peoples may Thave used scavengfing as a vfiable means off 

resource acqufisfittfion fin ttThe pastt. Use off conttemporaneous beacThed bfird datta may provfide 

zooarcThaeology wfittTh a sttattfisttfically deffensfible baselfine off finfformattfion on ttThe pThenology, abundance 

and condfittfion off bfird carcasses. 

 

Keywords: bfirds, zooarcThaeology; scavengfing; beacThed carcasses; NorttThwestt Coastt; skelettal partt 

ffrequency 
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1. Inttroducttfion 

 

Humans Thave lfived and fforaged along coasttlfines ffor Thundreds off ttThousands off years (Erlandson 2001; 

Erlandson and Ffittzpattrfick 2006; Parkfingtton 2006). Early use off coasttal resources lfikely finvolved ttThe 

collecttfion off sThellfffisTh and/or scavengfing beacThed carcasses off marfine mammals or bfirds (e.g. Braun ett 

al. 2010; Jerardfino and Parkfingtton 1993; Klefin ett al. 2004; Marean ett al. 2007; Sttrfinger ett al. 2008). 

Bfirds, fin parttficular, may Thave been qufitte prevalentt on sThorelfines afftter large sttorms or durfing certtafin ttfimes 

off year (e.g. Avery and UnderThfill 1986; Mfiller 1960; ScThäffer 1972). Durfing ttThe early Holocene era—and 

perThaps as ffar back as ttThe Plefisttocene (Erlandson and Braje 2011:29; Pfittblado 2011)—people fin many 

coasttal regfions developed seaworttThy boatts allowfing effffficfientt Thunttfing and fffisThfing off offffsThore ttaxa (e.g. 

Erlandson ett al. 1998; Glørsttad 2013; Ward 2010; WThfittaker and Byrd 2012). Bfirds may Thave been 

attttractted tto Thuntters by “cThummfing” (DePuydtt 1994) and Thuntted vfia netts or wfittTh bow and arrows. Colony-

based Thunttfing may also Thave occurred durfing ttThe breedfing season. 

 

DfisttfingufisThfing wThettTher people were acttfively Thunttfing offffsThore anfimals or scavengfing beacThed carcasses 

can be very cThallengfing ffor arcThaeologfistts and fis somettfimes a matttter off debatte (Moss and Losey 2011). 

Assumpttfions off scavengfing seem logfical fin early ttfime perfiods sucTh as ttThe Mfiddle Sttone Age fin SouttTh 

Affrfica (e.g. Avery 1981; Avery and UnderThfill 1986; Plug and Clark 2008), wThere no evfidence ffor sea-

gofing vessels Thas been recovered. Evfidence off ocean vessel-based Thunttfing may be ambfiguous even fin 

more recentt ttfimes. For example, researcThers Thave offtten assumed ttThatt pelagfic bfirds ffound fin 

arcThaeologfical sfittes fin ttThe souttThern WasThfingtton and Oregon coastts (USA) were scavenged ffrom ttThe 

beacTh (e.g. Bovy 2007; Greenspan and Wfigen 1991; Losey 2002; ScThalk 1993; 2003; UlrficTh 2009), fin 

partt due tto ttThe relattfive scarcfitty off ettThnograpThfic accountts off offffsThore Thunttfing (butt see Mfinor 2001; Losey 

and Yang 2007). 

 

Serjeanttson (2009:240) nottes ttThatt “very ffew ettThnograpThfic accountts make any refference tto scavengfing 

and fin vfiew off ttThe range off sfimple as well as complex mettThods used tto cattcTh bfirds, scavengfing may Thave 

been a rare sttrattegy off lastt resortt.” WThfile findfigenous people certtafinly Thad many fingenfious mettThods ffor 

Thunttfing bfirds, beacThed carcasses may also Thave been opporttunfisttfically scavenged ffor ttThefir meatt (wThen 

ffresTh), bones (ffor ttools) or ffeattThers (Avery 1981, 2011; Bovy 2002; Eda ett al. 2015, ScThalk 2003), and 

may representt ttThe fforagfing effffortts off women and cThfildren (Mfiller 1960:393).  

 

How ttThen can we dfisttfingufisTh ttThe Thunttfing off seabfirds ffrom scavengfing beacThed carcasses fin ttThe pastt? 

ArcThaeologfistts Thave consfidered ttThfis questtfion fin ottTher conttextts and coasttal regfions (fin addfittfion tto ttThe 

Pacfifffic NorttThwestt), fincludfing Peru (deFrance 2005), SouttTh Affrfica (Avery 1981; Avery and UnderThfill 1986; 

Plug and Clark 2008), Tasmanfia (Dunnetttt 1992), and Japan (Eda ett al. 2006, 2015). We brfieffly 

summarfize prevfious arcThaeologfical attttemptts tto evaluatte Thunttfing versus scavengfing off bfirds as a 

precursor tto developfing quanttfittattfive ThypottTheses off skelettal partt rattfios. We ttThen ttestt ttThese models agafinstt 

a large dattabase off modern observattfions off beacThed bfird carcasses by ttThe Coasttal Observattfion and 

Seabfird Survey Team (COASST). Ffinally, we evaluatte ttThe bfird assemblage ffrom ttThe Mfinard sfitte (45-GH-

15) fin WasThfingtton Sttatte fin lfigThtt off ttThese dfiscussfions tto assess Thow well arcThaeologfistts can dettermfine 

Thunttfing versus scavengfing off bfird remafins fin coasttal settttfings. Our resultts suggestt ttThatt use off 

conttemporaneous beacThed bfird survey datta may provfide a more nuanced baselfine ttThan ttTheorettfical 

consttructts agafinstt wThficTh zooarcThaeologfical datta can be assessed. 
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2. Prevfious Work: Hunttfing versus Scavengfing off Bfirds 

 

As wfittTh mammals (e.g. Hfildebrandtt and Jones 1992; Klefin 1982; Lyman 1989), dfisttfingufisThfing wThettTher 

people Thuntted or scavenged bfirds fis a dfiffffficultt ttask requfirfing multtfiple lfines off evfidence (Serjeanttson 

2009:240), fincludfing skelettal partt ffrequencfies (dfiscussed There), specfies composfittfion and relattfive 

abundance (e.g. Avery 1981:85; Bovy 2007:1093; LeFévre 2010:127; Losey 2002:289), age profffiles (e.g. 

Bovy 2011a; Eda ett al. 2015), and conttexttual finfformattfion (sucTh as assocfiatted ffaunal remafins, canoes or 

Thunttfing ttecThnology). Unfforttunattely, sfignfiffficantt ambfigufittfies exfistt fin ttThe arcThaeologfical measures used tto 

evaluatte ttThese ttwo sttrattegfies. For example, wThfile large numbers off cThficks or juvenfile bfirds fin an 

arcThaeologfical assemblage may logfically be fintterpretted as acttfive Thunttfing on nesttfing colonfies, young 

findfivfiduals may also domfinatte beacThed carcasses att specfifffic ttfimes off year, parttficularly fimmedfiattely postt-

breedfing wThen young-off-ttThe-year are especfially vulnerable tto early ffall sttorms (Harrfison 1990:103-104).  

 

In Ther sttudy off ttThe Latte Plefisttocene sfitte off Quebrada TacaThuay fin SouttThern Peru, deFrance (2005) 

presentted a compellfing argumentt ffor acttfive Thunttfing off a seabfird assemblage by combfinfing skelettal 

representtattfion and age off findfivfiduals wfittTh ttapThonomfic and conttexttual datta. Her fintterprettattfions were also 

afided by greatt preservattfion and a unfique conttextt (a relattfively sThortt tterm occupattfion capped by a debrfis 

fflow deposfitt, possfibly resulttfing ffrom an El Nfiño eventt). deFrance (2005:1134) provfides a usefful ttable off 

arcThaeologfical correlattes ffor a number off dfifffferentt Thuman beThavfiors, sucTh as scavengfing off dead bfirds 

and ttThe Thunttfing off sttressed bfirds versus ThealttThy bfirds. 

 

Analyzfing skelettal partt ffrequencfies fis one off ttThe more common mettThods off dettermfinfing wThettTher ffaunal 

assemblages resultt ffrom Thunttfing or scavengfing. Numerous researcThers, fincludfing bfiologfistts, 

paleonttologfistts, and arcThaeologfistts, Thave notted ttThatt wfing and pecttoral elementts may be more common 

on beacThed carcasses ttThan ottTher body partts, sucTh as ttThe Thead and legs (e.g. Bovy 2002; deFrance 

2005; Eda ett al. 2015; Emslfie ett al. 1996; Erficson 1987; ScThäffer 1972; ScThalk 2003; see Lyman 1994 

and Serjeanttson 2009 ffor dettafiled summarfies off ttThese sttudfies). In one commonly cfitted reportt off 

observattfions on a mallard duck dfisfinttegrattfion, ScThäffer (1972:48) descrfibes ttThe dfisarttficulattfion off bfirds ttThatt 

dfie att sea: “As ttThe dfisfinttegrattfing body fis repeattedly lfifftted and dropped by watter, ttThe Thfind lfimbs fffinally 

separatte ffrom ttThe ttrunk, ttThe pelvfis ffrom ttThe lumbar verttebrae, and are ttransportted away. Wfings, coracofid, 

clavficle, and stternum conttfinue tto Thold ttogettTher as a unfitt ffor a long ttfime” and are mostt lfikely tto wasTh 

asThore. Scavengfing bottTh att sea and on sThore may exacerbatte ttThe ttendency ffor wfings/pecttoral elementts 

tto survfive relattfive tto ottTher body partts (e.g. Olfiver and GraTham 1994).  

 

Based on ttThese sttudfies, arcThaeologfistts Thave assumed ttThatt fiff bones off ttThe wfing and pecttoral regfion 

Theavfily domfinatte seabfird assemblages tto ttThe exclusfion off ottTher elementts att a sfitte, ttThey were lfikely 

scavenged ffrom ttThe beacTh (Bovy 2002, 2012; deFrance 2005; Lyman 2003; UlrficTh 2009). Iff more equally 

dfisttrfibutted skelettal elementt proporttfions are ffound (seen by ttThe finclusfion off legs, skull, and pelvfis fin 

addfittfion tto wfings), ttThe bfirds were more lfikely acttfively Thuntted ffrom breedfing colonfies or ttThe open watter.  

 

3. ResearcTh Questtfions & HypottTheses 

 

In order tto make argumentts aboutt ttThe Thunttfing or scavengfing off bfirds more rfigorous, we examfine skelettal 

partt ffrequencfies fin lfigThtt off modern surveys off beacThed carcasses along ttThe Pacfifffic NorttThwestt Coastt by 

ttThe Coasttal Observattfion and Seabfird Survey Team. Our goals are tto assess ttThe valfidfitty off ttThe Thuman 

scavengfing ThypottThesfis and explore ttThe pottenttfial off usfing datta on modern beacThed carcasses tto afid 

arcThaeologfical fintterprettattfions. Specfifffically, we address ffour mafin questtfions: (1) WThatt bfirds are mostt 

ffrequenttly beacThed ttoday? (2) How complette are modern beacThed carcasses? (3) How do ttThe COASST 
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datta compare tto ttThe Thuman scavengfing and Thuman Thunttfing ThypottTheses? (4) Were ttThe seabfirds att ttThe 

Mfinard sfitte Thuntted or scavenged? 

 

3.1 WThatt bfirds are mostt ffrequenttly beacThed ttoday?  

 

TThe large COASST dattasett allows ffor dettafiled examfinattfion off ttThe bfird ttaxa ttThatt are mostt commonly 

recovered on beacThes along ttThe souttThern WasThfingtton and Oregon coastts. AlttThougTh ttThe relattfive 

abundance off bfirds may Thave varfied ttThrougTh ttfime, knowfing wThficTh specfies are commonly beacThed ttoday, 

and durfing wThatt season and pofintt fin ttThefir lfiffe cycle ttThfis occurs, may Thelp us betttter understtand ttThe 

resources avafilable tto pastt occupantts off ttThe coastt.  

 

3.2 How complette are modern beacThed carcasses? 

 

We compare ttThe COASST datta tto ttThe skelettal partt ffrequencfies expectted fin complette bfirds tto assess ttThe 

overall completteness off ttThe beacThed carcasses, and examfine ttrends bettween dfifffferentt ttaxonomfic 

groups. 

 

3.3 How do ttThe COASST datta compare tto ttThe Thuman scavengfing and Thuman Thunttfing ThypottTheses? 

 

Assumfing ttThatt ttThe COASST dattasett fis a proxy ffor wThatt mfigThtt Thave been ffound on ttThe beacTh by 

findfigenous peoples, we evaluatte wThettTher skelettal partt ffrequencfies derfived ffrom ttThe COASST dattasett 

confform tto ttThe “Thuman scavengfing ThypottThesfis” outtlfined above (Secttfion 2): are modern beacThed 

carcasses prfimarfily comprfised off wfings? For ttThe sake off ttThfis analysfis, we also compare ttThe COASST 

datta tto a “Thuman Thunttfing ThypottThesfis,” wThficTh predfictts ttThatt relattfively wThole carcasses are retturned tto sfittes, 

and ttThus all body partts sThould be ffound fin equal proporttfions. Our quanttfittattfive analyses are prfimarfily 

ffocused on a comparfison off fidealfized ThypottTheses versus modern beacThed bfird datta:   

• Human scavengfing ThypottThesfis: only wfings would be ffound by Thuman scavengers and retturned tto 

sfittes. 

• Human Thunttfing ThypottThesfis: ttThe ffrequency off wfings, legs, and Theads retturned tto sfittes would be 

equal. 

However, because ttThere may be addfittfional ffacttors affffecttfing wThficTh skelettal elementts end up att a sfitte, 

fincludfing dfifffferenttfial ttransportt, preservattfion, and/or processfing/ cookfing ttecThnfiques (Bovy 2002, 2012; 

Lyman 1994; Serjeanttson 2009), we also dfiscuss ttThese pottenttfial bfiases. 

 

3.4 Were ttThe seabfirds att ttThe Mfinard sfitte Thuntted or scavenged? 

 

Bovy (2005, 2007) prevfiously analyzed ttThe bfirds ffrom ttThe Mfinard sfitte on ttThe souttThern WasThfingtton coastt 

and ThypottThesfized ttThatt some off ttThe seabfird remafins ffrom ttThe sfitte may Thave been collectted ffrom ttThe 

beacTh. We compare ttThe specfies composfittfion att Mfinard tto ttThatt off ttThe COASST assemblage tto Thelp 

assess ttThfis ThypottThesfis. TThe norttThern spfitt off Grays Harbor, wThere ttThe Mfinard sfitte fis locatted (Ffig.1), Thas 

ttThe longestt-runnfing beacThed carcass monttThly monfittorfing dattasett off any fin ttThe COASST sample, wfittTh 

systtemattfic observattfions ffrom multtfiple beacThes dattfing back tto 2000. To ffurttTher evaluatte Thow ttThe 

preThfisttorfic assemblage may Thave been creatted, we ffocus on ttThe mostt abundantt specfies att Mfinard, and 

sttattfisttfically compare ttThese datta tto ttThree skelettal partt dfisttrfibuttfions: ttThe fidealfized scavengfing ThypottThesfis 

(wfings only), ttThe COASST dattasett (representtfing a more realfisttfic scavengfing ThypottThesfis fin tterms off 

expectted skelettal ffrequencfies) and ttThe expectted ffrequencfies fin a complette bfird (representtfing ttThe Thunttfing 

ThypottThesfis).  
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4. Matterfials/ MettThods 

 

4.1 TThe Coasttal Observattfion and Seabfird Survey Team (COASST) 

 

COASST fis an findependenttly ffunded, cfittfizen scfience organfizattfion Thoused att ttThe Unfiversfitty off 

WasThfingtton ttThatt fis dedficatted tto monfittorfing marfine ecosysttem ThealttTh ttThrougTh ttThe collecttfion off 

sttandardfized, effffortt-conttrolled, and verfifffied datta on ttThe fidenttfitty, condfittfion and abundance off beacThed 

bfirds. In a sfingle 5-Thour expertt-led sessfion, coasttal communfitty members are ttrafined fin survey ttecThnfiques 

and fin specfies fidenttfiffficattfion usfing a dficThottomous key tto beacThed bfirds (Hass and ParrfisTh 2000). Datta 

also finclude morpThomettrfics (wfing, culmen, and ttarsus), ffoott ttype, carcass condfittfion and presence off body 

partts. All specfies fidenttfiffficattfions are findependenttly confffirmed by sttaffff expertts usfing raw datta 

(measurementts, ffoott ttype, plumage cTharactterfisttfics) and pThottograpThs collectted by COASST parttficfipantts. 

Because all carcasses are marked, double counttfing off carcasses ffound on prevfious surveys fis preventted. 

Followfing ttrafinfing, pafirs or larger tteams off parttficfipantts selectt and monfittor specfifffic sfittes on a monttThly 

basfis. Att presentt, COASST monfittors approxfimattely 450 sfittes ffrom Mendocfino, Calfiffornfia tto Kottzebue, 

Alaska and westt tto Adak, Alaska. Sfince ttThe program began fin 2000, observattfions Thave been made on 

more ttThan 25,000-beacThed carcasses along ttThe souttThern WasThfingtton and Oregon coastts. TThus ttThe 

dattabase ttThatt COASST Thas creatted representts a substtanttfial resource ttThatt can augmentt arcThaeologfical 

observattfions aboutt ttThe role off Thuman scavengfing off beacThed carcasses along ttThe NorttThwestt coastt. 

 

We compfiled datta on all “fffinds,” or ttThe fffirstt ttfime a COASST parttficfipantt encounttered a carcass, tto 

generatte comparattfive representtattfions ffor ttThfis projectt; only carcasses fidenttfifffied tto specfies (~92% off ttThe 

enttfire COASST dattasett) are used. We cThose tto ffocus on datta ffrom ttThe souttThern WasThfingtton and Oregon 

coastts (Therefinafftter refferred tto as ttThe NorttThwestt Coastt or NWC dattasett; Ffig. 1) because off ttThe ongofing 

debatte fin ttThfis regfion aboutt wThettTher nattfive peoples Thuntted offffsThore (Mfinor 2001; Losey and Yang 2007). 

TThe Mfinard sfitte fis ffound wfittThfin ttThe WasThfingtton “SouttTh Coastt” regfion off ttThe COASST program, and 

specfifffically wfittThfin ttThe Grays Harbor area. TThereffore, we also creatted a subsett off ttThe NWC dattasett 

ttargettfing a 10-kfilometter radfius around Mfinard (bettween 6 and 14 beacThes surveyed annually by 

COASST; Therefinafftter refferred tto as ttThe Grays Harbor or GH dattasett). We compressed all ttaxonomfic 

finfformattfion fintto ffrequency dfisttrfibuttfions off all carcasses fidenttfifffied (and verfifffied) tto specfies, regardless off 

datte, season or year. TThe NWC dattasett was sampled ffrom 2005 ttThrougTh 2013, wThereas ttThe GH dattasett 

was assembled ffrom 2000 ttThrougTh 2013. TThe dfifffference fin ttemporal coverage refflectts more recentt 

expansfion off ttThe program fintto souttThern Oregon sucTh ttThatt datta prfior tto 2005 were unevenly dfisttrfibutted 

seasonally and sparse spattfially fin ttThfis partt off ttThe sttatte. 

 

In ttThfis sttudy, we used fffive cattegorfies off body partt presence recorded by datta collecttors (sThown fin Ffig. 2):  

1. “Inttactt”: a carcass was desfignatted as finttactt fiff all major partts off ttThe body are presentt (Thead, 

breastt, wfings, and legs) and ttThe carcass was devofid off obvfious wounds. In general, “finttactt” 

sfignfifffies ttThatt ttThe carcass fis relattfively ffresTh and ttThatt no scavengfing Thas occurred.  

2. “Head”: presence/absence. 

3. “Legs”: presence recorded fiff att leastt one leg was presentt. 

4. “Wfings”: presence recorded fiff att leastt one wfing was presentt. 

5. “Wfings only”: presence recorded fiff only wfings (one or bottTh) were presentt.  

Accordfing tto ttThe COASST prottocol, a carcass can only be countted as a “COASST bfird” fiff one off ttThe ttThree 

morpThomettrfic measurementts (culmen, ttarsus, wfing cThord) can be relfiably made; ttThus voluntteers wfill 

never record ttruly dfisarttficulatted or rottttfing carcasses, or bones only. 
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4.2 TThe Mfinard Sfitte  

 

TThe Mfinard sfitte fis a latte preThfisttorfic sThell mfidden, wThficTh was excavatted by WasThfingtton Sttatte Unfiversfitty 

sttudentts fin 1969 and 1970 under ttThe dfirecttfion off Tom Roll (Roll 1974). TThe sfitte, locatted approxfimattely 

640 m eastt off ttThe Pacfifffic sThore (prfior tto Thfisttorfic landscape cThanges), was conttfinuously occupfied ffrom 

approxfimattely AD 1000-1600, wfittTh some use afftter European conttactt (Bovy 2007). TThe mfidden was 

excavatted usfing 20-centtfimetter arbfittrary levels and screened ttThrougTh 0.64 cm (1/4”) screens. All 

verttebratte remafins collectted are curatted att ttThe Museum off AnttThropology, WasThfingtton Sttatte Unfiversfitty. 

Analysfis off ttThe Mfinard bfird bone assemblage was finfittfially underttaken tto Thelp assess ttThe role off clfimatte 

cThange, seasonalfitty, ttecttonfic acttfivfitty, and Thuman fimpactts on bfird populattfions durfing ttThe latte Holocene. 

  

Bovy completted fidenttfiffficattfion off ttThe large (n=3498) and dfiverse (att leastt 67 ttaxa) bfird assemblage ffrom 

Mfinard usfing ttThe exttensfive zoologfical refference collecttfion att ttThe Burke Museum off Nattural Hfisttory and 

Cultture. SThe fidenttfifffied all bone ffragmentts (wThole elementts, arttficular ends, sThafftts), excludfing verttebrae 

and rfibs, tto elementt and ttaxon, fiff possfible. Bovy attttemptted tto refffitt specfimens ffrom ttThe same level bags, 

and refffitt specfimens were countted only once. Measurementts were used tto dfisttfingufisTh closely relatted 

specfies, sucTh as Surff (Melanfitttta perspficfillatta) and WThfitte-wfinged Scotters (Melanfitttta ffusca), and Sootty 

(Pufffffinus grfiseus) and SThortt-ttafiled SThearwatters (Pufffffinus ttenufirosttrfis; Bovy 2005). 

 

A number off quanttfittattfive measures are used tto descrfibe ttThe mostt abundantt ttaxa (NISP> 100) fin ttThe 

Mfinard assemblage, fincludfing Number off Identtfifffied Specfimens (NISP), Mfinfimum Number off Elementts 

(MNE), and Mfinfimum Number off Indfivfiduals (MNI). NISP fis correlatted wfittTh bottTh MNE and MNI and fis 

sfimpler tto calculatte (Grayson 1984; Grayson and Frey 2004). However, MNE values are also provfided 

due tto dfifffferenttfial ffragmenttattfion off certtafin elementts fin ttThe assemblage; ffor example, only 1% (2 outt off 

174) off sThearwatter Thumerfi specfimens fin ttThe assemblage are complette, wThfile 78% (80 outt off 102) 

sThearwatter ffemora are complette. Bovy calculatted ttThe MNE values usfing recorded observattfions on ttThe 

sfide, segmentt (dfisttal, proxfimal, sThafftt), porttfion (landmarks), and esttfimatted completteness (%) ffor eacTh 

specfimen. Gfiven ttThatt ttThe collecttfion Thad already been retturned, sThe was nott able tto dfirecttly cTheck ffor 

overlap on broken specfimens; ttThe MNE values are ttThereffore conservattfive esttfimattes gfiven ttThatt more 

overlap may Thave exfistted ttThan was capttured fin Ther codfing systtem ffor landmarks. In addfittfion, we 

calculatted MNE values ffor ttThe enttfire assemblage, rattTher ttThan by ttThe arbfittrary 20-centtfimetter excavattfion 

levels, tto avofid problems wfittTh aggregattfion (Grayson 1984). 

 

4.3 Comparfing ttThe ttwo dattasetts 

 

Itt fis cThallengfing tto compare modern survey datta, wThficTh record presence/absence datta ffor numerous 

body partts on findfivfidual bfird carcasses, tto arcThaeologfical bfird assemblages, wThficTh offtten conttafin fisolatted 

skelettal elementts ffrom many dfifffferentt findfivfiduals and accumulatte over larger perfiods off ttfime (Avery and 

UnderThfill 1986:357). We adaptt a sttandardfized anattomfical regfion approacTh developed by Sttfiner 

(1994:240, Table 9.4), wTho compared ungulatte bones ffrom Moustterfian cave sfittes tto assemblages 

creatted by modern Thyenas. Brfieffly, ttThfis mettThod ttallfies findfivfidual elementts wfittThfin an anattomfical regfion, 

allowfing ttThe comparfison off expectted ffrequencfies among regfions. Sttfiner fidenttfifffied nfine anattomfical 

regfions fin Ther sttudy; Thowever, we are only able tto compare ttThree regfions (Head, Wfings, Legs), gfiven Thow 

ttThe COASST datta were collectted. Expectted MNE values ffor eacTh anattomfical regfion are calculatted as 

ffollows: Head (½ mandfible= 2; ½ skull= 2; Tottal Head= 4), Wfings (Thumerus= 2; radfius= 2; ulna= 2; 

carpomettacarpus= 2; Tottal Wfing= 8), and Legs (ffemur= 2; ttfibfiottarsus= 2; ttarsomettattarsus= 2; Tottal Leg= 

6). Pecttoral elementts and ttThe pelvfis/synsacrum are excluded because ttThefir presence was nott recorded 

ffor ttThe beacThed carcasses. TThe rear pThalanges, dfisttal wfing dfigfitts, and carpals are excluded because ttThey 

are less lfikely tto be recovered fin 0.64 cm mesTh (Bovy 2011b), and were nott always fidenttfifffied tto specfies 
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(Bovy 2005). We use ttThe rattfio off expectted MNE values ffollowfing Sttfiner (1994) fin ttwo ways. Ffirstt, we 

generatte rattfios representtfing ttThe Thuman scavengfing and Thuman Thunttfing ThypottTheses and ttestt ttThese 

agafinstt ttThe Mfinard MNE values. Second, we sttandardfize ttThe Mfinard MNE values accordfing tto ttThese 

rattfios, wThficTh allows dfirectt comparfison tto ttThe COASST dattasetts. 

 

5. Resultts 

 

5.1 Specfies ffrequency dfisttrfibuttfions wfittThfin ttThe COASST dattasetts 

TThe NWC dattasett ttallfied 21,280 bfirds over ttThe pastt decade; 19,750 were fidenttfifffied tto specfies (2005-

2013; Supplementtary Table 1). COASST parttficfipantts fidenttfifffied ttThe carcasses off 124 specfies, 

encompassfing seabfirds, watterffowl, sThorebfirds, and tterresttrfial bfirds. We classfifffied all specfies fintto larger 

ttaxonomfic groups (subffamfily, ffamfily, order), and removed any group wfittTh ffewer ttThan 100 specfimens ffrom 

ffurttTher analysfis tto avofid overempThasfizfing rare specfies; ttThese fincluded Thawks, ffalcons, Therons, owls, 

tturkeys, pTheasantts, cootts, cThfickens, boobfies and passerfines. TThe remafinfing assemblage (19,599 

specfimens) conttafined 90 specfies and one specfies group – large fimmatture gulls (Larus spp.). Off ttThese, 

ttThe majorfitty were Alcfids (auks; 42.7%), especfially Common Murres (Urfia aalge; n = 6,125) and 

RThfinoceros Aukletts (CerorThfinca monoceratta; n = 1,449). Procellarfififformes (ttubenoses) comprfised an 

addfittfional 27.9% off ttThe assemblage, fincludfing NorttThern Fulmars (Fulmarfis glacfialfis; n = 4,281) and Sootty 

SThearwatters (Pufffffinus grfiseus; n = 855), wThfile albattrosses (PThoebasttrfia spp) and sttorm-pettrels 

(Oceanodroma spp.) collecttfively comprfised only 1.1% off ttThe ttottal. TThe ttThfird mostt abundantt ttaxon was ttThe 

Larfidae (14.7%), fincludfing a varfietty off gulls, kfittttfiwakes and tterns, and ttThe multtfi-specfies cattegory large 

fimmatture gulls.  

 

WfittThfin ttThe more spattfially proscrfibed GH dattasett, COASST parttficfipantts fidenttfifffied 4,738 specfimens tto one 

off 86 specfies (Supplementtary Table 2). Once rare specfies and tterresttrfial specfies Thad been removed (see 

procedure above), 4,704 specfimens ffrom 12 ttaxon groups remafined, comprfisfing 69 specfies. TThe 

ffrequency dfisttrfibuttfion off specfies largely mfirrored ttThe NWC dattasett (Ffig. 3), wfittTh mfinor dfifffferences: 

NorttThern Fulmars, large fimmatture gulls and Sootty SThearwatters were relattfively more ffrequentt, and 

Common Murres, RThfinoceros Aukletts, and ttThe cormorantts were comparattfively under-representted.  

Off ttThe specfies ffound att Mfinard (see 5.4) and prevalentt fin ttThe COASST dattasetts, only Common Murres 

occurred att sttattfisttfically dfifffferentt ffrequencfies across ttThe NWC and GH dattasetts (Ffig. 3). 

 

5.2 Skelettal partt dfisttrfibuttfions wfittThfin ttThe COASST dattasetts 

 

Summed across all specfies fin ttThe NWC dattasett, wfings were ttThe mostt observed body partt (Table 1). 

Almostt all (98.2%) off ttThe observed carcasses were ffound wfittTh att leastt one wfing. However, only 10.4% off 

carcasses were ffound as only wfings, suggesttfing ttThatt mostt carcasses survfive wfittTh multtfiple skelettal 

elementts. In ffactt, 78.3% off fidenttfifffied carcasses were ffound wfittTh Theads, and 85.1% Thad one or more legs. 

Inttactt bfirds, ttThose carcasses wfittThoutt any sfign off ttrauma, predattfion or scavengfing, representted a mfinorfitty 

off ttThe dattasett (16.6%). 

 

TThe relattfive abundance off major skelettal elementts was a ffuncttfion off ttaxonomfic group (Ffig. 4). We 

compared group-specfifffic ffrequencfies off body partt occurrence agafinstt ttThe global (N = 19,599 carcasses) 

dfisttrfibuttfion. Because percenttages were derfived ffrom ttThe cumulattfive dattasett, renderfing sttattfisttfical 

measures off varfiabfilfitty moott, we used a ttThresThold off 10% dfifffference as a ttThresThold over (under) wThficTh we 

reasoned anomalfies may be findficattfive off a larger and/or persfisttentt pattttern. SThorebfirds, gulls and 

especfially ducks were ffar more lfikely tto be dfiscovered as “wfings only” relattfive tto ttThe overall average. 

Almostt 40% off ttThe ducks, fincludfing 78.8% off Green-wfinged Teal (Anas carolfinensfis), 54% off BuffffleThead 

(BucepThala albeola), and 42% off NorttThern Pfinttafil (Anas acutta)—ttThe ttThree mostt abundantt small ducks fin 
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ttThe dattasett (Supplementtal Table 1)—were ffound as “wfings only.” By conttrastt, Theads and legs off ttThese 

ttaxonomfic groups were comparattfively less lfikely tto be dfiscovered.  

 

Paradoxfically, sThorebfirds were also slfigThttly more lfikely tto be ffound as finttactt carcasses. TThfis ttrend, 

Thowever, fis rootted fin a sfingle mass morttalfitty eventt off postt-breedfing, mfigrattfing Red PThalaropes 

(PThalaropus ffulficarfius) fin 2005 wThen bfirds were lfitterally alfigThttfing on ttThe beacTh exThaustted and dyfing 

durfing COASST surveys. In ttThfis sfingle eventt, Thalff (n = 33) off all pThalaropes fin ttThe dattasett were ffound. 

Podficfipeds were more lfikely ttThan average tto be ffound wfittTh Theads. TThfis ttrend fis arttfiffficfially finfflatted as 

fidenttfiffficattfion off Westtern (AecThmopThorus occfidenttalfis) versus Clark’s (A. clarkfifi) Grebes by COASST 

voluntteers necessfittattes ttThe presence off a Thead (fi.e., wThettTher ttThe eye fis conttafined fin ttThe dark or lfigThtt 

ffacfial plumage). TThus, Theadless large grebes cannott be fidenttfifffied tto specfies and are nott representted fin 

ttThe dattasett. 

 

To sttattfisttfically compare ttThe patttterns off body partt occurrence bettween ttThe NWC and GH dattasetts, we 

narrowed our ffocus tto ttThe sufitte off specfies ttThatt were prevalentt fin ttThe Mfinard dattasett (Table 2), wfittTh one 

excepttfion. TThe albattross bones att Mfinard mostt closely resemble ttThe SThortt-ttafiled Albattross (PThoebasttrfia 

albattrus) fin sfize (Bovy 2005:324). As ttThfis specfies fis exttremely rare ttoday and COASST parttficfipantts dfid 

nott record any fffinds off ttThfis specfies, we substtfittutted bottTh Black-ffootted (P. nfigrfipes) and Laysan Albattross 

(P. fimmuttabfilfis) ffor comparfison. Across all ttaxa, only Common Murres Thad sttattfisttfically dfifffferentt skelettal 

partt dfisttrfibuttfions (Table 2). We ttThereffore use ttThe NWC dattasett as representtattfive off ttThe fffiner scale Gray’s 

Harbor area (ffor bottTh specfies and carcass condfittfion), butt also finclude ttThe GH murre datta fin subsequentt 

analyses. 

 

5.3 Comparfing COASST datta tto ttThe Thuman scavengfing and Thuman Thunttfing ThypottTheses 

 

Focusfing on ttThe major specfies occurrfing att Mfinard and presentt fin ttThe COASST dattasett, only a mfinorfitty 

were ffound as efittTher finttactt or “wfings only” by COASST parttficfipantts (Table 3). Mostt carcasses were 

dfiscovered wfittTh multtfiple skelettal elementts, albefitt rarely wfittThoutt any sfigns off predattfion or scavengfing (fi.e., 

finttactt). Conttrary tto ttThe Thuman scavengfing ThypottThesfis, Thowever, only ttThe scotters Thad ThfigTher “wfings only” 

countts. All ottTher specfies were findfisttfingufisThable (albattrosses) or Thad finttactt carcass countts 2-3 ttfimes as 

large as “wfings only” countts. Common Murres fin ttThe Gray’s Harbor regfion acttually Thad finttactt countts ttThatt 

were more ttThan an order off magnfittude ThfigTher (17x) ttThan “wfings only” countts. 

 

A sttrfictt fintterprettattfion off ttThe Thuman scavengfing ThypottThesfis predfictts ttThatt only wfings would wasTh asThore. 

TThe COASST dattasett clearly belfies ttThfis pattttern (Ffig. 5A-C and finsett). To sttattfisttfically compare ttThe 

COASST dattasett tto ttThe Thuman scavengfing ThypottThesfis, we creatted a “wfings only” dfisttrfibuttfion based on 

ttThe ttottal number off carcasses ffound wfittThfin specfies, and added a mfinfimal countt value tto ttThe Thead and leg 

cells (n = 5) tto ffacfilfittatte ttThe use off cThfi-square conttfingency ttables. All specfies were sfignfiffficanttly dfifffferentt 

ffrom a “wfings only” dfisttrfibuttfion (Table 3), wfittTh ffafirly consfisttentt percentt devfiattfions off Thead (+35-40%) and 

legs (+35-41%). To compare ttThe COASST dattasett tto ttThe Thuman Thunttfing ThypottThesfis, we creatted an fideal 

dfisttrfibuttfion off body partts (Thead, wfings, legs), scaled tto ttThe maxfimum countt (always wfings) wfittThfin eacTh 

specfies (e.g., ffor Surff Scotters, ttThe HH dfisttrfibuttfion would be Thead=156, wfings=156, legs=156; Table 3; 

Ffig. 5A-C and finsett). TThe majorfitty off ttThe prfincfipal specfies examfined Thave "on-ttThe-beacTh" (fi.e. COASST) 

skelettal elementt dfisttrfibuttfions ttThatt are sfignfiffficanttly dfivergentt ffrom ttThose expectted fin a complette bfird (ttThe 

sttrfictt fintterprettattfion off ttThe Thunttfing ThypottThesfis). Only albattrosses, WThfitte-wfinged Scotters, and Common 

Murres (fin ttThe resttrfictted Gray's Harbor dattasett) are findfisttfingufisThable ffrom Thunttfing, and scotters margfinally 

so. For specfies wfittTh sfignfiffficantt dfifffferences fin skelettal partt dfisttrfibuttfion, Theads were less prevalentt ttThan 

predfictted by ttThe Thunttfing ThypottThesfis and/or wfings were more prevalentt ttThan expectted, wfittTh percentt 

devfiattfions rangfing upwards off 20% (e.g. Cassfin’s Auklett Theads).  
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In sum, ttThe COASST datta are closer tto replficattfing an equal occurrence off body partts as compared tto 

only wfings avafilable. In ttThree cases (WThfitte-wfinged Scotters, Albattrosses, and Common Murre att Gray's 

Harbor sfittes), ttThere fis no sttattfisttfical dfifffference bettween ttThe COASST datta and an equal avafilabfilfitty off 

body partts. However, fin all cases ttThere fis a ThfigThly sfignfiffficantt (and absoluttely larger percentt devfiattfion) 

dfifffference bettween ttThe COASST datta and ttThe predficttfion ttThatt only wfings would be avafilable (Table 3). 

 

5.4 TThe Mfinard Sfitte: Hunttfing or Scavengfing? 

 

AlttThougTh ttThe Mfinard assemblage fincludes att leastt 45 marfine bfird specfies (SupplementtaryTable 3), only a 

ffew specfies predomfinatte: Surff Scotter, WThfitte-wfinged Scotter, SThortt-ttafiled Albattross, NorttThern Fulmar, 

Sootty SThearwatter, Cassfin’s Auklett (PttycThorampThus aleuttficus), and Common Murre. Off ttThese, fffive are 

also abundantt fin ttThe COASST dattasetts (Ffig. 3), fincludfing ttThe ttop ttwo specfies ffound by COASST 

parttficfipantts, murres and ffulmars.  

 

TThe skelettal partt ffrequency (NISP, MNE, MNI) ffor ttThe seven mostt abundantt ttaxa att Mfinard (NISP>100) 

findficatte a ThfigTh degree off ffragmenttattfion (Table 4), seen fin ttThe dfiscrepancy bettween ttThe NISP and MNE 

values, parttficularly fin long and ttThfin elementts sucTh as ttThe Thumerus, ulna, radfius and ttfibfiottarsus. TThe MNI 

values ttake bottTh porttfion and sfide (lefftt or rfigThtt) fintto accountt; ffor example, ttThe MNI off 65 ffor Cassfin’s 

Auklett was calculatted based on ttThe number off proxfimal rfigThtt ulnae. 

 

For all ttaxa att Mfinard exceptt ttThe Sootty SThearwatter, wfings were ttThe mostt abundantt body partt (Ffig. 5D-F). 

To compare ttThe Mfinard datta tto ttThe Thuman scavengfing ThypottThesfis, we creatted a dfisttrfibuttfion based on ttThe 

maxfimum MNE wfittThfin eacTh ttaxon, and mafinttafined ottTherwfise zero cells (fi.e., Thead, legs) att n = 5 or an 

exactt numerfic mattcTh fin cases wThere ttThe relevantt MNE was <5. TThfis made ttThe comparfison conservattfive 

relattfive tto ttThe sttrfictt Thuman scavengfing ThypottThesfis, butt preserved ttThe finttegrfitty off ttThe conttfingency ttable 

comparfison. AlttThougTh several specfies exThfibfitted ThfigThly sfignfiffficantt sttattfisttfical dfifffferences ffrom ttThe 

scavengfing ThypottThesfis, NorttThern Fulmars were only margfinally sfignfiffficanttly dfifffferentt and albattrosses 

were findfisttfingufisThable (Table 5).  

 

To compare ttThe Mfinard fffindfings tto ttThe Thuman Thunttfing ThypottThesfis, we creatted skelettal elementt 

dfisttrfibuttfions based on ttThe sttandardfized anattomfical regfion rattfios scaled tto ttThe maxfimum MNE countt 

wfittThfin eacTh specfies (e.g., ffor Surff Scotters, ttThe scaled dfisttrfibuttfion was Thead= 31, wfing= 62, leg= 47). TThe 

equal skelettal elementt dfisttrfibuttfion was sfignfiffficanttly dfifffferentt ffrom ttThe Mfinard dattasett (Table 5) fin all 

cases exceptt albattross. Far ffewer cranfial elementts were ffound ttThan expectted (percentt devfiattfion ranged 

ffrom 38-94%). Legs were also somewThatt less representted ttThan expectted. 

 

TThe COASST dattasett representts an altternatte (ttThfird) base comparfison ffor ttThe Thuman scavengfing 

ThypottThesfis, as fitt may be ttThe closestt tto wThatt would Thave been avafilable tto Thuman fforagers along ttThe 

NorttThwestt Coastt. Anattomfical partt comparfisons bettween ttThe COASST dattasett and ttThe Mfinard 

arcThaeologfical datta suggestt ttThatt fin all cases, COASST and Mfinard dfisttrfibuttfions off body partts are 

sfignfiffficanttly dfifffferentt (Ffig. 5, Table 5). Excludfing albattrosses (ffor wThficTh low countts att Mfinard rendered 

sttattfisttfical power finsuffffficfientt), ttThe percentt devfiattfion fin cranfial elementts fin ttThe Mfinard datta were 71-95% 

lower ttThan expectted. In ffactt, ffour off ttThe seven specfies pulled outt ffor more dettafiled sttudy Thad acttual (fi.e. 

Mfinard) versus expectted (fi.e. COASST) Thead countts ttThatt were over 90% lower.  

 

In sum, ttThe Mfinard dattasett does nott easfily mattcTh any off ttThe ttThree pottenttfial comparfisons (Table 5). 

Albattrosses (nott sThown) were nott sttattfisttfically dfifffferentt ffrom any ThypottThesfis, alttThougTh ttThfis was mostt 

probably a ffuncttfion off low countts fin ttThe Mfinard dattasett. WThfitte-wfinged scotters were sfignfiffficanttly and 



Page 10 

Bovy ett al. DfisttfingufisThfing OffffsThore Hunttfing and Scavengfing, Pre-Publficattfion Manuscrfiptt off Ffinal Paper 

equally dfifffferentt ffrom all ttThree ThypottTheses. Off ttThe remafinfing specfies, cThfi-square mfinfima findficatte ttThatt Surff 

Scotters, NorttThern Fulmars and Cassfin’s Aukletts were relattfively more sfimfilar tto ttThe Thuman scavengfing 

ThypottThesfis, wThfile Sootty SThearwatters and Common Murres were relattfively more sfimfilar tto ttThe Thuman 

Thunttfing ThypottThesfis. None off ttThe specfies were mostt sfimfilar tto ttThe COASST dattasett. 

 

6. Dfiscussfion 

 

TThe COASST datta demonsttratte ttThatt conttemporary beacThed bfird carcasses are closer tto replficattfing ttThe 

Thuman Thunttfing ThypottThesfis (equal body partt representtattfion) ttThan ttThe Thuman scavengfing ThypottThesfis 

(wfings only), ttThrowfing fintto doubtt ttThe use off ttTheorettfical consttructts off body partt rattfios (Bovy 2012, Lyman 

2003; UlrficTh 2009) as findficattors off ttThe fforagfing beThavfiors off findfigenous peoples. For all specfies 

examfined, ttThere was a ThfigThly sfignfiffficantt dfifffference bettween ttThe COASST datta and ttThe predficttfion ttThatt 

only wfings would be avafilable. AlttThougTh ttThere were ffew complettely finttactt bfirds fin ttThe COASST dattasett 

(7-33%, dependfing on specfies and locattfion), mostt (>75%) carcasses Thad a combfinattfion off Thead, wfings 

and legs (Ffig. 4).  

 

An fimporttantt caveatt tto our analysfis fis ttThatt ttThe COASST datta does nott speak tto ttThe relattfive presence off 

ttThe pecttoral gfirdle. TThus ttThe presence off wfings on a carcass does nott necessarfily findficatte ttThe avafilabfilfitty 

off breastt musculatture; and ttThe condfittfion “wfings only” fis findficattfive off ttThfis absence. Because ttThe presence 

off an finttactt breastt was nott unfifformly recorded by COASST parttficfipantts, we dfid nott finclude ttThese datta fin 

our analysfis; Thowever, ttThese percenttages are, by defffinfittfion, addfittfional tto ttThe mostt conservattfive COASST 

carcass condfittfion cattegory “finttactt.” Globally across ttThe dattasett, 16.6% off ttThe carcasses were finttactt, or 

3,261 bfirds ffound. Gfiven ttThatt ttThe COASST datta representts a small ffracttfion off wThatt wasThes asThore 

(because survey effffortt representts a ffracttfion off all kfilometters off sThorelfine and a very small ffracttfion off all 

days), ttThfis would ttranslatte fintto ttens off ttThousands off sucTh carcasses avafilable tto coasttal resfidentts 

assumfing ttThe conttemporaneous carcass-ffall fis nott larger ttThan fitt was Thfisttorfically. 

 

Many ffacttors may affffectt ttThe finttegrfitty off beacThed carcasses, fincludfing ttThe cause off deattTh (predattfion, 

sttorm, sttarvattfion, old age), ttThe lengttTh off ttfime a bfird ffloatts att sea beffore befing beacThed, ocean 

ttemperattures, ttThe dfisttance ttraveled due tto wfind drfifftt and oceanfic currentts, wThettTher or nott ttThe carcass fis 

scavenged, ttThe specfies, and ttThe age and/or sfize off ttThe bfird (Bfibby and Lloyd 1977; Wfiese and Jones 

2001). Varfious experfimentts, fincludfing ttettTherfing ttestts (Ford ett al. 1991) and drfifftter sttudfies (e.g. 

CampThuysen 1989), Thave ttestted ttThe effffectts off ttThe ocean on carcass sfinkfing ttfimes and recovery on 

beacThes; ttThese ffacttors fimpactt ttThe number and preservattfion off bfirds ttThatt wasTh up onsThore. In ffactt, some 

off ttThese ffacttors may Thave been att play fin ttThe COASST dattasett, as skelettal partt ffrequencfies were specfies 

specfifffic (Ffig. 4). For finsttance, ttThe relattfive lack off Theads and legs fin small-bodfied bfirds (sThorebfirds, small 

ducks) combfined wfittTh a ThfigTher prevalence off “wfings-only” carcasses suggestts rapttor predattfion. 

TThrougThoutt coasttal regfions fincludfing along ttThe NWC COASST regfion, Peregrfine Falcons, Falco 

peregrfinus, are known tto prey prefferenttfially on small seabfirds, sThorebfirds and watterffowl (Garcfia ett al. 

2014; Olsen ett al. 2008), offtten leavfing only wfings att beacTh kfill sfittes (Pafine ett al. 1990). Clearly, 

arcThaeologfistts need tto consfider skelettal partt patttterns ffor findfivfidual ttaxa, nott all bfirds ttogettTher, wThen 

attttempttfing tto assess wThettTher an assemblage was scavenged, and fideally wfittTh relattfively large sample 

sfizes (e.g. Thundreds). 

 

Comparfison off ttThe COASST and Mfinard dattasetts reveals a relattfive lack off skulls and mandfibles ffor all 

specfies att Mfinard (Ffig. 5), wThficTh may resultt ffrom a number off ffacttors sucTh as screen sfize, bone densfitty, 

preservattfion, ffragmenttattfion, and fidenttfiffficattfion bfias. Addfittfionally, culttural ffacttors (Tharvesttfing, processfing, 

ttransportt, cookfing) and ttapThonomfic agentts (sofil acfidfitty, bfiotturbattfion, weattTherfing) fimpactt ttThe fffinal 

arcThaeologfical assemblage unearttThed att ttThfis and ottTher sfittes. Despfitte ttThfis dfifffference, scavengfing 
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beacThed bfird carcasses may Thave been one off ttThe many subsfisttence sttrattegfies used by Mfinard sfitte 

occupantts. WThfile nattfive peoples fin ttThe regfion were certtafinly capable off Thunttfing bfirds effffecttfively (e.g. 

Elmendorff 1960; Olson 1936), ttThere are several reasons tto belfieve ttThatt scavenged carcasses were also 

obttafined att ttThfis parttficular sfitte. Ffirstt, ttThe mostt abundantt specfies recovered ffrom Mfinard finclude many off 

ttThe mostt ffrequenttly beacThed carcasses fin ttThe COASST dattasett. All off ttThe ttop ffour marfine bfird specfies 

recovered att Mfinard – Sootty SThearwatters, Cassfin’s Aukletts, Common Murres and NorttThern Fulmars 

(usfing NISP, Table 4, Supplementtal Table 3) – were among ttThe ttop 10 specfies beacThed along ttThe 

NorttThwestt Coastt regfion fin ttThe conttemporary dattasett (Ffig. 3). In ffactt, ttThe overlap bettween Mfinard specfies 

and COASST specfies breaks down fin only ttThree cases: relattfive absence off RThfinoceros Aukletts and 

cormorantts fin ttThe Mfinard dattasett as compared tto COASST, and a sfignfiffficanttly ThfigTher occurrence off 

SThortt-ttafiled Albattross fin ttThe Mfinard versus conttemporary datta. TThe latttter pattttern fis easfily explafined as 

ttThfis specfies was drfiven tto ttThe brfink off exttfincttfion durfing ttThe early 1900s and only a ffew ttThousand 

findfivfiduals comprfise ttThe currentt world’s populattfion (Hasegawa and DeGange 1982). TThe lack off 

cormorantts and RThfinoceros Aukletts fis more dfiffffficultt tto explafin, alttThougTh ttThe fformer Tharbor exttremely ThfigTh 

parasfitte loads (Dzfiekonska-Rynko and Dzfika 2011; El-DakThly ett al. 2012) and may Thave been avofided by 

Mfinard occupantts.  

 

Second, ttThe COASST and Mfinard specfies dfisttrfibuttfions finclude specfies ttThatt would Thave requfired varyfing 

degrees off effffortt tto Thuntt fin large numbers. Common Murres and large-bodfied gulls (Glaucous-wfinged, 

Westtern) are ubfiqufittous local breeders ttThatt ffrequentt nearsThore watters ttThrougThoutt ttThe NorttThwestt Coastt 

regfion (McGowan ett al. 2013; Zamon ett al. 2014). TThese specfies may Thave been equally avafilable by 

scavengfing or Thunttfing (e.g., on ttThe breedfing colonfies). By conttrastt, bottTh NorttThern Fulmars and Sootty 

SThearwatters are pelagfic mfigrantts tto ttThe NorttThwestt Coastt regfion. TThese specfies, alttThougTh exttremely 

numerous wfittThfin ttThe Calfiffornfia Currentt large marfine ecosysttem (Adams ett al. 2012; McGowan ett al. 

2013), are prfincfipally ffound fin offffsThore watters att ttThe edge off and offff ttThe coasttal sThelff (HattcTh ett al. 2010). 

Hunttfing would Thave requfired bottTh boatts capable off navfigattfing offffsThore (5-50 mfiles offffsThore) watters and 

systtems ffor attttracttfing ttThese bfirds wfittThfin range. On ttThe ottTher Thand, nott only would scavengfing Thave been 

comparattfively sfimple, bottTh off ttThese specfies occur att predficttable ttfimes off year (ffall and sprfing-summer, 

respecttfively; COASST unpub. datta). In ffactt, ttThe Mfinard sfitte fis locatted fin an area – ttThe Columbfia Rfiver 

Plume - ttThatt Thas been sThown tto be prolfifffic ffor bottTh local and mfigrantt marfine bfird specfies (Kudela ett al. 

2010; Zamon ett al. 2014), wfittTh oceanograpThfic fforcfing brfingfing large amountts off fflottsam, fincludfing 

carcasses, tto sThore especfially durfing ffall-wfintter-early sprfing monttThs (Hfickey and Banas 2003; ParrfisTh ett 

al. 2007). WfittThfin ttThe Gray’s Harbor regfion (Ffig. 1), Thundreds off carcasses per year Thave been observed 

by COASST parttficfipantts, wThficTh scales tto ttThousands off carcasses avafilable annually wfittThfin 10 kfilometters 

off ttThe Mfinard sfitte (ParrfisTh unpub. datta).  

 

Ffinally, up tto Thundreds off carcasses per kfilometter may Thave wasThed up dafily durfing less ffrequentt 

massfive morttalfitty eventts known as “wrecks.” Wrecks off many dfifffferentt ttypes off marfine ttop predattors, 

fincludfing seabfirds, Thave been notted fin recentt years (Matterna ett al. 2011). Specfies-specfifffic wrecks are 

assocfiatted wfittTh severe cold weattTher (Mallory ett al. 2009; ScThrefiber 2001:204), wfintter sttorms 

(CampThuysen ett al. 1999, PThfilfipson 2014), and more broadly wfittTh cThangfing clfimatte condfittfions (ParrfisTh ett 

al. 2007). Ffive off ttThe mostt abundantt specfies recovered att Mfinard, fincludfing bottTh pelagfic mfigrantts, were 

finvolved fin att leastt one wreck durfing ttThe NWC COASST samplfing fintterval: Surff Scotter, Cassfin’s Auklett, 

Sootty SThearwatter, NorttThern Fulmar and Common Murre (ParrfisTh ett al. 2007, COASST unpub. datta). 

WThfile scavenged carcasses are offtten assumed tto be prfimarfily usefful as a source off ffeattThers or bones ffor 

ttools (Eda ett al. 2015; Lyman 2003; ScThalk 2003), wrecks may Thave also been valuable sources off meatt. 

Common tto all monfittored sThorelfines, wrecks are mostt predficttable durfing ttThe postt-breedfing and wfintter 

monttThs wThen relattfively poor body condfittfion and degradfing envfironmenttal condfittfions pusTh many 

findfivfiduals beyond ttThefir capabfilfittfies (Fortt and Gremfillett 2009). Off fimportt tto Mfinard occupantts, wrecks 
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ttypfically delfiver large numbers off finttactt, relattfively ffresTh carcasses, occasfionally numberfing fin ttThe ttens off 

ttThousands (CampThuysen ett al. 1999; Harrfis and Wanless 1996; Pfiatttt and VanPeltt 1997). Durfing sucTh 

eventts, morfibund specfimens are nott uncommon (Work and Rameyer 1999), provfidfing scavengers wfittTh a 

ready supply off ffresTh meatt.  

 

7. Conclusfions and Futture ResearcTh 

 

TThe COASST datta presentted There sttrongly supportt a rejecttfion off att leastt ttThe fidealfized versfion off ttThe 

Thuman scavengfing ThypottThesfis based on a ttTheorettfical dfisttrfibuttfion off ttThe skelettal partt ffrequencfies off drfifftt 

carcasses. TThe resultts ffrom ttThfis sttudy also refinfforce Serjeanttson’s (2009:240) asserttfion ttThatt “ttThe survfival 

off ttThe dfifffferentt skelettal elementts fis affffectted by so many dfifffferentt processes [e.g. bone densfitty, Thuman 

buttcThery, preservattfion] ttThatt on fitts own fitt fis an unrelfiable gufide tto ttThe orfigfin off a deposfitt” (empThasfis fin 

orfigfinal). Sfimfilarfittfies bettween ttThe Mfinard and COASST dattasetts suggestt ttThatt use off conttemporaneous 

beacThed bfird datta may provfide zooarcThaeology wfittTh a sttattfisttfically deffensfible baselfine off finfformattfion on 

ttThe pThenology, abundance, and condfittfion off bfird carcasses. We suggestt ttThatt arcThaeologfistts sThould 

redefffine ttThe matterfial expecttattfions off scavengfing versus Thunttfing off marfine bfirds, usfing multtfiple lfines off 

evfidence fincludfing butt nott lfimfitted tto: consfiderattfion off ttThe nattural Thfisttorfies and lfiffe Thfisttorfies off ttThe bfirds 

ffound att arcTheologfical sfittes (e.g. mfigrattfion patttterns, breedfing locattfions, seasonal abundance, Thabfittatt 

ttendencfies, moltt cycles); ttThe specfies dfisttrfibuttfion and abundance, and specfies-specfifffic body partt 

dfisttrfibuttfion fin spattfially cofincfidentt conttemporaneous beacThed bfird dattasetts; and ttThe relattfive fincfidence off 

mass morttalfitty eventts or wrecks fin ttThese same areas.  
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Table 1: Skelettal partt ffrequencfies off ttThe mostt common ttaxonomfic groups ffound fin ttThe COASST 

dattasetts.
a
 

Taxonomfic Name Common Name Inttactt Head Legs Wfings 
Wfings 
Only 

Tottal 
Carcasses 

Anattfidae - Goose geese 
0.12 0.80 0.84 0.99 0.12 103 
     29 

Anattfidae - Duck 
dabblfing ducks,  
dfivfing ducks 

0.10 0.47 0.59 0.99 0.39 472 
0.17 0.48 0.59 1.00 0.38 203 

Gavfifidae loons 
0.28 0.87 0.93 1.00 0.05 233 
0.41 0.94 0.97 1.00 0.02 64 

Podficfipedae grebes 
0.29 0.97 0.94 0.99 0 606 
0.40 0.95 0.93 0.98 0.01 185 

Dfiomedefidae albattrosses 
0.07 0.81 0.81 0.95 0.11 95 
     26 

Procellarfifidae 
ffulmar, sThearwatters, 
pettrels 

0.17 0.83 0.87 0.98 0.09 5259 
0.41 0.89 0.91 0.98 0.06 1666 

Hydrobattfidae sttorm-pettrels 
0.24 0.68 0.79 0.98 0.18 8370 
     27 

PThalacrocoracfidae cormorantts 
0.19 0.87 0.90 0.98 0.04 1065 
0.35 0.93 0.90 0.98 0.02 125 

Pelecanfidae pelficans 
0.15 0.82 0.87 0.93 0.06 246 
     40 

CTharadrfififformes sThorebfirds 
0.27 0.60 0.77 0.99 0.22 146 
0.21 0.46 0.69 0.96 0.30 67 

Alcfidae 
murre, gufillemott, pufffffins, 
aukletts, murreletts 

0.19 0.81 0.91 0.99 0.05 8370 
0.33 0.90 0.95 0.99 0.02 1434 

Larfidae gulls, kfittttfiwakes, tterns 
0.06 0.60 0.63 0.98 0.29 2887 
0.07 0.66 0.64 0.99 0.26 838 

All Specfies  
0.166 0.783 0.851 0.982 0.104 19599 
0.303 0.830 0.856 0.985 0.101 4704 

a
Datta are proporttfion off ttottal carcasses ffound wfittTh ttThe relevantt body partt, and are nott exclusfive (e.g., an 

finttactt carcass would be representted fin all cattegorfies exceptt “wfings only”). For eacTh ttaxonomfic group, ttThe 

ttop lfine fis ttThe NWC dattasett and ttThe second lfine fis ttThe GH dattasett. Frequencfies are reportted ffor all 

groups wfittTh countt ttThresTholds off N>100 (NWC; excepttfing albattrosses) and N>50 (GH). 

 

 

 

 

Table 2. Skelettal partt comparfison off ttThe seven mostt prevalentt ttaxa fin ttThe Mfinard datta.
a
 

Common Name Inttactt Head Legs Wfings 
Wfings 
Only 

Tottal 
Carcasses 

χ
2 p 

Surff Scotter 
Melanfitttta perspficfillatta 

0.153 0.548 0.669 0.994 0.287 157 
0.21 0.900 

0.264 0.540 0.724 0.989 0.241 87 
WThfitte-wfinged Scotter 
Melanfitttta ffusca 

0.114 0.667 0.727 0.992 0.242 132 
0.08 0.961 

0.195 0.707 0.707 1.000 0.220 41 
Albattrosses 
PThoebasttrfia spp. 

0.074 0.811 0.811 0.947 0.105 95 
0.01 0.995 

0.154 0.846 0.846 0.962 0.115 26 
NorttThern Fulmar 
Fulmarus glacfialfis 

0.179 0.842 0.871 0.98 0.088 4281 
2.52 0.284 

0.457 0.905 0.910 0.980 0.059 1327 
Sootty SThearwatter 
Pufffffinus grfiseus 

0.130 0.780 0.881 0.977 0.078 855 
0.58 0.748 

0.223 0.838 0.890 0.977 0.074 309 
Cassfin’s Auklett 
PttycThorampThus aleuttficus 

0.244 0.556 0.910 1.000 0.087 356 
0.29 0.865 

0.326 0.616 0.930 1.000 0.070 86 
Common Murre 
Urfia aalge 

0.175 0.810 0.915 0.984 0.054 6125 
6.43 0.040 

0.335 0.918 0.952 0.991 0.019 1093 
a
Datta are as fin Table 1. CThfi-square conttfingency ttable resultts comparfing countts off Theads, wfings, and legs 

are reportted, wfittTh sfignfiffficantt dfifffferences ThfigThlfigThtted fin bold prfintt (dff=2 fin all cases). Albattrosses finclude 

bottTh Black-ffootted and Laysan’s. 
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Table 3. Comparfison off ttThe COASST dattasett versus ttThe Thuman scavengfing (HS) and Thuman Thunttfing 

(HH) ThypottTheses.
a
 

Common Name Inttactt Head Legs Wfings 
Wfings 
Only 

Tottal 
Ffinds 

HS 
χ
2
, p 

HH 
χ
2
, p 

Surff Scotter 24 86 105 156 45 157 
113.95 12.53 
<0.0001 0.0019 

WThfitte-wfinged Scotter 15 88 96 131 45 132 
105.73 5.31 
<0.0001 0.0703 

Albattrosses 7 77 77 90 10 95 
84.64 0.71 
0.0109 0.7012 

NorttThern Fulmar 765 3604 3730 4197 376 4281 
5049.17 26.02 
<0.0001 <0.0001 

Sootty SThearwatter 111 667 753 835 67 855 
962.24 9.92 
<0.0001 0.0070 

Cassfin’s Auklett 87 198 324 356 31 356 
339.60 28.29 
<0.0001 <0.0001 

Common Murre 1071 4961 5605 6028 329 6125 
7261.62 55.07 
<0.0001 <0.0001 

Common Murre - GH 366 1003 1040 1083 21 1093 
1355.75 1.57 
<0.0001 0.4561 

a
Datta are countts off carcasses wfittTh ttThe relevantt condfittfion, wThere ttThe maxfimum countt fis wfings (fin all 

cases). HS comparfison: countts off Thead, legs and wfings versus a manuffacttured “wfings only” dfisttrfibuttfion 

scaled tto acttual ttottal fffinds. HH comparfison: countts off Thead, legs and wfings versus a manuffacttured equal 

dfisttrfibuttfion scaled tto ttThe maxfimum acttual countt. Comparfisons findficattfing no dfifffference bettween ttThe 

COASST dattasett and ttThe ThypottThesfis are fin bold (dff=2 fin all cases). 
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Table 4. Skelettal partt ffrequency ffor ttThe seven mostt abundantt specfies recovered att Mfinard (NISP, MNE, 

MNI).
a
 

 
	
a
Specfies abbrevfiattfions ffollow Ffigure 5 (exceptt STAL= SThortt-ttafiled Albattross). n/a= nott avafilable (nott 

fidenttfifffied tto specfies). 
b
= verttebra nott fidenttfifffied 

 

 

 

 

  

NISP MNE MNI NISP MNE MNI NISP MNE MNI NISP MNE MNI NISP MNE MNI NISP MNE MNI NISP MNE MNI

Axfial Skelettonb

skull 1 1 1 1 1 1 1 1 1 5 4 4 2 1 1 4 3 3
quadratte 3 3 3 1 1 1
mandfible 5 4 4 4 2 1 3 3 3 7 4 2
pelvfis/ synsacrum n/a n/a 5 3 2 7 4 4 64 36 36 21 17 17 24 19 19

Tottal Axfial 0 0 0 6 5 13 9 8 5 72 43 31 23 28 22

Pecttoral Gfirdle
stternum 3 2 2 9 7 7 1 1 1 2 2 1 25 20 20 14 9 9 2 2 2
ffurcula 1 1 1 7 5 5 3 3 3 2 2 2 13 8 8 10 6 6 1 1 1
coracofid 24 23 13 33 30 16 4 3 2 4 4 2 70 70 36 30 30 30 40 39 21
scapula 5 5 4 8 8 4 1 1 1 2 2 1 27 27 18 13 13 8 1 1 1

Tottal Pecttoral 33 31 57 50 9 8 10 10 135 125 67 58 44 43

Wfing
Thumerus 26 18 9 42 32 17 15 11 6 23 12 6 174 101 62 54 35 20 147 91 53
radfius 13 9 6 22 12 6 2 2 1 3 2 1 58 43 22 35 31 20 11 10 5
ulna 21 18 11 32 22 11 13 8 5 17 12 8 86 68 37 62 57 30 150 119 65
carpomettacarpus 20 17 10 22 20 10 5 4 3 14 12 6 60 57 35 50 46 24 45 44 24
pollex n/a n/a 2 2 1 n/a n/a
dfigfitt 2, pThalanx 1 n/a n/a 9 8 4 n/a n/a 4 4 3
dfigfitt 2, pThalanx 2 n/a n/a 1 1 1 n/a n/a 1 1

Tottal Wfing 80 62 118 86 47 36 57 38 378 269 206 174 353 264

Leg
ffemur 21 19 10 27 22 11 7 7 5 7 6 6 102 101 52 48 48 26 57 55 32
ttfibfiottarsus 6 5 4 31 15 8 8 6 3 7 5 4 103 78 40 50 34 21 30 22 12
fffibula 3 3 2
ttarsomettattarsus 7 7 5 16 12 6 3 3 2 8 8 6 124 106 54 27 26 14 25 24 14
pThalanx n/a n/a 16 14 3 7 7 1 49 49 10 6 6 2

Tottal Leg 34 31 74 49 34 30 29 26 378 334 134 117 112 101

Tottal 147 124 13 255 190 17 103 83 6 104 79 8 963 771 62 438 372 30 537 430 65

SUSC NOFU COMU CAAUWWSC STAL SOSH
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Table 5. By ttaxon sttattfisttfical comparfison off ttThe dfisttrfibuttfion off skelettal elementts ffound att ttThe Mfinard sfitte 

versus ttThe Thuman scavengfing and Thuman Thunttfing ThypottTheses, and ttThe COASST dattasett.
a
  

Common Name 
HS 
χ
2
, p 

HH 
χ
2
, p 

COASST 
χ
2
, p 

Surff Scotter 
14.95 25.85 31.19 
0.0006 <0.0001 <0.0001 

WThfitte-wfinged Scotter 
28.64 24.23 33.94 

<0.0001 <0.0001 <0.0001 

NorttThern Fulmar 
6.37 13.34 26.28 

0.0414 0.0013 <0.0001 

Sootty SThearwatter 
208.63 129.00 277.10 
<0.0001 <0.0001 <0.0001 

Cassfin’s Auklett 
74.21 107.58 110.11 

<0.0001 <0.0001 <0.0001 

Common Murre 
74.33 56.89 113.01 

<0.0001 <0.0001 <0.0001 

Common Murre - GH NA NA 
122.04 
<0.0001 

a
Dfisttrfibuttfions ffor ttThe HS and HH comparfisons were manuffacttured usfing a sttandardfized anattomfical regfion 

approacTh (see ttextt). To compare ttThe Mfinard datta tto ttThe COASST datta, ttThe MNE off ttThe fformer was 

sttandardfized usfing ttThe anattomfical rattfios, allowfing dfirectt comparfison tto body partt rattfios. Based on cThfi-

square values, ttThe comparfison ttThatt fis leastt sfignfiffficantt (ttThatt fis, mostt sfimfilar) fis fin bold. Albattrosses were 

removed ffrom ttThe comparfison due tto a lack off suffffficfientt sample sfize tto dfiscern dfifffferences among 

comparfisons. 
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Ffigure	1	

Ffigure 1: Map off WasThfingtton and Oregon coastts, sThowfing ttThe locattfion off ttThe 
Mfinard sfitte, and ttThe COASST regfions used fin ttThfis sttudy (all ttThree are combfined 
and refferred tto as ttThe “NorttThwestt Coastt” dattasett fin subsequentt analyses). TThe 
beacThes used fin ttThe Grays Harbor COASST dattasett are wfittThfin a 10-kfilometter 
radfius off Mfinard. 
 



Ffigure	2	

Ffigure 2: Body partt presentt fin COASST prottocol. “Inttactt” 
fincludes all body partts sThown; “Head”, “Legs”, “Wfings”, and 
“Wfings only” are ThfigThlfigThtted fin black. TThe bones observed fin 
arcThaeologfical assemblages ffor eacTh cattegory Thave been 
ThfigThlfigThtted There. Image used wfittTh permfissfion ffrom DG Mackean 
and www.bfiology-resources.com . 



Ffigure	3	
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Ffigure 3: Dfifffferences fin percentt off ttottal ffor major specfies fin COASST 
dattasett. Bars are ttThe ffrequency off occurrence (percentt off ttottal 
specfimens) ffor eacTh specfies (or specfies group fin ttThe case off “large 
fimmatture gulls”) fin ttThe COASST dattasetts, respecttfively. WThfitte finsetts 
findficatte ttThe resfidual (absolutte value) off ttThe dattasett comparfison. 
Astterfisks findficatte specfies well representted fin ttThe Mfinard sfitte 
arcTheologfical datta. + findficatte specfies finvolved fin att leastt one 
“wreck” (massfive morttalfitty eventt) durfing ttThe NorttThwestt Coastt samplfing 
fintterval. 



Ffigure	4	

Ffigure 4: Body partt occurrence as a ffuncttfion off ttaxonomfic groupfing dfisplayed as 
ttThe anomaly relattfive tto ttThe global (all carcasses) percenttage.  Inttactt – all partts 
presentt, no wounds; Has Thead and Thas ffeett – carcasses wfittTh ttThese partts, 
regardless off ttThe presence off any ottTher partt; Wfings only – carcass fis only wfings 
(fi.e., wfittThoutt Thead, ffeett or breastt musculatture).  Taxonomfic groups wfittTh <100 
representtattfive specfimens are notted fin fittalfics. DasThed box fis +/- 10%; groups wfittTh 
ThfigTher ttThan a 10% anomaly are ThfigThlfigThtted (negattfive – wThfitte; posfittfive – black).  
Datta are NWC COASST 2005-2013 (n=19,599 carcasses). 
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Ffigure 5: TThe percentt off maxfimum elementt countt ffor ttThe NWC COASST (lefftt) and 
Mfinard (rfigThtt) dattasetts. COASST datta are countts off ttottal carcasses fidenttfifffied tto specfies 
and possessfing ttThe relevantt skelettal elementt (ffor wfings and legs – att leastt one presentt). 
Insett wThfitte bars fin ttThe wfing grapTh are ttThose carcasses possessfing “wfings only.” Mfinard 
sfitte datta are scaled MNE values, wThficTh allow ffor dfirectt comparfison wfittTh ttThe COASST 
dattasett. Insett grapThfic (ttop rfigThtt) depfictts ttThe ttTheorettfical relattfive occurrence off Thead, wfing 
and leg elementt predficttfions as a ffuncttfion off Thunttfing versus scavengfing. Specfies 
abbrevfiattfions are as ffollows: CAAU – Cassfin’s Auklett; COMU – Common Murre; SOSH 
– Sootty SThearwatter; NOFU – NorttThern Fulmar; ALBs – albattrosses (fin ttThe COASST 
dattasett ttThese are Laysan Albattross and Black-ffootted Albattross, fin ttThe Mfinard dattasett 
ttThfis fis SThortt-ttafiled Albattross); WWSC – WThfitte-wfinged Scotter; SUSC – Surff Scotter.  



Supplementtal Table 1: Complette COASST Datta ffor Oregon and SouttThern WasThfingtton Coastts, 2005-2013.

Scfienttfifffic Name Common Name

Anser albfiffrons Greatter WThfitte-ffrontted Goose 3 26 26 31 2 31

CThen canagfica Emperor Goose 2 2 1 2

Brantta bernficla Brantt 1 2 3 5 2 5

Brantta canadensfis Canada Goose (aleuttfian) 2 21 20 21 21

Brantta canadensfis Canada Goose (canadensfis) 4 4 5 1 5

Brantta canadensfis Canada Goose (mfinfima) 6 27 32 39 7 39

Anas sttrepera Gadwall 0 1 1 1

Anas penelope Eurasfian Wfigeon 0 1 1 1

Anas amerficana Amerfican Wfigeon 1 1 2 10 8 10

Anas plattyrThyncThos Mallard 2 6 7 18 10 18

Anas clypeatta NorttThern SThoveler 1 3 3 8 5 8

Anas acutta NorttThern Pfinttafil 3 18 28 51 23 52

Anas crecca Green-wfinged Teal 4 8 33 25 33

AyttThya marfila Greatter Scaup 1 7 11 24 13 24

AyttThya afffffinfis Lesser Scaup 1 1 1 3 2 3

Melanfitttta perspficfillatta Surff Scotter 24 86 105 156 45 157

Melanfitttta ffusca WThfitte-wfinged Scotter 15 88 96 131 32 132

Melanfitttta amerficana Black Scotter 2 5 4 5

BucepThala albeola BuffffleThead 2 6 20 14 20

BucepThala clangula Common Goldeneye 0 3 3 3

LopThodyttes cucullattus Hooded Merganser 1 1 1

Mergus merganser Common Merganser 1 1 1 1

Mergus serrattor Red-breastted Merganser 1 1 1

Oxyura jamaficensfis Ruddy Duck 1 1 2 2 2

Gallus gallus Red Jungleffowl (CThficken) 4 5 6 6

PThasfianus colcThficus Rfing-necked PTheasantt 1 1 1

Meleagrfis gallopavo Wfild Turkey 1 0 1

Gavfia sttellatta Red-ttThroatted Loon 15 46 47 52 2 52

Gavfia pacfifffica Pacfifffic Loon 22 91 100 103 3 104

Gavfia fimmer Common Loon 29 65 69 76 7 76

Gavfia adamsfifi Yellow-bfilled Loon 1 1 1 1

Podficeps aurfittus Horned Grebe 2 9 14 16 2 16

Podficeps grfisegena Red-necked Grebe 1 4 3 5 5

Podficeps nfigrficollfis Eared Grebe 1 3 3 3

AecThmopThorus occfidenttalfis Westtern Grebe 163 559 534 559 0 565

AecThmopThorus clarkfifi Clark's Grebe 8 16 17 17 0 17

PThoebasttrfia fimmuttabfilfis Laysan Albattross 2 11 11 11 11

PThoebasttrfia nfigrfipes Black-ffootted Albattross 5 66 66 79 10 84

Fulmarus glacfialfis NorttThern Fulmar 765 3604 3730 4197 376 4281

Ptterodroma finexpecttatta Mottttled Pettrel 1 4 4 6 2 6

Pufffffinus creattopus Pfink-ffootted SThearwatter 5 12 15 14 15

Pufffffinus pacfiffficus Wedge-ttafiled SThearwatter 1 1 1 1

Pufffffinus bullerfi Buller's SThearwatter 1 2 2 2 2

Pufffffinus grfiseus Sootty SThearwatter 111 667 753 835 67 855

Pufffffinus ttenufirosttrfis SThortt-ttafiled SThearwatter 19 80 90 97 7 97

Oceanodroma ffurcatta Fork-ttafiled Sttorm-Pettrel 18 53 63 82 18 84

Oceanodroma leucorThoa LeacTh's Sttorm-Pettrel 10 27 29 33 3 33

Tottal 
Ffinds

Inttactt Head Legs Wfings Wfings 
Only



Supplementtal Table 1: Complette COASST Datta ffor Oregon and SouttThern WasThfingtton Coastts, 2005-2013.

Scfienttfifffic Name Common Name Tottal 
Ffinds

Inttactt Head Legs Wfings Wfings 
Only

Sula nebouxfifi Blue-ffootted Booby 1 2 2 2 2

PThalacrocorax penficfillattus Brandtt's Cormorantt 145 623 604 639 3 660

PThalacrocorax aurfittus Double-crestted Cormorantt 9 79 76 99 16 99

PThalacrocorax pelagficus Pelagfic Cormorantt 52 224 280 301 20 306

Pelecanus eryttThrorThyncThos Amerfican WThfitte Pelfican 1 0 1 1

Pelecanus occfidenttalfis Brown Pelfican 37 200 213 228 15 245

Ardea Therodfias Greatt Blue Heron 3 12 10 12 12

CattTharttes aura Turkey Vultture 2 2 2 2

Accfipfitter cooperfifi Cooper's Hawk 1 1 1

Butteo jamaficensfis Red-ttafiled Hawk 1 1 1 1

Fulfica amerficana Amerfican Coott 6 10 18 26 9 27

Haemattopus bacThmanfi Black OysttercattcTher 2 4 5 5 5

Pluvfialfis squattarola Black-bellfied Plover 1 1 6 4 6

Trfinga melanoleuca Greatter Yellowlegs 1 2 2 2

Trfinga semfipalmatta Wfillett 1 1 1

Numenfius pThaeopus WThfimbrel 1 3 2 11 9 12

Numenfius amerficanus Long-bfilled Curlew 0 1 1 1

Lfimosa ffedoa Marbled Godwfitt 0 1 1 1

Arenarfia melanocepThala Black Turnsttone 1 1 1

Calfidrfis vfirgatta Surffbfird 1 1 0 1

Calfidrfis alba Sanderlfing 3 3 4 6 2 6

Calfidrfis alpfina Dunlfin 18 35 36 39 3 39

Calfidrfis maurfi Westtern Sandpfiper 5 8 8 8 8

Lfimnodromus grfiseus SThortt-bfilled DowfittcTher 0 1 1 1

PThalaropus lobattus Red-necked PThalarope 1 2 2 2

PThalaropus ffulficarfius Red PThalarope 11 32 49 60 11 60

Sttercorarfius maccormfickfi SouttTh Polar Skua 2 2 2 2

Sttercorarfius pomarfinus Pomarfine Jaeger 2 2 2 2

Sttercorarfius parasfittficus Parasfittfic Jaeger 1 1 1 1

Sttercorarfius longficaudus Long-ttafiled Jaeger 1 1 1 1

Urfia aalge Common Murre 1071 4961 5605 6028 329 6125

CeppThus columba Pfigeon Gufillemott 19 73 102 131 26 132

BracThyrampThus marmorattus Marbled Murrelett 5 15 24 24 24

SynttThlfiborampThus anttfiquus Ancfientt Murrelett 6 16 30 37 6 37

PttycThorampThus aleuttficus Cassfin's Auklett 87 198 324 356 31 356

AettThfia psfittttacula Parakeett Auklett 2 5 8 8 8

CerorThfinca monoceratta RThfinoceros Auklett 336 1293 1351 1435 38 1449

Frattercula cornficulatta Horned Pufffffin 20 76 73 80 2 82

Frattercula cfirrThatta Tufftted Pufffffin 29 152 139 151 2 157

Rfissa ttrfidacttyla Black-legged Kfittttfiwake 10 70 74 117 35 118

Rfissa brevfirosttrfis Red-legged Kfittttfiwake 1 2 3 1 3

Larfidae Large Immatture Gull 57 731 818 1274 393 1313

Xema sabfinfi Sabfine's Gull 1 1 4 3 4

CThroficocepThalus pThfiladelpThfia Bonapartte's Gull 4 15 11 15

Larus Theermannfi Heermann's Gull 2 22 23 39 14 41

Larus canus Mew Gull 1 4 6 15 8 15

Larus delawarensfis Rfing-bfilled Gull 1 6 6 10 3 10



Supplementtal Table 1: Complette COASST Datta ffor Oregon and SouttThern WasThfingtton Coastts, 2005-2013.

Scfienttfifffic Name Common Name Tottal 
Ffinds

Inttactt Head Legs Wfings Wfings 
Only

Larus occfidenttalfis Westtern Gull 49 480 496 731 176 738

Larus calfiffornficus Calfiffornfia Gull 19 124 129 170 32 172

Larus argenttattus Herrfing Gull 1 19 18 29 10 31

Larus ttThayerfi TThayer's Gull 1 1 1 1

Larus glaucescens Glaucous-wfinged Gull 21 224 217 377 128 378

Larus Thyperboreus Glaucous Gull 1 4 4 4 4

Hydroprogne caspfia Caspfian Tern 2 27 22 35 9 37

Stterna Thfirundo Common Tern 1 3 3 3 3

Columba lfivfia Rock Pfigeon 1 3 4 9 4 10

Pattagfioenas ffascfiatta Band-ttafiled Pfigeon 1 1 1

Bubo vfirgfinfianus Greatt Horned Owl 1 1 1 1

Bubo scandfiacus Snowy Owl 1 1 1 1

Sttrfix varfia Barred Owl 7 8 15 6 15

Asfio fflammeus SThortt-eared Owl 1 2 2 2

Megaceryle alcyon Beltted KfingfffisTher 0 1 1 1

Colapttes aurattus NorttThern Flficker 2 1 6 4 6

Falco peregrfinus Peregrfine Falcon 1 1 1

Cyanocfitttta sttellerfi Stteller's Jay 1 1 1 1

Corvus bracThyrThyncThos Amerfican Crow 3 18 21 24 3 25

Corvus corax Common Raven 1 1 2 1 2

Troglodyttes pacfiffficus Pacfifffic Wren 1 1 1 1 1

CattTharus guttttattus Hermfitt TThrusTh 1 1 1 1 1

Turdus mfigrattorfius Amerfican Robfin 1 1 1 1

Ixoreus naevfius Varfied TThrusTh 1 3 5 15 10 15

Stturnus vulgarfis European Sttarlfing 2 3 3 3

Cardellfina pusfilla Wfilson's Warbler 3 3 3 3 3

Passerculus sandwficThensfis SavannaTh Sparrow 1 1 1 1

Passerella filfiaca Fox Sparrow 1 1 1 1 1

Melospfiza melodfia Song Sparrow 1 1 1 1

ZonottrficThfia attrficapfilla Golden-crowned Sparrow 1 1 1 1

Junco Thyemalfis Dark-eyed Junco 1 2 2 2 2

Pfiranga ludovficfiana Westtern Tanager 1 1 1 1

PTheucttficus melanocepThalusBlack-Theaded Grosbeak 1 1 1 1

Unknown 120 643 977 1418 474 1530

Grand Tottal 3403 16076 17769 20820 2546 21280

% off Tottal Ffinds 16.0 75.5 83.5 97.8 12.0



Supplementtal	Table	2:	COASST	Datta	ffor	ttThe	Grays	Harbor	Regfion,	2000-	2013.

Scfienttfifffic Name Common Name

Anser albfiffrons Greatter WThfitte-ffrontted Goose 1 7 6 9 2 9

Brantta bernficla Brantt 1 1 2 3 1 3

CThen caerulescens Snow Goose 1 1 1 1

Brantta canadensfis Canada Goose (aleuttfian) 1 1 1 1

Brantta canadensfis Canada Goose (canadensfis) 6 6 6 6

Brantta canadensfis Canada Goose (mfinfima) 1 5 6 9 3 9

Anas sttrepera Gadwall 0 1 1 1

Anas amerficana Amerfican Wfigeon 1 5 4 5

Anas plattyrThyncThos Mallard 1 1 1 3 2 3

Anas clypeatta NorttThern SThoveler 1 1 3 2 3

Anas acutta NorttThern Pfinttafil 7 11 22 11 22

Anas crecca Green-wfinged Teal 3 4 25 21 25

AyttThya marfila Greatter Scaup 1 4 5 9 4 9

Melanfitttta perspficfillatta Surff Scotter 23 47 63 86 21 87

Melanfitttta ffusca WThfitte-wfinged Scotter 8 29 29 41 9 41

BucepThala albeola BuffffleThead 1 2 2 3 1 3

BucepThala clangula Common Goldeneye 0 1 1 1

Mergus merganser Common Merganser 1 1 1 1

Mergus serrattor Red-breastted Merganser 1 2 2 2 2

Gallus gallus Red Jungleffowl (CThficken) 1 2 1 2 2

Gavfia sttellatta Red-ttThroatted Loon 3 9 8 10 1 10

Gavfia pacfifffica Pacfifffic Loon 9 27 29 29 29

Gavfia fimmer Common Loon 14 24 25 25 25

Podficeps aurfittus Horned Grebe 1 1 1 2 1 2

Podficeps grfisegena Red-necked Grebe 3 2 3 3

Podficeps nfigrficollfis Eared Grebe 2 1 1 2

AecThmopThorus occfidenttalfis Westtern Grebe 70 163 161 169 1 171

AecThmopThorus clarkfifi Clark's Grebe 3 7 7 7 7

PThoebasttrfia fimmuttabfilfis Laysan Albattross 1 3 3 3 3

PThoebasttrfia nfigrfipes Black-ffootted Albattross 3 19 19 22 3 23

Fulmarus glacfialfis NorttThern Fulmar 606 1201 1207 1301 78 1327

Ptterodroma finexpecttatta Mottttled Pettrel 1 1 2 1 2

Pufffffinus creattopus Pfink-ffootted SThearwatter 2 4 5 5 5

Pufffffinus pacfiffficus Wedge-ttafiled SThearwatter 1 1 1 1

Pufffffinus grfiseus Sootty SThearwatter 69 259 275 302 23 309

Pufffffinus ttenufirosttrfis SThortt-ttafiled SThearwatter 6 17 19 21 2 21

Oceanodroma ffurcatta Fork-ttafiled Sttorm-Pettrel 7 14 16 17 1 18

Oceanodroma leucorThoa LeacTh's Sttorm-Pettrel 3 9 9 9 9

PThalacrocorax penficfillattus Brandtt's Cormorantt 31 80 76 82 82

PThalacrocorax aurfittus Double-crestted Cormorantt 5 17 17 20 2 20

PThalacrocorax pelagficus Pelagfic Cormorantt 8 19 20 21 1 23

Tottal 
Ffinds

Inttactt Head Feett Wfings Wfings 
Only



Supplementtal	Table	2:	COASST	Datta	ffor	ttThe	Grays	Harbor	Regfion,	2000-	2013.

Scfienttfifffic Name Common Name Tottal 
Ffinds

Inttactt Head Feett Wfings Wfings 
Only

Pelecanus occfidenttalfis Brown Pelfican 4 26 32 36 6 40

Ardea Therodfias Greatt Blue Heron 3 5 4 5 5

Butteo jamaficensfis Red-ttafiled Hawk 1 1 1 1

Fulfica amerficana Amerfican Coott 2 2 1 3

Pluvfialfis squattarola Black-bellfied Plover 0 4 4 4

Trfinga melanoleuca Greatter Yellowlegs 1 2 2 2

Numenfius pThaeopus WThfimbrel 0 2 2 2

Lfimosa ffedoa Marbled Godwfitt 1 2 2 2

Calfidrfis alba Sanderlfing 1 1 3 2 3

Calfidrfis alpfina Dunlfin 2 1 2 1 3

Calfidrfis maurfi Westtern Sandpfiper 5 5 5 5 5

PThalaropus ffulficarfius Red PThalarope 8 21 33 45 13 46

Sttercorarfius maccormfickfi SouttTh Polar Skua 1 1 1 1

Urfia aalge Common Murre 366 1003 1040 1083 21 1093

CeppThus columba Pfigeon Gufillemott 3 6 8 9 1 9

BracThyrampThus marmorattus Marbled Murrelett 4 6 6 6

SynttThlfiborampThus anttfiquus Ancfientt Murrelett 1 5 7 9 2 9

PttycThorampThus aleuttficus Cassfin's Auklett 28 53 80 86 6 86

AettThfia psfittttacula Parakeett Auklett 1 1 1 1

CerorThfinca monoceratta RThfinoceros Auklett 60 190 191 196 2 198

Frattercula cornficulatta Horned Pufffffin 4 9 8 9 9

Frattercula cfirrThatta Tufftted Pufffffin 6 23 22 23 23

Rfissa ttrfidacttyla Black-legged Kfittttfiwake 7 19 20 29 8 29

Larfidae Large Immatture Gull 26 284 286 435 117 443

Xema sabfinfi Sabfine's Gull 0 1 1 1

CThroficocepThalus pThfiladelpThfia Bonapartte's Gull 1 2 3 1 3

Larus Theermannfi Heermann's Gull 13 11 17 4 17

Larus delawarensfis Rfing-bfilled Gull 1 3 3 5 1 5

Larus occfidenttalfis Westtern Gull 10 96 92 138 34 138

Larus calfiffornficus Calfiffornfia Gull 4 24 21 32 8 33

Larus argenttattus Herrfing Gull 7 8 12 4 12

Larus glaucescens Glaucous-wfinged Gull 10 93 84 143 43 143

Larus Thyperboreus Glaucous Gull 1 1 1 1

Hydroprogne caspfia Caspfian Tern 1 11 10 12 1 12

Stterna Thfirundo Common Tern 1 1 1 1 1

Columba lfivfia Rock Pfigeon 1 1 1

Bubo scandfiacus Snowy Owl 1 1 1 1

Sttrfix occfidenttalfis Spotttted Owl 1 1 1 1

Sttrfix varfia Barred Owl 2 2 3 3

Asfio fflammeus SThortt-eared Owl 1 1 1 1

Colapttes aurattus NorttThern Flficker 2 1 4 2 4



Supplementtal	Table	2:	COASST	Datta	ffor	ttThe	Grays	Harbor	Regfion,	2000-	2013.

Scfienttfifffic Name Common Name Tottal 
Ffinds

Inttactt Head Feett Wfings Wfings 
Only

Cyanocfitttta sttellerfi Stteller's Jay 1 1 1 1

Corvus bracThyrThyncThos Amerfican Crow 1 3 5 4 5

Ixoreus naevfius Varfied TThrusTh 1 1 1 2 1 2

Cardellfina pusfilla Wfilson's Warbler 1 1 1 1 1

Passerculus sandwficThensfis SavannaTh Sparrow 1 1 1 1

Passerella filfiaca Fox Sparrow 1 1 1 1 1

Junco Thyemalfis Dark-eyed Junco 1 1 1 1 1

Unknown 63 271 343 498 155 533

Grand Tottal 1497 4198 4394 5165 636 5271

% off Tottal Ffinds 28.4 79.6 83.4 98.0 12.1



Supplementtal	Table	3:	Complette	Lfistt	off	Identtfifffied	Specfimens	ffrom	ttThe	Mfinard	Sfitte.

Scfienttfifffic Name Common Name NISP

Anattfidae Duck, Goose, Swan 2

Anserfinfi- small Goose, small-sfized 10

Anserfinfi- medfium Goose, medfium-sfized 94

CThen caerulescens Snow Goose 2

cff. CThen caerulescens Snow Goose 1

Brantta canadensfis Canada Goose 2

Brantta cff. canadensfis Canada Goose 17

Cygnus sp. Swan 2

Anattfinae Duck 50

Anattfinae- medfium Duck, medfium-sfized 25

Anattfinae- medfium/large Duck, medfium/large-sfized 17

Anattfinae- large Duck, large-sfized 24

Anas sp.- small Dabblfing Duck, small-sfized 6

Anas sp.- small/medfium Dabblfing Duck, small/medfium-sfized 1

Anas sp.- medfium Dabblfing Duck, medfium-sfized 9

Anas sp.- medfium/large Dabblfing Duck, medfium/large-sfized 18

Anas sp.- large Dabblfing Duck, large-sfized 42

AyttThya sp.- medfium PocThard, medfium-sfized 9

AyttThya sp.- large PocThard, large-sfized 8

AyttThya sp. or Mergfinfi- medfium PocThard or Sea Duck (medfium-sfized) 4

Mergfinfi- medfium Sea Duck, medfium-sfized 12

Mergfinfi- large Sea Duck, large-sfized 9

Melanfitttta sp.- small Scotter, small-sfized 57

cff. Melanfitttta sp.- small Scotter, small-sfized 33

Melanfitttta sp.- medfium Scotter, medfium-sfized 3

Melanfitttta sp.- large Scotter, large-sfized 139

cff. Melanfitttta sp.- large Scotter, large-sfized 55

Melanfitttta perspficfillatta Surff Scotter 26

Melanfitttta cff. perspficfillatta Surff Scotter 23

Melanfitttta ffusca WThfitte-wfinged Scotter 22

Melanfitttta cff. ffusca WThfitte-wfinged Scotter 33

BucepThala albeola BuffffleThead 11

BucepThala sp.- large Common or Barrow's Goldeneye 1

Mergus sp. Merganser 3

Mergus serrattor Red-breastted Merganser 1

Oxyura jamaficensfis Ruddy Duck 1

Bonasa umbellus Ruffffed Grouse 12

Dendragapus ffulfigfinosus Sootty Grouse 6

cff. Dendragapus ffulfigfinosus Sootty Groue 1

Gavfia sp.- small Red-ttThroatted or Pacfifffic Loon 35

Gavfia sp.- large Common or Yellow-bfilled Loon 4

Gavfia sttellatta Red-ttThroatted Loon 39

Gavfia cff. sttellatta Red-ttThroatted Loon 3

Gavfia pacfifffica Pacfifffic Loon 11

Gavfia cff. fimmer Common Loon 1

Podficfipedfidae- large Grebe, large-sfized 5

Podficeps sp.- small Horned or Eared Grebe 1

Podficeps aurfittus Horned Grebe 2
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Podficeps cff. aurfittus Horned Grebe 1

AecThmopThorus sp. Westtern or Clark's Grebe 27

PThoebasttrfia sp. Albattross 1

PThoebasttrfia cff. fimmuttabfilfis Laysan Albattross 1

cff. PThoebasttrfia fimmuttabfilfis Laysan Albattross 1

P. fimmuttabfilfis or P. nfigrfipes Laysan or Black-ffootted Albattross 1

PThoebasttrfia albattrus SThortt-ttafiled Albattross 84

PThoebasttrfia cff. albattrus SThortt-ttafiled Albattross 17

cff. PThoebasttrfia albattrus SThortt-ttafiled Albattross 1

Procellarfifidae SThearwatter, Fulmar, Pettrel 20

Fulmarus glacfialfis NorttThern Fulmar 99

cff. Fulmarus glacfialfis NorttThern Fulmar 5

Pufffffinus sp.- small SThearwatter, small-sfized 1

Pufffffinus sp.- medfium SThearwatter, medfium-sfized 2

Pufffffinus sp.- large SThearwatter, large-sfized 1

Pufffffinus grfiseus Sootty SThearwatter 961

cff. Pufffffinus grfiseus Sootty SThearwatter 3

Pufffffinus cff. ttenufirosttrfis SThortt-ttafiled SThearwatter 1

PThalacrocorax sp. Cormorantt 11

cff. PThalacrocorax sp. Cormorantt 1

PThalacrocorax penficfillattus Brandtt's Cormorantt 7

PThalacrocorax aurfittus Double-crestted Cormorantt 5

PThalacrocorax pelagficus Pelagfic Cormorantt 9

PThalacrocorax cff. pelagficus Pelagfic Cormorantt 1

Pelecanus sp. Pelfican 1

Pelecanus occfidenttalfis Brown Pelfican 4

Ardea Therodfias Greatt Blue Heron 1

Accfipfittrfidae- large Bald or Golden Eagle 1

Halfiaeettus leucocepThalus Bald Eagle 19

cff. Halfiaeettus leucocepThalus Bald Eagle 6

Cfircus cyaneus NorttThern Harrfier 1

Accfipfitter sttrfiattus STharp-sThfinned Hawk 1

Accfipfitter genttfilfis NorttThern GosThawk 1

Butteo sp.- small Hawk, small-sfized 1

Butteo sp.- large Hawk, large-sfized 5

Butteo cff. jamaficensfis Red-ttafiled Hawk 1

B. jamaficensfis or B. lagopus Red-ttafiled or RougTh-legged Hawk 1

Grus canadensfis SandThfill Crane 3

CTharadrfififformes SThorebfird, Gull, Alcfid 1

Scolopacfidae Sandpfiper 1

Trfingfinfi- medfium Trfingfine Sandpfiper 3

Acttfittfis macularfius Spotttted Sandpfiper 1

Lfimosa ffedoa or Numenfius pThaeopus Marbled Godwfitt or WThfimbrel 5

Lfimosa ffedoa Marbled Godwfitt 2

cff. Lfimosa ffedoa Marbled Godwfitt 3

Calfidrfis sp.- smallestt Calfidrfine Sandpfiper, smallestt-sfized 9

Calfidrfis sp.- medfium Calfidrfine Sandpfiper, medfium-sfized 11

Lfimnodromus sp. SThortt-bfilled or Long-bfilled DowfittcTher 2
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cff. Lfimnodromus sp. SThortt-bfilled or Long-bfilled DowfittcTher 1

Alcfidae- small Alcfid (Auk, Murre, Pufffffin), small-sfized 1

Alcfidae- medfium Alcfid, medfium-sfized 2

Alcfidae- large Alcfid, large-sfized 1

cff. Urfia sp. Common or TThfick-bfilled Murre 2

Urfia aalge Common Murre 25

Urfia cff. aalge Common Murre 413

cff. BracThyrampThus marmorattus Marbled Murrelett 1

PttycThorampThus aleuttficus Cassfin's Auklett 537

AettThfia psfittttacula Parakeett Auklett 1

Fratterculfinfi Pufffffin 6

cff. Fratterculfinfi Pufffffin 1

Fratterculfinfi- small Pufffffin, small-sfized 8

CerorThfinca monoceratta RThfinoceros Auklett 2

cff. CerorThfinca monoceratta RThfinoceros Auklett 5

Frattercula cfirrThatta Tufftted Pufffffin 2

Frattercula cff. cfirrThatta Tufftted Pufffffin 6

cff. Larfidae Gull, Tern 1

Larfidae- small Gull, Tern (small-sfized) 16

Larfidae- large Gull, Tern (large-sfized) 6

cff. Larfidae- large Gull, Tern (large-sfized) 1

Rfissa ttrfidacttyla Black-legged Kfittttfiwake 2

Rfissa cff. ttrfidacttyla Black-legged Kfittttfiwake 25

cff. Rfissa ttrfidacttyla Black-legged Kfittttfiwake 1

Larus sp.- small Gull, small-sfized 16

Larus sp.- large Gull, large-sfized 68

cff. Larus sp.- large Gull, large-sfized 7

Bubo vfirgfinfianus Greatt Horned Owl 3

Bubo cff. vfirgfinfianus Greatt Horned Owl 2

Bubo vfirgfinfianus or B. scandfiacus Greatt Horned or Snowy Owl 5

Bubo scandfiacus Snowy Owl 1

Glaucfidfium gnoma NorttThern Pygmy-Owl 2

Sttrfix occfidenttalfis or Sttrfix varfia Spotttted or Barred Owl 2

Aegolfius acadficus NorttThern Saw-wThett Owl 1

Megaceryle alcyon Beltted KfingfffisTher 4

Pficfidae- small Woodpecker, small-sfized 1

Pficofides vfillosus Hafiry Woodpecker 1

Colapttes aurattus NorttThern Flficker 2

Falco sp.- large Peregrfine Falcon or Gyrffalcon 2

Falco cff. rusttficolus Gyrffalcon 2

Falco cff. peregrfinus Peregrfine Falcon 1

Passerfifformes PercThfing Bfird 1

Passerfifformes (non-Corvfid) PercThfing Bfird 9

Corvus bracThyrThyncThos Amerfican Crow 24

Corvus corax Raven 11

Aves Bfird, unfidenttfifffied 30
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