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N O T E S

T H E S O U T H W E S T E R N N A T U R A LI S T 6 7 ( 3 ): 2 2 4 – 2 3 3

O V E R G R O W N  BI L L I N  A  N O R T H E R N  M O C KI N G BI R D ( MI M U S
P O L Y G L O T T O S ) F R O M  W E S T  T E X A S,  WI T H  A  R E VI E W  O F  BI L L

D E F O R MI TI E S I N  T H E  G E N U S MI M U S

A N N A E.  H I L L E R, *  OS C A R JO H N S O N , AN D R E E.  M O N C RI E F F , A N D JE S SI E F. S A L T E R

M use u m of  N at ur al Scie nce a n d  De p art me nt of  Bi ol o gic al Scie nces,  L o uisi a n a St ate  U ni versity,  B at o n  R o u ge,
L A 7 0 8 0 2 ( A E H,  OJ,  A E M, J F S)

De p art me nt of  Bi ol o gic al Scie nces,  T he  U ni versity of  Te x as at El P as o, El P as o,  T X 7 9 9 6 8 ( OJ)
De p art me nt of  Or nit h ol o gy a n d  Ur b a n  N at ure  Rese arc h  Ce nter,  N at ur al  Hist ory  M use u m of  L os  A n geles  C o u nty,

L os  A n geles,  C A 9 0 0 0 7 (J F S)
* C orres p o n de nt: a n n aeliz a bet h hiller @ g m ail.c o m

A B S T R A C T — W e d o c u m e nt e d a  N ort h er n  M o c ki n g bir d ( Mi m us p oly gl ott os )  wit h a bill d ef or mit y c o nsist e nt  wit h
A vi a n  K er ati n  Dis or d er ( A K D ) fr o m  W est  T e x as.  H o w e v er, bill d ef or miti es r e m ai n u n d err e p ort e d i n t h e lit er at ur e
a n d, as s u c h,  w e als o r e vi e w e d p h ot o gr a p hs d e p osit e d i n p arti ci p at or y s ci e n c e d at a b as es f or t h e g e n us Mi m us t o
esti m at e r at es of bill d ef or miti es f or t h e gr o u p.  W e f o u n d i n di vi d u als  wit h d ef or m e d bills i n  C hil e a n ( M. t he nc a ),
G al a p a g os ( M. p ar v ul us ),  B a h a m a ( M. s at ur ni n us ), P at a g o ni a n ( M. p at a g o nic us ),  N ort h er n ( M. p oly gl ott os ),  W hit e-
b a n d e d ( M. tri ur us ), a n d  Tr o pi c al ( M. gil v us ) m o c ki n g bir ds. Wit hi n t h e g e n us Mi m us, w e f o u n d t h at  C hil e a n
M o c ki n g bir d  h a d t h e  hi g h est pr o p orti o n of i n di vi d u als t h at s h o w e d e vi d e n c e of a bill d ef or mit y ( 2. 1 6 % ).

R E S U M E N — R e p ort a m os  u n c e n z o ntl e  n ort e ñ o ( Mi m us p oly gl ott os ) c o n u n a d ef or m a ci ó n  d el  pi c o c o nsist e nt e
c o n el d es or d e n d e q u er ati n a a vi a r ( A K D ) e n el o est e d e  T e x as. Si n e m b ar g o, l as d ef or mi d a d es d el pi c o si g u e n
si e n d o p o c o r e p ort a d as e n l a lit er at ur a y, p or es o, t a m bi é n r e vis a m os l as f ot o g r afı́ as  d e p osit a d as e n l as b as es d e
d at os d e ci e n ci a p arti ci p ati v a p ar a el g é n er o Mi m us p ar a esti m ar l as t as as d e d ef or mi d a d es d el pi c o p ar a el
g r u p o.  E n c o ntr a m os i n di vi d u os c o n pi c os d ef or m a d os e n l os c e n z o ntl es c hil e n o ( M. t he nc a ), d e l os  G al á p a g os
( M. p ar v ul us ), d e l as  B a h a m as ( M. s at ur ni n us ), p at a g ó ni c o (M. p at a g o nic us ),  n ort e ñ o ( M. p oly gl ott os ), d e b a n d as
bl a n c as ( M. tri ur us ) y t r o pi c al ( M. gil v us ).  D e ntr o d el g é n er o Mi m us , e n c o nt r a m os q u e el c e n z o ntl e c hil e n o
t e nı́ a l a  m a y or  p r o p o r ci ó n  d e i n di vi d u os q u e  m ostr a b a n e vi d e n ci as d e u n a d ef or m a ci ó n  d el  pi c o ( 2. 1 6 % ).

Bill d ef or miti es i n  wil d bir ds  h a v e  m a n y p ot e nti al c a us es,
i n cl u di n g i nj ur y t o t h e gr o wt h pl at e,  n utriti o n al d e fi ci e n-
ci es, c h e mi c al e x p os ur e, a n d p ar asit es or dis e as e ( Cr a v es,
1 9 9 4 ). S u c h  m alf or m ati o ns af fli ct a v ari et y of s p e ci es,
i n cl u di n g b ot h p ass eri n es a n d  n o n p ass eri n es, a n d  h a v e
b e e n d o c u m e nt e d  w orl d wi d e ( Cr a v es, 1 9 9 4 ; C as a u x, 2 0 0 4 ;
J o n es et al., 2 0 1 5; S o u z a et al., 2 0 1 6 ; V al d e b e nit o et al.,
2 0 1 8 ).  Bill d ef or miti es ar e r ar el y o bs er v e d i n  n at ur e,  wit h
a n o c c urr e n c e esti m at e of , 1 % i n  wil d bir ds ( P o m er o y,
1 9 6 2 ).  M o nit ori n g f or e vi d e n c e of a b n or m al bills is of i nt er-
est b e c a us e a  hi g h r at e of bill d ef or miti es i n a p o p ul ati o n
( a n d el o n g at e d bills i n p arti c ul ar ) c a n i n di c at e t h e pr es e n c e
of e m er gi n g z o o n oti c dis e as es s u c h as a vi a n k er ati n dis or d er
( A K D ),  w hi c h  h as b e e n li n k e d t o t h e  n o v el p o e ci vir us as a
p ot e nti al c a us e ( H a n d el et al., 2 0 1 0 ; V a n  H e m ert a n d

H a n d el, 2 0 1 0 ; V a n  H e m ert et al., 2 0 1 2 ; Z yl b er b er g et al.,
2 0 1 8 ). I n di vi d u als  wit h  A K D t y pi c all y  h a v e a n o v er gr o wt h of
t h e k er ati n l a y er of t h e b e a k (r h a m p h ot h e c a ), r es ulti n g i n
a b n or m all y l o n g a n d oft e n cr oss e d bills,  w hi c h  m a y aff e ct
i n di vi d u al f or a gi n g a bilit y a n d  h e alt h (V a n  H e m ert a n d
H a n d el, 2 0 1 0 ; V a n H e m ert et al., 2 0 1 2 ; G or osit o et al.,
2 0 1 6 ). S o m e i n di vi d u als  wit h  A K D  h a v e a d diti o n al d ef or mi-
ti es of ot h er k er ati ni z e d a p p e n d a g es s u c h as f e at h ers, f e et,
a n d cl a ws ( H a n d el et al., 2 0 1 0 ).

T h e p ri m ar y a xis of bill v a ri ati o n i n t h e f a mil y  Mi mi d a e
(t h r as h ers,  m o c ki n g bi r ds, t r e m bl ers, a n d c at bi r ds ) is i n
t h e l e n gt h a n d d e g r e e of c ur v at u r e of t h e bill (Bill e r m a n
et al., 2 0 2 2 ), a n d s o m e t a x a  wit hi n  Mi mi d a e a r e k n o w n t o
h a v e a n u n us u all y  hi g h i n ci d e n c e of bill d ef or miti es, s u c h
as t hr as h ers of t h e g e n us T o x ost o m a ( B r o w n, 1 9 7 6 ; C r a v es,
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1 9 9 4 ; W olf e et al., 2 0 1 2 ; K as p er, 2 0 1 9 ).  D es pit e t h e r el ati v e
f r e q u e n c y  wit h  w hi c h p h ot o g r a p hs of  m o c ki n g bir ds  wit h
d ef or miti es a p p e a r o nli n e ( A p p e n di x 1 ),  w e f o u n d littl e
p u blis h e d i nf or m ati o n o n bill d ef or miti es i n  N ort h e r n
M o c ki n g bir ds, s p e ci fi c ally.  T h us,  w e c o nt e xt u aliz e o ur n ot e
wit h a r evi e w of p u blis h e d r e c or ds of bill d ef or miti es i n t h e
g e n us Mi m us , a n d  w e s u m m ariz e ot h er o bs erv ati o ns of  m o c k-
i n g bir ds  wit h el o n g at e d or cr oss e d bill d ef or miti es fr o m p ar-
ti ci p at ory s ci e n c e d at a b as es ( als o k n o w n as c o m m u nity or
citiz e n s ci e n c e; Ell w o o d et al., 2 0 2 3 ; A p p e n di x 1 ).  T h e p ot e n-
ti al e v ol uti o n ary si g ni fi c a n c e of t h e a p p ar e nt hi g h r at e of bill
d ef or miti es i n  Mi mi d a e ( Cr av es, 1 9 9 4 ; t his st u dy ) pr es e nts
a n i ntri g ui n g av e n u e of f ut ur e r es e ar c h.

O bser v ati o n of a  N ort her n  M oc ki n g bir d  wit h a n  O ver gr o w n
Bill — O n 1 5  M a y 2 0 1 7, d u ri n g a vi a n s u r v e ys at  Bl a c k  G a p
Wil dlif e  M a n a g e m e nt  A r e a ( W M A )  n e a r  Al pi n e i n  B r e w-
st e r  C o u nt y,  T e x as,  w e c a pt u r e d a n a d ult  m al e  N o rt h e r n
M o c ki n g bi r d ( Mi m us p oly gl ott os ) i n a  mist  n et p r es e nti n g
f e at u r es c o nsist e nt  wit h  A K D, i n  m es q uit e (Pr os o pis )- d o m-
i n at e d d es e rt s c r u b.  N o rt h e r n  M o c ki n g bi r ds u n d e r g o
s o m e s h o rt dist a n c e s e as o n al  m o v e m e nts ( a n d at t h e
n o rt h e r n li mits  m a y b e p a rti all y  mi g r at o r y; D a vi d et al.,
1 9 9 0 );  h o w e v e r, b as e d o n t h e d at e a n d r e p r o d u cti v e d at a
(t h e f o c al i n di vi d u al  h a d  n o  m olt o r f at, t h e s k ull  w as
1 0 0 % ossi fi e d, a n d t h e l eft t estis  w as 1 0 3 6  m m )  w e c o n-
cl u d e d t h at t h e p o p ul ati o ns at  Bl a c k  G a p  W M A  w e r e l o c al
b r e e d e rs.  T h e d ef o r m e d i n di vi d u al  h a d a n o v e r g r o w n
a n d sli g htl y d e c u r v e d  m a xill a ( Fi g. 1 A )  wit h  n ot a bl e  w e a r
t o t h e bill k er ati n a n d or g a ni c  m at eri al st u c k t o t h e ti p.  T h e
bir d als o pr es e nt e d  wit h f o ot d ef or miti es ( o n t h e ri g ht f o ot
mi d dl e t o e b e nt,  missi n g t hir d t o e, a n d o n t h e l eft f o ot  miss-
i n g first a n d s e c o n d t o es ).  W e n ot e d a n i nf est ati o n of  mit es

a n d li c e o n t h e h e a d, b o dy, a n d  fli g ht f e at h ers,  w hi c h c orr o b-
or at es pr evi o us evi d e n c e t h at bir ds  wit h d ef or m e d or  missi n g
f e et h av e hi g h p ar asit e l o a ds b e c a us e of dif fi c ulty pr e e ni n g
wit h d a m a g e d a p p e n d a g es ( B us h a n d  Cl ayt o n, 2 0 1 8 ).

W e us e d  m or p h o m etri c  m e as ur e m e nts t o ass ess t h e
d e gr e e of d ef or m ati o n i n t h e  Bl a c k  G a p  W M A  m o c ki n g bir d
i n r el ati o n t o 2 3 i n divi d u als  wit h a p p ar e ntly n or m al bills,
i n cl u di n g 6 ot h er  N ort h er n  M o c ki n g bir ds c oll e ct e d at  Bl a c k
G a p  W M A a n d 1 7 s p e ci m e ns fr o m t h e  Tr a ns- P e c os r e gi o n
h o us e d at t h e  L o uisi a n a St at e  U niv ersity ( L S U )  M us e u m of
N at ur al S ci e n c e a n d t h e  U niv ersity of  T e x as  El P as o  Bi o div er-
sity  C oll e cti o ns ( U T E P ).  A. E. H. a n d  O.J.  m e as ur e d all s p e ci-
m e ns  wit h di git al c ali p ers by f oll o wi n g st a n d ar d pr ot o c ols
( B al d wi n et al., 1 9 3 1 ).  R el ativ e t o t h e u n d ef or m e d s p e ci-
m e ns, t h e f o c al i n divi d u al h a d a n a b n or m ally el o n g at e bill
( bill l e n gt h fr o m n ar es 1 6. 2 4  m m vs.  m e a n 1 2. 1 9 6 0. 3 4  m m
9 5 % c o n fi d e n c e i nt erv al [ CI ]; Fi g. 2 ) b ut di d n ot diff er si g nif-
i c a ntly i n t h e ot h er  m e ns ur al c h ar a ct ers  w e  m e as ur e d (Fi g.
2 ). I ntri g ui n gly, t h e d ef or m e d  N ort h er n  M o c ki n g bir d s u p er-
fi ci ally r es e m bl e d s o m e t hr as h er s p e ci es ( Mi mi d a e; To xos-
to m a) t h at n at ur ally h av e el o n g at e d a n d d e c urv e d bills.  T w o
ot h er i n divi d u als at t h e s a m e l o c ality pr es e nt e d  wit h a b n or-
m al f e et ( L S U M Z 1 9 7 4 5 4  w as  missi n g t h e ri g ht f o ot a n d h a d
l esi o ns o n t w o of t h e l eft t o es;  L S U M Z 1 9 7 4 5 5  w as  missi n g
t h e  mi d dl e ri g ht t o e ); h o w ev er, n o n e of t h es e s p e ci m e ns h a d
el o n g at e d t o es.  T h es e i n divi d u als als o h a d n or m al bills, l e a d-
i n g us t o s us p e ct t h at t h e t o e d ef or miti es w e o bs erv e d w er e
t h e r es ult of c a us es ot h er t h a n  A K D. I nt er esti n gly, t h e bir d
wit h t h e d ef or m e d bill f ell j ust u n d er t h e av er a g e  m ass of t h e
ot h er  N ort h er n  M o c ki n g bir ds fr o m t h e s a m e r e gi o n ( m ass
4 1. 9 g vs.  m e a n 4 5. 4 g 6 2. 4 g 9 5 % CI ) a n d di d  n ot p r es e nt
wit h ‘t hi n’ p e ct or al  m us cl e as e x p e ct e d i n a n e m a ci at e d

F I G. 1 — A )  N ort h er n  M o c ki n g bi r d (Mi m us p oly gl ott os )  wit h a bill d ef or mit y c a pt u r e d at  Bl a c k  G a p  Wil dlif e  M a n a g e m e nt  A r e a,  B r e w-
st e r  C o u nt y,  T e x as, o n 1 5  M ay 2 0 1 7. P h ot o b y  O.J.  B – F )  T h e r a n g e of bill d ef or miti es p r es e nt i n  N ort h er n  M o c ki n g bi r ds f r o m  n or m al
( B;  M L 1 4 0 4 8 6 4 1 1 ), t o s u btl e ( C;  M L 5 1 4 9 1 9 5 1 ),  m o d e r at e ( D;  M L 8 2 5 6 3 9 2 1 ), a n d p r o n o u n c e d ( E – F;  M L 1 3 0 5 9 9 9 0 1,  M L 2 9 5 2 1 7 8 4 1 ),
b as e d o n p h ot o g r a p hs i n p a rti ci p at or y s ci e n c e d at a b as es.

S e pt e m b e r 2 0 2 3 2 2 5N ot es
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bir d, a p h e n o m e n o n t h at  h as b e e n d o c u m e nt e d i n s o m e
bir ds  wit h bill d ef or miti es ( G or osit o et al., 2 0 1 6 ).  T his s u g-
g ests t h at i n t his c as e, d es pit e t h e d ef or m e d bill a n d f e et
a n d t h e  hi g h p ar asit e l o a d, t h e bir d  w as r el ati v el y  h e alt h y
a n d a bl e t o f or a g e, p er h a ps usi n g its bill t o p r o b e t h e
g r o u n d as  h as b e e n s u g g est e d f or ot h er i n di vi d u als  wit h
m o d er at el y el o n g at e d bills  wit h  w o r n ti ps si mil a r t o  w h at
w e o bs er v e d ( W olf e et al., 2 0 1 2 ).  W e u pl o a d e d p h ot o-
g r a p hs of t h e  m o c ki n g bi r d t o i N at ur alist (i N at; htt ps: / /
w w w.i n at u r alist. o r g / o bs e r v ati o ns / 6 3 6 8 9 2 7 ), t h e  M a c a ul ay
Li br ary ( M L; htt ps: / / m a c a ul ayli br ary. or g / ass et / 6 0 6 5 2 8 0 1 ),
a n d t h e  U nit e d St at es  G e ol o gi c al S urv ey  B e a k  D ef or mity  D at a-
b as e ( htt ps: / / al as k a. us gs. g o v /s ci e n c e / bi ol o g y /l a n d bir ds /
b e a k _ d o efr mity / o bs erv err e p ort. p h p ).  W e di d n ot is ol at e p o e ci-
vir us f or t h e d ef or m e d i n di vi d u al, s o  w e c a n n ot c o n fir m n or
r ul e o ut  A K D.  H o w ev er, a v o u c h er s p e ci m e n a n d ass o ci at e d
tiss u e s a m pl es f or t h e i n di vi d u al d es cri b e d a b o v e ar e d e p os-
it e d i n t h e o r nit h ol o g y a n d g e n eti c r es o ur c e c oll e cti o ns at
t h e  L S U  M us e u m of  N at u r al S ci e n c e (s p e ci m e n:  L S U M Z
1 9 7 4 5 7, tiss u es:  B- 9 3 9 9 5 ), t h us f a cilit ati n g t esti n g i n t h e
f ut ur e.

R ates of  Bill  Def or mities i n t he  Ge n us  Mi m us — T h e g e n us
Mi m us ( P ass erif or m es:  Mi mi d a e ) c o nt ai ns 1 4 s p e ci es  w h os e

dist ri b uti o ns s p a n b ot h t e m p er at e a n d tr o pi c al l atit u d es i n
t h e  W est e r n  H e mis p h e r e. Mi m us i n cl u d es  fi v e s p e ci es
e n d e mi c t o o c e a ni c isl a n ds, f o ur of  w hi c h ar e t a x a of c o ns er-
v ati o n c o n c er n ( Bill er m a n et al., 2 0 2 2 ) t h at c o ul d b e p arti c u-
l arly v ul n er a bl e t o z o o n oti c dis e as e o ut br e a ks s u c h as A K D
( e. g., s m all p o p ul ati o n siz es  m e a n t h ey c o ul d b e v ul n er a bl e
t o e xti n cti o n ev e nts ).  M o c ki n g bir ds ar e als o hi g hly v o c al a n d
e asily o bs erv e d,  m a ki n g t h e m a n i d e al gr o u p f or tr a c ki n g
p hysi c ally a b n or m al bir ds.  W e e x cl u d e d r e c or ds of s h ort-
e n e d or f r a ct ur e d bills,  w hi c h a r e li k el y t h e r es ult of i nj ur y,
a n d  w e r e m o v e d d u pli c at e i m a g es of t h e s a m e i n di vi d u al
(t h o u g h  w e di d  n ot t r y t o a c c o u nt f or d u pli c at es a c r oss
pl atf or ms ).  T o esti m at e r at es of el o n g at e bill d ef or miti es,
w e r e vi e w e d  M L i m a g es i n J a n u a r y a n d F e br u a r y of 2 0 2 1.
F or s p e ci es  wit h r el ati v el y f e w i m a g es, all p h ot o gr a p hs  w er e
i ns p e ct e d.  W e r e vi e w e d p h ot o gr a p hs f or  N ort h er n  M o c k-
i n g bir d fr o m t h e e arli est r e c or ds ( 1 9 6 8 ) t hr o u g h 2 0 1 7, t h e
y e ar of o ur o bs er v ati o n.  R at es  w er e t h e n c al c ul at e d b y s p e-
ci es b as e d o n t h e t ot al n u m b er of  M L p h ot o gr a p hs f or t h e
ti m e p eri o d r e vi e w e d (T a bl e 1 ). F or t h e p ur p os es of t his
a n alysis  w e r estri ct e d d ef or miti es t o o bvi o us  m alf or m ati o ns
a n d e x cl u d e d i n divi d u als  wit h sli g ht “ h o o ks” at t h e e n d of
t h e bill t h at a p p e ar e d ot h er wis e n or m al, b e c a us e t h es e c o ul d

F I G. 2 — M e as u r e m e nts of  N o rt h e r n  M o c ki n g bi r ds f r o m t h e  T r a ns- P e c os r e gi o n of  W est  T e x as.  V al u es f o r t h e d ef o r m e d i n di vi d u al
a r e  hi g hli g ht e d  wit h a st a r,  w hi c h diff e r f r o m t h e ot h e r  N o rt h e r n  M o c ki n g bi r ds o nl y i n “ Bill l e n gt h f r o m  n a r es ” ( bl a c k o utli n e ).  All
m e as u r e m e nts a r e i n  milli m et e rs e x c e pt  m ass,  w hi c h is i n g r a ms.  T h e b o x pl ots s h o w t h e i nt e r q u a rtil e r a n g e (I Q R )  wit h t h e  h o ri-
z o nt al li n e c o r r es p o n di n g t o t h e  m e di a n, a n d t h e v e rti c al li n es r e p r es e nti n g 6 1. 5 3 I Q R. S p e ci m e ns  m e as u r e d:  L S U M Z — 1 9 7 4 5 4 –
1 9 7 4 5 9, 1 8 1 9 2 9, 1 8 2 5 5 5, 2 0 9 7, 1 8 2 0 1 1, 1 7 7 4 8 0, 1 7 3 7 0 5, 1 7 7 4 7 9,  H H 1 8 6 4.  U T E P — 1 5 8 5, 1 7 8 2, 2 0 2 4, 2 2 2 6, 2 4 2 5, 2 6 1 4, 2 6 5 4, 2 8 0 9,
2 8 5 0, 2 8 8 5. F o r r a w  m e as u r e m e nts s e e A p p e n di x 2 .

2 2 6 v ol. 6 7,  n o. 3T he S o ut h wester n  N at ur alist
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h av e r es ult e d fr o m v ari ati o n i n  w e ar t o t h e  m a n di bl e.  N ot e
t h at d ef or mity r at es i n p h ot o gr a p hs  m ay b e bi as e d t o w ar d
i n divi d u als  wit h d ef or miti es (sli g htly i n fl ati n g p er c e nt a g es )
b e c a us e p h ot o gr a p h ers ar e m or e i n c e ntiviz e d t o d o c u m e nt
“r ar e” p h e n o m e n a li k e a b n or m al-l o o ki n g bir ds.  W e als o ev al-
u at e d p h ot o gr a p hs i n i N at vi a t h e “ bills  wit h d ef or m e d
b e a ks” pr oj e ct ( htt ps: / / w w w.i n at ur alist. or g / pr oj e cts / bir ds-
wit h- d ef or m e d- b e a ks ) o n 1 1  M a y 2 0 2 2 a n d i m a g es fr o m
Fli c kr, a n ot h er p o p ul ar bir d p h ot o ar c hi v e  wit h “ c o m m e nt”
c a p a biliti es, o n 1 4 J ul y 2 0 2 2  wit h t h e s e ar c h t er ms “ m o c k-
i n g bir d bill  d ef or mit y,” “ m o c ki n g bir d a b n or m al bill, ” a n d
“ m o c ki n g bi r d  d ef o r m e d  bill. ”  W e  us e d t h es e r e c o r ds t o
fill i n  o u r  dist ri b uti o n al  d at a ( Fi g. 3 ), a n d t o v erif y t h at
t h er e  w er e n o s p e ci es f or  w hi c h  w e l a c k e d bill d ef or mit y
r e c or ds i n t h e  M L t h at  h a d r e c or ds i n ot h er d at a b as es.  W e
di d  n ot i n cl u d e t h es e a u xili ar y d at a i n o ur bill d ef or mit y
r at e c al c ul ati o ns.

W e d o c u m e nt e d c as es of el o n g at e d or cr oss e d bill d ef or-
miti es i n b ot h  wi d es pr e a d s p e ci es s u c h as P at a g o ni a n
( Mi m us p at a g o nic us ; G or osit o et al., 2 0 1 6 ; Bi a n c hi ni a n d  Ar e-
n as, 2 0 1 8 ),  C h al k- br o w e d ( M. s at ur ni n us ; S o u z a et al., 2 0 1 6 ;
Bi a n c hi ni a n d  Ar e n as, 2 0 1 8 ),  Tr o pi c al ( M. gil v us ),  W hit e-
b a n d e d ( M. tri ur us ), a n d  N ort h er n ( M. p oly gl ott os )  m o c ki n g-
bi r ds, as  w ell as s e v e r al of t h e r a n g e- r est ri ct e d s p e ci es
i n cl u di n g  C hil e a n (M. t he nc a ; V al d e b e nit o et al., 2 0 1 8 ),
G al a p a g os ( M. p ar v ul us ), a n d  B a h a m a ( M. g u n dl ac hii )
m o c ki n g bir ds ( Fi g. 3 ).  T h e  m a g nit u d e of bill d ef or mit y v ar-
i e d gr e atl y fr o m s u btl e ( e. g., i N at 1 0 6 5 1 8 9 8 3,  M L 1 2 1 9 4 6 9 2 1 )
t o pr o n o u n c e d ( e. g., i N at 3 7 6 8 2 8 8 7, i N at 2 8 4 7 4 5 5 0,  M L
2 7 7 4 4 1 0 1 1,  M L 1 3 8 6 9 2 3 6 1,  M L 1 6 9 3 2 6 9 9 1 ).  T h e pr o p orti o n
of i n di vi d u als  wit h bill d ef o r miti es  w as  hi g h est i n  C hil e a n
M o c ki n g bi r d ( 2. 1 6 % ), a n d r el ati v el y l o w i n  N o rt h e r n
M o c ki n g bi r d ( 0. 0 8 %; T a bl e 1 ).  O v e r all,  w e  o b s e r v e d

hi g h g e o g r a p hi c c o n c e nt r ati o n s  of  bill  d ef o r miti e s i n

t e m p e r at e r e gi o n s  of  b ot h t h e  N o rt h e r n a n d S o ut h-
e r n  h e mi s p h e r e ( Fi g. 3 ), alt h o u g h t his distri b uti o n  m ay at
l e ast p arti ally r es ult fr o m r e gi o n al v ari ati o n i n n u m b ers of

bir d p h ot o gr a p h ers.
D uri n g t h e c o urs e of t h e p h ot o gr a p h r e vi e w, w e o bs er v e d

t h at t h e a bilit y t o cr e at e pr oj e cts a n d a n n ot at e p arti ci p at or y
s ci e n c e o bs er v ati o ns i n i N at ur alist gr e atl y f a cilit at e d c h ar a c-

t eri z ati o n of bill d ef or miti es, gi v e n t h eir a p p ar e nt l o w r at e
of o c c urr e n c e. P o p ul ar pl atf or ms s u c h as e Bir d,  w hi c h is
t h e  m ai n s o u r c e f or i m a g es d e p osit e d i n t h e  M L,  mi g ht

c o nsi d er i m pl e m e nti n g a d diti o n al s e a r c h a bl e “ c o m m e nt ”
o pti o ns o r  m or e  n u a n c e d t a gs s u c h as “ bill a b e rr a nt” o r

“ d ef or mit y p r es e nt” f or p h ot o g r a p hs t o f a cilit at e si mil a r
st u di es  usi n g  p a rti ci p at o r y s ci e n c e t o  m o nit o r f o r  dis e as e
pr e v al e n c e ( e. g., D h o n dt et al., 1 9 9 8 ; C hristi a ns e n et al.,

2 0 2 0 ).  W e e n c o ur a g e all bir d w at c h ers, bir d- b a n d ers, a n d
or nit h ol o gists t o p h ot o gr a p h a n y bir ds t h at pr es e nt  wit h bill
d ef or miti es a n d u pl o a d t his d o c u m e nt ati o n t o b ot h  M L

a n d i N at t o  h el p tr a c k r at es of s u c h  m alf or m ati o ns a n d t o
h el p i d e ntif y e m er gi n g “ h ots p ots” of bill d ef or miti es, si mil ar

t o pr e vi o us eff orts i n  Al as k a (H a n d el et al., 2 0 1 0 ; V a n  H e m-
ert a n d  H a n d el, 2 0 1 0 ) a n d Fl ori d a ( Br o w n, 1 9 7 6 ; Cr a v es,
1 9 9 4 ).  A d diti o n all y,  w h e n e v er p ossi bl e a n d  wit h a p pr o pri-

at e p er mits,  w e e n c o ur a g e ar c hi vi n g s p e ci m e ns a n d tiss u es
f or bir ds  wit h bill d ef or miti es i n  n at ur al  hist or y c oll e cti o ns,

w hi c h ar e u ni q u el y p ois e d t o s er v e a s bi o r e p o sit o ri e s t h at
c a n f a cilit at e t h e s c r e e ni n g of  p ut ati v el y  h e alt h y a n d
d ef o r m e d i n di vi d u als f o r z o o n oti c  dis e as es, t esti n g f o r

p esti ci d e a n d / o r  h e a v y  m et al e x p os u r es, a n d t r a c ki n g
of e m er gi n g i nf e cti o us dis e as es t hr o u g h ti m e ( C hristi a ns e n
et al., 2 0 2 0 ; C ol ell a et al., 2 0 2 0 ; C o o k et al., 2 0 2 0 ).

T A B L E 1 — Esti m at es of r at es of bill d ef o r miti es i n v ol vi n g el o n g at e d o r c r oss e d bills i n t h e g e n us Mi m us f r o m a r e vi e w of p h ot os i n
t h e  M a c a ul a y  Li b r a r y ( M L ) at t h e  C o r n ell  L a b of  O r nit h ol o g y. F o r a f ull list of r e c o r ds s e e  A p p e n di x 1. St a rt d at e  w as 1 J a n u a r y,
a n d e n d d at e  w as 3 1  D e c e m b e r f o r e a c h y e a r.

C o m m o n  n a m e  L ati n  n a m e St a rt y e a r  E n d y e a r
N o. of p h ot os

i n  M La N o.  d ef o r m e d
D at e

r e vi e w e d b Est. r at e ( % ) c

C hil e a n  M o c ki n g bi r d Mi m us t he nc a 2 0 0 5 2 0 2 1 1, 6 2 4 3 5 2 9 J a n 2 1 2. 1 6
G al a p a g os  M o c ki n g bi r d M. p ar v ul us 1 9 7 6 2 0 2 0 1, 0 5 2 9 2 1 J a n 2 1 0. 8 6
B a h a m a  M o c ki n g bi r d M. g u n dl ac hii 1 9 9 3 2 0 2 1 1, 6 3 8 4 2 2 J a n 2 1 0. 2 4
C h al k- b r o w e d  M o c ki n g bi r d M. s at ur ni n us 1 9 9 2 2 0 2 1 5, 3 2 8 8 1 0 F e b 2 1 0. 1 5
P at a g o ni a n  M o c ki n g bi r d M. p at a g o nic us 1 9 9 7 2 0 2 1 1, 0 5 7 1 2 F e b 2 1 0. 0 9
N o rt h e r n  M o c ki n g bi r d M. p oly gl ott os 1 9 6 8 2 0 1 7 2 0, 1 7 2 1 6 6 J a n 2 1 0. 0 8
W hit e- b a n d e d  M o c ki n g bi r d M. tri ur us 1 9 9 5 2 0 2 1 1, 6 5 8 1 3 F e b 2 1 0. 0 6
T r o pi c al  M o c ki n g bi r d M. gil v us 1 9 7 4 2 0 2 1 7, 0 5 4 2 6 J a n 2 1 0. 0 3
B r o w n- b a c k e d  M o c ki n g bi r d M. d ors alis 2 0 0 3 2 0 2 0 1 7 6 0 6 J a n 2 1 0. 0 0
Fl o r e a n a  M o c ki n g bi r d M. trif asci at us 2 0 0 5 2 0 2 0 8 4 0 6 J a n 2 1 0. 0 0
H o o d  M o c ki n g bi r d M.  m ac d o n al di 1 9 7 6 2 0 2 0 4 8 5 0 6 J a n 2 1 0. 0 0
S a n  C rist o b al  M o c ki n g bi r d M.  mel a n otis 2 0 0 3 2 0 2 0 3 4 5 0 1 1 J a n 2 1 0. 0 0
L o n g-t ail e d  M o c ki n g bi r d M. l o n gic a u d at us 2 0 0 4 2 0 2 1 9 7 5 0 1 1 J a n 2 1 0. 0 0
S o c o r r o  M o c ki n g bi r d M. gr ays o ni 2 0 0 6 2 0 1 8 1 3 0 6 J a n 2 1 0. 0 0

a N o. of  p h ot os i n  M L r ef e rs t o t h e t ot al  n u m b e r of p h ot os p r es e nt f o r a gi v e n s p e ci es o n t h e d at e r e vi e w e d i n t h e  M L.
b W e i n cl u d e t h e “ d at e r e vi e w e d ” c ol u m n t o  n ot e  w h e n t h e r e c o r ds  w e r e a c c ess e d, t o  h el p  wit h r e p e at a bilit y.
c Est. r at e 5 n o.  d ef o r m e d / n o. of p h ot os i n  M L.

S e pt e m b e r 2 0 2 3 2 2 7N ot es
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T h a n k y o u t o  M.  B r a d y, J.  V.  R e ms e n, J r., a n d  m e m b ers of t h e
U r b a n  N at ur e  R es e ar c h  C e nt e r at t h e  N at ur al  Hist o r y  M us e u m of
L os  A n g el es  C o u nt y f or pr o vi di n g  h el pf ul c o m m e nts o n t h e  m a n u-
s c ri pt. W e t h a n k R. B r u m fi el d, B. F ai r cl ot h, S. C a r diff, a n d
D.  Ditt m a n n f o r assist a n c e  wit h l o gisti cs, a c c ess t o e q ui p m e nt,
a n d f e e d b a c k o n t his p r oj e ct. Fi el d w or k  w as f u n d e d b y t h e  L S U
M us e u m of  N at u r al S ci e n c e  Bi g  D a y F u n d.  T h a n k y o u t o  M.  G ar-
r ett,  D. St o c k bri d g e, a n d  T. S mit h f o r f a cilit ati n g p e r mits a n d
a c c ess t o t h e  Bl a c k  G a p  W M A. S p e ci m e n c oll e cti o n  w as c o n-
d u ct e d u n d er  L S U’s I nstit uti o n al  A ni m al  C ar e a n d  Us e  C o m mit-
t e e p r ot o c ol  n u m b e r 1 5- 0 3 6,  T e x as S ci e nti fi c P er mit  N o. S P R-
0 7 9 0- 1 9 5, a n d  T e x as P ar ks a n d  Wil dlif e  E ntr y P er mit  N o. 1 7- 0 1.
A n y o pi ni o n,  fi n di n gs, a n d c o n cl usi o ns or r e c o m m e n d ati o ns
e x pr ess e d i n t his  m at eri al a r e t h os e of t h e a ut h o rs a n d d o  n ot
n e c ess aril y r e fl e ct t h e vi e ws of t h e  N ati o n al S ci e n c e F o u n d ati o n
( N S F ).  A. E. M.,  A. E. H., a n d  O.J.  w er e s u p p o rt e d b y  N S F  G r a d u at e
R es e ar c h F ell o ws hi ps ( D G E- 1 2 4 7 1 9 2 ).  A. E. H.  w as als o s u p p ort e d
b y a  L o uisi a n a  B o ar d of  R e g e nts F ell o ws hi p. J. F. S.  w as s u p p ort e d
b y a  C ar ri e  L y n n Y o d er S u p eri o r  G r a d u at e St u d e nt S c h ol ars hi p
f r o m t h e  L S U  D e pt. of  Bi ol o gi c al S ci e n c es a n d  N S F  D BI- 2 1 0 9 3 6 1.
T h e p h ot o g r a p hs i n Fi g. 1 ( B – F ) w er e r e c ei v e d fr o m t h e  M a c a u-
l a y  Li br ar y at t h e  C o r n ell  L a b of  O r nit h ol o g y.
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C R A V E S , J.  A. 1 9 9 4.  P ass e ri n es  wit h d ef o r m e d bills.  N o rt h  A m e ri-
c a n  Bi r d  B a n d e r 1 9: 1 4 – 1 8.

D A VI D ,  N.,  M.  GO S S E LI N , A N D G. S E U TI N . 1 9 9 0.  P att e r n of c ol o ni z a-
ti o n b y t h e  N o rt h e r n  M o c ki n g bi r d i n  Q u e b e c. J o u r n al of
Fi el d  O r nit h ol o g y 6 1: 1 – 8.

D H O N D T ,  A.  A.,  D.  L.  TE S S A G LI A , A N D R.  L. S L O T H O W E R . 1 9 9 8.  E pi-
d e mi c  m y c o pl as m al c o nj u n cti vitis i n  h o us e  fi n c h es f r o m e ast-
e r n  N o rt h  A m e ri c a. J o u r n al of  Wil dlif e  Dis e as es 3 4: 2 6 5 – 2 8 0.

E L L W O O D , E. R., G. B. PA U L Y , J. AH N , K. GO L E M BI E W S KI , L. M. HI G GI N S,
M.  A.  O R D E Ñ A N A , A N D M. V O N K O N R A T . 2 0 2 3.  Citi z e n s ci e n c e n e e ds
a n a m e c h a n g e.  Tr e n ds i n  E c ol o g y  &  E v ol uti o n 3 8: 4 8 5 – 4 8 9.

G O R O SI T O , C. A., H. E. GO N D A , A N D V.  C U E T O . 2 0 1 6.  B e a k d ef or miti es
i n n ort h P at a g o ni a n bir ds.  Or nit ol o gı́ a  N e otr o pi c al 2 7: 2 8 9– 2 9 5.

H A N D E L ,  C.  M.,  L.  M. PAJ O T , S. M. MA T S U O K A , C. VA N H E M E R T , J.
T E R E N ZI , S. L. TA L B O T , D. M. MU L C A H Y , C. U. ME T E Y E R , A N D K.  A.
T R U S T . 2 0 1 0.  E pi z o oti c of b e a k d ef or miti es a m o n g  wil d bir ds
i n  Al as k a: a n e m e r gi n g dis e as e i n  N ort h  A m eri c a?  T h e  A u k
1 2 7: 8 8 2 – 8 9 8.

JO N E S ,  C.  W.,  M.  M.  RI SI, W. KU N T Z , P. G. RY A N , A. ST EI N F U R T H , A N D

A.  L.  B O N D . 2 0 1 5.  Bill  d ef o r miti es i n p e n g ui ns ( S p h e nis ci-
d a e ): a gl o b al r e vi e w.  M a ri n e  O r nit h ol o g y 4 3: 2 0 7 – 2 0 9.

K A S P E R , S. 2 0 1 9.  L at e r al d e vi ati o n of bill i n  C u r v e- bill e d  T h r as h er
( T o x ost o m a c ur vir ostre ) f r o m  T e x as.  T e x as  O r nit h ol o gi c al S o ci-
et y 5 2: 4 7.

P O M E R O Y ,  D.  E. 1 9 6 2.  Bir ds  wit h a b n o r m al bills.  B ritis h  Bir ds 5 5:
4 9 – 7 2.

S O U Z A ,  T.  O.,  L. F. SI L V A, A N D C.  R. S I L V A. 2 0 1 6.  N o v os r e gist r os
s o b r e d ef o r mi d a d es d e bi c os e m a v es b r asil ei r as.  At u ali d a d es
O r nit ol ó gi c as 1 9 2: 5 0 – 5 6.

V A L D E B E NI T O , J.  O.,  A.  GR A N D Ó N - OJ E D A, V. PA N T OJ A - MA G GI , F. J.
N O V O A , A N D D.  G O N Z A´ L E Z - AC U Ñ A . 2 0 1 8.  R e p o rt o n b e a k a b n o r-
m aliti es of s o m e bi r ds of P at a g o ni a.  T h e  Wils o n J o u r n al of
O r nit h ol o g y 1 3 0: 1 0 1 4 – 1 0 1 9.

V A N H E M E R T ,  C., A N D C.  M.  H A N D E L . 2 0 1 0.  B e a k d ef o r miti es i n
N o rt h w est e r n  C r o ws: e vi d e n c e of a  m ultis p e ci es e pi z o oti c.
T h e  A u k 1 2 7: 7 4 6 – 7 5 1.

V A N H E M E R T ,  C.,  C.  M.  HA N D E L , A N D T.  M.  O’ H A R A . 2 0 1 2.  E vi d e n c e
of a c c el e r at e d b e a k g r o wt h ass o ci at e d  wit h a vi a n k er ati n dis or-
d er i n bl a c k- c a p p e d c hi c k a d e es ( P oecile atric a pill us ). J o u r n al of
Wil dlif e  Dis e as es 4 8: 6 8 6 – 6 9 4.

W O L F E , J.  D.,  E. I. JO H N S O N , E. R. LI F F M A N N, E. E. DE L E O N , K.
M O K R O S S , A N D K.  E.  B R S Z E S KI . 2 0 1 2.  B r o w n  T h r as h er (T o x ost o m a
r uf u m)  wit h bill d ef o r mit y c a pt ur e d at  Bl u e b o n n et S w a m p
N at u r e  C e nt e r.  B at o n  R o u g e,  L o uisi a n a.  T h e J o u r n al of  L o ui-
si a n a  O r nit h ol o g y 9: 2 7– 2 9.

Z Y L B E R B E R G ,  M.,  C.  VA N H E M E R T , C. M. HA N D E L , A N D J.  L.  DE R I SI.
2 0 1 8.  A vi a n k er ati n dis or d er of  Al as k a  Bl a c k- c a p p e d  C hi c k a-
d e es is ass o ci at e d  wit h P o e ci vir us i nf e cti o n.  Vir ol o g y J o u r n al
1 5: 1 – 9.

S u b mitte d 1 7  A u g ust 2 0 2 2.  Acce pte d 5  A pril 2 0 2 3.
Ass oci ate E dit or  w as  M att he w J.  Gree n w ol d.

S e pt e m b e r 2 0 2 3 2 2 9N ot es
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A P P E N DI X 1 — R e c o r ds of bill d ef o r miti es i n t h e g e n us Mi m us . M L 5 M a c a ul a y  Li b r a r y at t h e  C o r n ell  L a b of  O r nit h ol o g y; i N at 5
i N at u r alist;  A C D 5 aft e r c ut off d at e (f o r a u xili a r y o bs e r v ati o ns );  — 5 d at a f r o m a p u blis h e d r e c o r d.

S p e ci es L o c ati o n D at e O bs e r v e r S o u r c e  Li n k o r r ef e r e n c e

M. gil v us C ost a  Li n d a  R es o rt,  A r u b a 1 3  D e c 2 0 1 5  L a r r y Si r vi o  M L  M L 2 2 1 3 3 0 1 1
M. gil v us E a gl e,  A r u b a 2 J u n 2 0 1 9  Gl e n d a  T r o m p  M L  M L 1 6 2 3 2 7 6 8 1
M. g u n dl ac hii F o rt d e S ot o, F L,  U S A 1 4  M a y 2 0 1 0  D a n I ri z a r r y Fli c k r / d a ni ri z a r r y / 4 6 0 7 9 5 9 8 8 4
M. g u n dl ac hii Mi a mi- D a d e, F L,  U S A 1 9  M a y 2 0 1 4  D a vi d  Ki rs c h k e  M L  M L 2 4 0 4 6 5 8 7 1,  M L 1 3 2 9 7 7 3 0 1
M. g u n dl ac hii I n a g u a,  B a h a m as 1 0  M a r 2 0 1 7  E r ki a  G at es  M L  M L 5 0 7 3 6 5 1 1
M. g u n dl ac hii N e w P r o vi d e n c e,  B a h a m as 1 5 J a n 2 0 2 0  R o y  K asi us  M L  M L 2 0 0 0 1 8 7 8 1
M. g u n dl ac hii E x u m a  C a ys,  B a h a m as 1 F e b 2 0 2 0  K a m ell a  B o ull é  M L  M L 2 0 6 8 7 1 6 6 1
M. p ar v ul us Isl a S a nt a F é,  G al á p a g os,

E c u a d o r
8  A u g 1 9 9 2 J os e p d el  H o y o  M L  M L 2 0 5 1 5 2 0 1 1

M. p ar v ul us Isl a  G e n o v es a,  G al á p a g os,
E c u a d o r

6 J u n 2 0 1 5  B o b  H as e ni c k  M L  M L 2 2 2 3 7 5 4 2 1

M. p ar v ul us Isl a S a nt a  C r u z,  G al á p a g os,
E c u a d o r

6  O ct 2 0 1 8  N o a m  M a r k us  M L  M L 2 7 7 4 4 1 0 1 1

M. p ar v ul us Isl a S a nt a  C r u z,  G al á p a g os,
E c u a d o r

9  O ct 2 0 1 8  Al e n a  C a p e k  M L  M L 2 4 7 8 9 3 1 0 1

M. p ar v ul us Isl a S a nti a g o,  G al á p a g os,
E c u a d o r

1 0  O ct 2 0 1 8  N o a m  M a r k us  M L  M L 2 7 7 8 0 2 3 9 1

M. p ar v ul us Isl a S a nt a  C r u z,  G al á p a g os,
E c u a d o r

1 2 F e b 2 0 1 9 J  B r a u n M L  M L 2 4 7 3 6 2 9 5 1

M. p ar v ul us Isl a S a nt a  C r u z,  G al á p a g os,
E c u a d o r

3 J ul 2 0 1 9 F r a n k F a b b r o  M L  M L 1 6 7 8 5 0 4 0 1

M. p ar v ul us S a nt a  C r u z,  G al a p a g os,
E c u a d o r

2 8 J ul 2 0 1 9 s e a- k a n g a r o o i N at / 3 3 0 5 1 9 9 9

M. p ar v ul us Isl a S a nt a  C r u z,  G al á p a g os,
E c u a d o r

7  A u g 2 0 1 9 J a y  M c G o w a n  M L  M L 1 8 8 3 0 2 9 3 1

M. p ar v ul us Isl a S a nt a  C r u z,  G al á p a g os,
E c u a d o r

7  A u g 2 0 1 9 J a y  M c G o w a n  M L  M L 1 8 8 6 3 7 1 4 1

M. p at a g o nic us N e u q u é n,  A r g e nti n a 1 9 S e p 2 0 1 0 F e r n a n d a P o n z o ni  — Bi a n c hi ni a n d  A r e n as, 2 0 1 8
M. p at a g o nic us C h u b ut,  A r g e nti n a 1  D e c 2 0 1 5  H é ct o r  G o n d a  — G o r osit o et al., 2 0 1 6
M. p at a g o nic us N e u q u é n,  A r g e nti n a 2 2  A p r 2 0 1 7  C y nt hi a  A r e n as  — Bi a n c hi ni a n d  A r e n as, 2 0 1 8
M. p at a g o nic us Ri o  N e g r o,  A r g e nti n a 2 2  D e c 2 0 2 0 J u a n  T a pi a  M L  M L 2 9 0 2 4 6 1 0 1
M. p oly gl ott os P e m b r o k e Pi n es, F L,  U S A 5  A p r 2 0 0 9  K e n n et h S c h n ei d e r Fli c k r / r os y fi n c h / 3 4 1 6 1 0 1 9 7 3 /
M. p oly gl ott os N o i nf o 2 0 J u n 2 0 0 9  G r e e n  H o c k e r Fli c k r / m att a n dj ess / 4 1 1 9 8 8 6 5 0 3 /
M. p oly gl ott os Q u e e ns,  N Y,  U S A 1 5 J a n 2 0 1 0  Lis a S c h e p p k e  M L  M L 8 0 6 1 5 7 6 1
M. p oly gl ott os H oll y w o o d, F L,  U S A 2 2  N o v 2 0 1 1  K e n n et h S c h n ei d e r Fli c k r / r os y fi n c h / 6 3 8 3 8 7 2 6 8 1 /
M. p oly gl ott os Os p r e y, F L,  U S A 2 9  D e c 2 0 1 1  Al e x  B u r d o Fli c k r / bi r ds h ots- bi r dlist e r /

6 6 3 0 4 7 0 9 9 3 /
M. p oly gl ott os T u cs o n, A Z, U S A 1 9  A p r 2 0 1 2  Mi c h a el S ki n n e r Fli c k r / 1 2 9 2 1 1 4 6 @ N 0 4 / 6 9 4 7 6 7 6 7 4 4 /
M. p oly gl ott os Gil b e rt,  A Z,  U S A 3 1 J a n 2 0 1 3 J o h n  Mi h al k a  M L  M L 1 4 9 3 7 0 5 1 1
M. p oly gl ott os H o m est e a d, F L,  U S A 3 1 J a n 2 0 1 3  Mi c h a el  O’ B ri e n  M L  M L 1 3 0 5 9 9 9 0 1
M. p oly gl ott os W  Mi r a m a r  W at e r  C o ns e r v.

A r e a, F L,  U S A
2 0 J a n 2 0 1 4, 4

O ct 2 0 1 3
K e n n et h S c h n ei d e r Fli c k r / r os y fi n c h / 1 2 0 5 4 9 1 8 2 7 5 /,

/ r os y fi n c h / 1 0 0 8 9 3 6 1 0 0 3 /
M. p oly gl ott os T r a vis,  T X,  U S A 1 1 J a n 2 0 1 4 c ull e n i N at / 4 9 9 9 5 3
M. p oly gl ott os W  Mi r a m a r  W at e r  C o ns e r v.

A r e a, F L,  U S A
2 7  M a r 2 0 1 4  K e n n et h S c h n ei d e r Fli c k r / r os y fi n c h / 1 3 4 5 1 1 3 8 0 3 5 /

M. p oly gl ott os I m p e ri al  D a m  R d, Y u m a
C o u nt y,  A Z,  U S A

2 8  N o v 2 0 1 4  fi n ati c i N at / 1 1 0 5 9 0 7

M. p oly gl ott os W  Mi r a m a r  W at e r  C o ns e r v.
A r e a, F L,  U S A

3 J a n 2 0 1 5, 1 5
D e c 2 0 1 4

K e n n et h S c h n ei d e r Fli c k r / r os y fi n c h / 1 5 9 9 9 6 6 6 1 6 8 /,
/ r os y fi n c h / 1 6 0 2 9 4 8 5 1 3 5 /

M. p oly gl ott os B o e r n e  Cit y P a r k,  B o e r n e,  T X,
U S A

9  O ct 2 0 1 5 r o m e ys w a ns o n i N at / 2 0 9 0 6 8 2

M. p oly gl ott os S o ut h F L,  U S A 3 J a n 2 0 1 6 J o el  R os e nt h al Fli c k r /j o el nr os e nt h al / 2 4 1 4 1 7 7 3 7 1 1 /,
/j o el n r os e nt h al /
2 3 5 9 4 1 3 5 9 9 4 /

M. p oly gl ott os Vill a  Cl a r a,  C u b a 5 F e b 2 0 1 6 P at  M c K a y M L  M L 2 4 4 3 4 9 7 1

2 3 0 v ol. 6 7,  n o. 3T he S o ut h wester n  N at ur alist
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A P P E N DI X 1 — C o nti n u e d.

S p e ci es L o c ati o n D at e O bs e r v e r S o u r c e  Li n k o r r ef e r e n c e

M. p oly gl ott os P h o e ni x,  A Z,  U S A 1  A p r 2 0 1 6  C a n d a c e P o rt h Fli c k r / m a c c a n d a c e / 2 6 3 8 8 2 7 5 0 9 1 /
M. p oly gl ott os E ri e,  N Y,  U S A 1 2  A p r 2 0 1 6  B e c k y  H a r bis o n  M L  M L 2 6 9 7 8 7 0 1
M. p oly gl ott os S a n  Di e g o,  C A,  U S A 1 4  M a y 2 0 1 6 P et e r  N g u y e n  M L  M L 2 8 7 4 8 0 5 1
M. p oly gl ott os Ess e x,  N Y,  U S A 2 J ul 2 0 1 6  G a r y  C h a pi n  M L  M L 3 0 8 0 8 2 2 1
M. p oly gl ott os C u b a 1 5  O ct 2 0 1 6  L a u r a  E ri c ks o n Fli c k r /l a u r a e ri c ks o n /

3 0 6 1 6 4 6 6 7 1 5 /
M. p oly gl ott os M a dis o n, I L,  U S A 2 2  O ct 2 0 1 6  R o y St e w a rt  M L  M L 3 7 9 5 3 6 8 1
M. p oly gl ott os M e r c e r,  NJ,  U S A 4  D e c 2 0 1 6  M a r k  G all a g h e r  M L  M L 4 1 7 4 5 2 6 1,  M L 4 1 7 1 8 5 9 1
M. p oly gl ott os M o n r o e, F L,  U S A 1 5  D e c 2 0 1 6  C u rtis  M a h o n  M L  M L 4 2 6 1 4 9 2 1
M. p oly gl ott os Mi n e r al,  W V,  U S A 2 9  N o v – 2 0

D e c 2 0 1 6
A d el e  Wils o n  M L  M L 4 3 7 1 8 2 5 1,  M L 4 2 3 6 7 2 8 1,

M L 4 2 2 6 3 8 4 1,  M L 4 2 2 6 3 2 9 1,
M L 4 1 3 5 9 9 1 1

M. p oly gl ott os Pi m a,  A Z,  U S A 2 0  D e c 2 0 1 6  Ti n a  T ot h M L  M L 4 3 0 6 2 3 5 1
M. p oly gl ott os Y u m a  C o u nt y,  A Z,  U S A 2 4 F e b 2 0 1 7 J o h n F.  G at c h et  M L  M L 5 2 8 6 9 5 9 1,  M L 5 2 8 6 9 5 3 1,

M L 5 2 8 6 9 5 0 1,  M L 5 2 8 6 9 4 8 1,
M L 5 2 8 6 9 4 6 1,  M L 5 2 8 6 9 4 5 1,
M L 5 2 8 6 9 2 6 1

M. p oly gl ott os C u m b e rl a n d  C o u nt y,  M E,  U S A 1 7  M a r 2 0 1 7  G a r y J a r vis  M L  M L 5 1 4 9 1 9 5 1
M. p oly gl ott os Al pi n e,  T X,  U S A 1 5  M a y 2 0 1 7  — — T his p u bli c ati o n
M. p oly gl ott os H a g a r vill e,  A r k a ns as,  U S A 8  A u g 2 0 1 7  m a y fl y 1 9 6 3 i N at / 7 4 6 6 0 6 4
M. p oly gl ott os St.  B e r n a r d P a ris h,  L A,  U S A 2 4 S e p 2 0 1 7  Gl e n n  O uss et  M L  M L 6 9 8 7 0 9 4 1
M. p oly gl ott os B r e v a r d  C o u nt y, F L,  U S A 1 9  O ct 2 0 1 7  Vitt o ri o  C att el a n  M L  M L 7 2 4 0 3 3 0 1
M. p oly gl ott os B r o w a r d, F L,  U S A 1 9 – 2 0 J a n

2 0 1 8
D a vi d  H all, St e v e n

K a pl a n
x-  M L  A C D  M L 8 2 5 6 3 9 2 1,  M L 8 2 5 6 3 9 1 1,

M L 8 2 5 6 3 9 0 1,  M L 8 3 1 5 0 2 0 1
M. p oly gl ott os S a n  Di e g o,  C A,  U S A 3 0 J a n 2 0 1 8  C h a rl ott e  M o r ris x-  M L  A C D  M L 8 4 0 2 7 9 8 1,  M L 8 4 0 2 7 5 5 1
M. p oly gl ott os Wil mi n gt o n,  L os  A n g el es,  C A,

U S A
6 J u n 2 0 1 8 o c _ bi r d e r Fli c k r / 5 6 0 1 8 1 8 3 @ N 0 8 /

4 2 9 3 0 3 4 5 0 4 2 /
M. p oly gl ott os S a n  C a rl os, S a n  Di e g o,  C A,

U S A
7 J ul 2 0 1 9  milli e b as d e n i N at / 2 8 4 7 4 5 5 0

M. p oly gl ott os L os  A n g el es,  C A,  U S A 6 S e p 2 0 1 9 g r e gsl a k i N at / 3 2 2 4 8 2 4 0
M. p oly gl ott os W  Mi r a m a r  W at e r  C o ns e r v.

A r e a, F L,  U S A
2 4  O ct 2 0 1 9  K e n n et h S c h n ei d e r Fli c k r / r os y fi n c h / 4 8 9 5 2 9 7 0 2 7 3 /

M. p oly gl ott os P r essl e r St,  H o ust o n,  T X,  U S A 1 0  M a r 2 0 2 0 e m b os u i N at / 3 9 8 1 7 8 8 6
M. p oly gl ott os W  Mi r a m a r  W at e r  C o ns e r v.

A r e a, F L,  U S A
1 5  A u g 2 0 2 0  K e n n et h S c h n ei d e r Fli c k r / r os y fi n c h / 5 0 2 2 9 0 2 4 3 7 8 /

M. p oly gl ott os S a n  Di e g o  C o u nt y,  C A,  U S A 1 6  N o v 2 0 2 0 k p o gli a n o i N at / 6 5 0 5 1 9 3 5
M. p oly gl ott os P h o e ni x,  A Z,  U S A 2 1  N o v 2 0 2 0  C a n d a c e P o rt h Fli c k r / m a c c a n d a c e / 5 0 6 5 7 2 7 4 3 6 8 /
M. p oly gl ott os W as h o e,  N V,  U S A 6 J a n 2 0 2 1 J a n e  T h o m ps o n x-  M L  A C D  M L 2 9 5 2 1 7 8 4 1
M. p oly gl ott os B at o n  R o u g e,  L A,  U S A 2 3 F e b 2 0 2 1  L e wis  Li n dsl y  L o uisi a n a

Bi r ds
f a c e b o o k. c o m / g r o u ps / bi r d-

l o uisi a n a / p e r m ali n k /
1 4 6 7 1 6 9 9 0 6 3 0 7 8 0 /

M. p oly gl ott os S o ut h  T X,  U S A 3 0  D e c 2 0 2 1 J o h n  M a n g ol d Fli c k r /j o h n r m a n g ol d /
5 1 8 0 7 4 0 0 3 2 1 /

M. p oly gl ott os P A,  U S A 5 F e b 2 0 2 2  m b wil dlif e i N at / 1 0 6 1 8 7 9 4 6
M. p oly gl ott os P A,  U S A 1 0 F e b 2 0 2 2  m b wil dlif e i N at / 1 0 6 5 1 8 9 8 3
M. s at ur ni n us S ã o  P a ul o,  B r a zil 1 5 J u n 2 0 1 1  R o g é ri o S o r vill o  — S o u z a et al., 2 0 1 6
M. s at ur ni n us L a g os d e P al e r m o,  B u e n os

Ai r es,  A r g e nti n a
1 8 J u n 2 0 1 1  ni c o ol ej ni k i N at / 1 8 6 1 6 7 8

M. s at ur ni n us P u e rt o  M a d e r o,  C A B A,
A r g e nti n a

1 7 J a n 2 0 1 4 c a r a n c h o i N at / 3 7 6 8 4 2 2 9

M. s at ur ni n us B a hi a, B r a zil 2 1 A u g 2 0 1 4  R u di  L a ps M L  M L 3 0 3 3 8 0 0 9 1,  M L 3 0 3 3 8 0 0 8 1,
M L 3 0 3 3 8 0 0 6 1

M. s at ur ni n us Rı́ o  N e g r o,  A r g e nti n a 8  M a r 2 0 1 6 F e d e ri c o d e  M ai o  — Bi a n c hi ni a n d  A r e n as, 2 0 1 8
M. s at ur ni n us B u e n os  Ai r es,  A r g e nti n a 1 5  A p r 2 0 1 6  Di e g o P e r e z  M L  M L 2 7 2 7 7 3 2 1
M. s at ur ni n us C e r r o  L a r g o,  U r u g u a y 1 1 S e p 2 0 1 6  C h rist o p h e r P r e v ett  M L  M L 3 5 0 0 2 9 7 1,  M L 3 5 0 0 2 9 6 1
M. s at ur ni n us Rı́ o  N e g r o,  A r g e nti n a 4  M a r 2 0 1 7 F e d e ri c o d e  M ai o  — Bi a n c hi ni a n d  A r e n as, 2 0 1 8
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A P P E N DI X 1 — C o nti n u e d.

S p e ci es L o c ati o n D at e O bs e r v e r S o u r c e  Li n k o r r ef e r e n c e

M. s at ur ni n us N e u q u é n,  A r g e nti n a 2  D e c 2 0 1 7 F e r n a n d a  G a u n a  — Bi a n c hi ni a n d  A r e n as, 2 0 1 8
M. s at ur ni n us N e u q u é n,  A r g e nti n a 2  D e c 2 0 1 7 F e r n a n d a  G a u n a  — Bi a n c hi ni a n d  A r e n as, 2 0 1 8
M. s at ur ni n us B u e n os  Ai r es,  A r g e nti n a 3  N o v 2 0 1 8  M a r c el o S z c z e p a ni k  M L  M L 1 2 1 9 4 6 9 2 1
M. s at ur ni n us B u e n os  Ai r es,  A r g e nti n a 1 4 S e p 2 0 1 9 P e d r o  Ri v e r o  M L  M L 1 7 7 0 8 7 8 9 1
M. s at ur ni n us J u nı́ n  d e l os  A n d es,  A r g e nti n a 1 5  N o v 2 0 1 9 p o g o g r e g o ri o i N at / 3 7 6 8 8 9 8 9
M. s at ur ni n us C a b allit o,  C A B A,  A r g e nti n a 1 7 J a n 2 0 2 0 e z e q ui el v e r a i N at / 3 7 6 8 2 8 8 7
M. s at ur ni n us Ci u d a d  A ut ó n o m a  d e  B u e n os

Ai r es,  A r g e nti n a
1 7 J a n 2 0 2 0  E z e q ui el  V e r a  M L  M L 1 9 9 8 6 9 2 0 1,  M L 1 9 9 8 6 9 1 9 1,

M L 1 9 9 8 6 9 1 8 1,  M L 1 9 9 8 6 9 1 6 1,
M L 1 9 9 8 6 9 1 4 1,  M L 1 9 9 8 6 9 1 2 1,
M L 1 9 9 8 6 9 1 1 1

M. s at ur ni n us B e c c a r, P r o vi n ci a d e  B u e n os
Ai r es,  A r g e nti n a

5 J ul 2 0 2 0 al b e rt o _ b r i N at / 5 2 5 0 3 3 1 6

M. s at ur ni n us N e u q u é n,  A r g e nti n a 1 4 J ul 2 0 2 0  M a ri a F e r n a n d a
G a u n a

M L  M L 2 4 9 4 4 4 0 6 1

M. s at ur ni n us S ã o  P a ul o,  B r a zil 1 3  N o v 2 0 2 0  M a r c el o  B r a g a  M L  M L 2 7 9 8 6 3 7 7 1
M. t he nc a P a p u d o,  C hil e 1  D e c 2 0 1 3  N ot s p e ci fi e d  — V al d e b e nit o et al., 2 0 1 8
M. t he nc a C oli n a,  C hil e 1 S e p 2 0 1 4  N ot s p e ci fi e d  — V al d e b e nit o et al., 2 0 1 8
M. t he nc a C h u b ut,  A r g e nti n a 2 0  N o v 2 0 1 4  N a h u el  M elis a

A g ui r r e  G a g o
M L  M L 1 2 0 6 3 1 0 4 1

M. t he nc a T al c a h u a n o,  C hil e 1  O ct 2 0 1 5  N ot s p e ci fi e d  — V al d e b e nit o et al., 2 0 1 8
M. t he nc a L os  L a g os,  C hil e 1 0 J a n 2 0 1 6 P a bl o  C á r c a m o

B r a v o
M L  M L 2 3 0 8 1 7 7 1

M. t he nc a G u a rili h u e,  C hil e 1  M a r 2 0 1 6  N ot s p e ci fi e d  — V al d e b e nit o et al., 2 0 1 8
M. t he nc a S a nti a g o,  C hil e 1  A u g 2 0 1 6  N ot s p e ci fi e d  — V al d e b e nit o et al., 2 0 1 8
M. t he nc a S a nti a g o,  C hil e 3  D e c 2 0 1 6  M atı́ as  G a r ri d o  M L  M L 4 2 1 4 2 2 6 1
M. t he nc a L os  L a g os,  C hil e 2 0 F e b 2 0 1 7  M a r g a rit a P a r r a g u e z  M L  M L 4 9 3 0 8 5 2 1
M. t he nc a V al p a r aı́s o,  C hil e 1 5  O ct 2 0 1 7 J e n nif e r  Cl a r k e  M L  M L 1 7 2 9 0 1 1 2 1
M. t he nc a S a nti a g o,  C hil e 2  D e c 2 0 1 7  M a ri a  A nt o ni et a

G o n z al e z S ot o
M L  M L 7 7 4 2 6 5 1 1

M. t he nc a A r a u c a nı́ a,  C hil e 1 3  D e c 2 0 1 7 S u e Pl a n kis  M L  M L 7 8 8 1 7 6 2 1
M. t he nc a L os  L a g os,  C hil e 6 F e b 2 0 1 8 F eli p e  U n d u r r a g a  M L  M L 9 3 7 3 8 9 0 1
M. t he nc a A r a u c a nı́ a,  C hil e 3  M a r 2 0 1 8 Pi o  M a rs h all  M L  M L 1 6 8 5 0 2 2 0 1
M. t he nc a L os  L a g os,  C hil e 2 3  M a r 2 0 1 8  K at hl e e n  K e ef  M L  M L 9 2 4 3 6 3 7 1
M. t he nc a S a nti a g o,  C hil e 3 0  A p r – 1 8

M a y 2 0 1 8
P at ri ci o  H u rt a d o  M L  M L 1 4 5 9 8 1 6 2 1,  M L 1 4 5 9 8 1 6 1 1,

M L 1 4 6 0 3 2 7 5 1,  M L 1 4 6 0 3 4 0 4 1,
M L 1 4 6 0 6 5 9 1 1

M. t he nc a S a nti a g o,  C hil e 6  O ct 2 0 1 8 F eli p e  U n d u r r a g a  M L  M L 1 6 8 1 5 2 0 3 1
M. t he nc a S a nti a g o,  C hil e 3 F e b 2 0 1 9  R o d ri g o  C al d e r ó n

C astill o
M L  M L 1 3 8 6 9 2 3 6 1,  M L 1 3 8 6 9 2 3 3 1

M. t he nc a S a nti a g o,  C hil e 1 3 F e b 2 0 1 9  M a r g a r et  Vi e ns  M L  M L 1 4 3 4 2 5 1 5 1
M. t he nc a S a nti a g o,  C hil e 1  M a r 2 0 1 9 J os é I g n a ci o  C at al á n

R ui z
M L M L 2 6 9 4 4 1 4 5 1

M. t he nc a S a nti a g o, C hil e 2  M a r 2 0 1 9  N o r e e n  B a k e r  M L  M L 1 9 2 7 2 1 7 8 1
M. t he nc a Bı́ o- Bı́ o,  C hil e 4  M a y 2 0 1 9  A nt o n ell a P a r r a

G a r ri d o
M L  M L 2 8 1 9 3 2 0 0 1

M. t he nc a S a nti a g o,  C hil e 1 4 J ul 2 0 1 9 J o a q ui n  Vi al  M L  M L 1 6 8 1 7 3 2 1 1,  M L 1 6 8 1 7 3 2 0 1
M. t he nc a S a nti a g o,  C hil e 2 1 J ul 2 0 1 9 J a vi e r P é r e z  M L  M L 1 6 9 3 2 6 9 9 1
M. t he nc a S a nti a g o,  C hil e 1 2  A u g 2 0 1 9  Vl a d Sl a d a ri u  M L  M L 1 7 2 3 3 3 0 7 1
M. t he nc a L os  L a g os,  C hil e 2 6  A u g 2 0 1 9  G a b ri el  C a r d e n as,

Ni c ol e  A r c a y a
M L  M L 1 7 4 3 0 5 9 0 1,  M L 1 7 4 3 0 5 2 3 1

M. t he nc a V al p a r aı́s o,  C hil e 2 3  O ct 2 0 1 9  Mil e n a  M ai r a  M L  M L 1 8 3 8 4 8 4 6 1
M. t he nc a S a nti a g o,  C hil e 2 3  N o v 2 0 1 9  M a ri e  O’ N eill  M L  M L 1 9 3 0 7 8 6 6 1,  M L 1 9 3 0 7 8 6 5 1
M. t he nc a S a nti a g o,  C hil e 1  D e c 2 0 1 9 F eli p e  U n d u r r a g a  M L  M L 1 9 1 1 0 8 2 1 1,  M L 1 9 1 1 0 8 2 0 1
M. t he nc a S a nti a g o,  C hil e 4 J a n 2 0 2 0 F eli p e  U n d u r r a g a  M L  M L 1 9 8 8 4 8 4 3 1
M. t he nc a S a nti a g o,  C hil e 1 4 J a n 2 0 2 0  G a b ri el a  L a g os  M L  M L 2 3 0 2 5 7 2 1 1

2 3 2 v ol. 6 7,  n o. 3T he S o ut h wester n  N at ur alist
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A P P E N DI X 1 — C o nti n u e d.

S p e ci es L o c ati o n D at e O bs e r v e r S o u r c e  Li n k o r r ef e r e n c e

M. t he nc a L os  L a g os,  C hil e 2 6 J a n 2 0 2 0 P a uli n a  T o r r es
P é r e z

M L  M L 2 4 7 7 9 8 9 7 1

M. t he nc a S a nti a g o,  C hil e 2 F e b 2 0 2 0  El e ut e ri o  R a mi r e z  M L  M L 2 0 7 9 5 0 5 0 1
M. t he nc a C o q ui m b o,  C hil e 2 6 F e b 2 0 2 0 J a m es  C o u rt  M L  M L 2 5 3 6 8 1 4 8 1
M. t he nc a S a nti a g o,  C hil e 6  M a r 2 0 2 0  Mi c h a el  W e y m a n n  M L  M L 2 1 3 8 4 2 5 7 1
M. t he nc a Bı́ o- Bı́ o,  C hil e 1 1  M a y 2 0 2 0  W al d e m a r  V al d e b e-

nit o Fi g u e r o a
M L  M L 2 3 4 5 4 3 3 4 1

M. t he nc a S a nti a g o,  C hil e 5 J ul 2 0 2 0 F eli p e  U n d u r r a g a  M L  M L 2 5 8 3 7 7 3 6 1
M. t he nc a S a nti a g o,  C hil e 2 8  A u g 2 0 2 0 P a bl o  M a rti n e z

M o r al es
M L  M L 2 5 8 5 9 1 8 5 1

M. t he nc a S a nti a g o,  C hil e 4  O ct 2 0 2 0 J os é I g n a ci o  C at al á n
R ui z

M L  M L 2 6 8 4 1 7 0 1 1

M. t he nc a L os  L a g os,  C hil e 2  N o v 2 0 2 0  Ni c ol e  A r c a y a  M L  M L 2 7 6 8 6 0 0 2 1
M. tri ur us S a nt a F e,  A r g e nti n a 1 2  A u g 2 0 1 8  H o r a ci o  L u n a  M L  M L 1 1 0 6 5 2 5 7 1

A P P E N DI X 2 — S p e ci m e n  d at a of  N o rt h e r n  M o c ki n g bi r ds p r es e nt e d i n Fi g. 2 .  T h e ( * ) i n di c at es t h e  m e as u r e m e nts f o r t h e
d ef o r m e d i n di vi d u al.  N A 5 n ot a v ail a bl e.

C oll e cti o n S p e ci m e n
Bill  wi dt h at
n a r es ( m m )

Bill d e pt h at
n a r es ( m m )

Bill l e n gt h
f r o m  n a r es

( m m )

L e n gt h of
mi d dl e t o e

( m m )
L e n gt h of

h all u x ( m m ) S e x  M ass ( g )  C o u nt y

L S U M Z 1 9 7 4 5 4 4. 2 6 5. 5 2 1 1. 9 3 1 8. 5 1 1. 0 4  M al e 4 3. 4  B r e wst e r
L S U M Z 1 9 7 4 5 5 4. 0 1 4. 9 5 1 2. 6 1 6. 5 3 1 0. 1 5 F e m al e 4 2. 5  B r e wst e r
L S U M Z 1 9 7 4 5 6 4. 1 2 4. 8 4 1 2. 0 8 1 6. 9 8 1 0. 6 2  M al e 4 3  B r e wst e r
L S U M Z 1 9 7 4 5 8 4. 3 3 5. 3 3 1 1. 7 8 1 6. 8 9 1 0. 8 5 F e m al e 3 8. 6  B r e wst e r
L S U M Z 1 9 7 4 5 9 4. 4 5 5. 2 3 1 1. 7 8 1 7. 1 2 1 1. 0 4 F e m al e 4 0. 8  B r e wst e r
L S U M Z 1 8 1 9 2 9 4. 4 5. 0 7 1 2. 3 2 1 8. 1 2 1 0. 2  M al e 5 4. 8  B r e wst e r
L S U M Z 1 8 2 5 5 5 4. 1 4 4. 8 5 1 2. 2 7 1 8. 2 2 1 0. 5 1 F e m al e 5 7  H u ds p et h
L S U M Z 2 0 9 7 4. 8 6 5. 2 3 1 2. 3 1 1 8. 2 4 1 1. 0 7  M al e  N A  C ul b e rs o n
L S U M Z 1 8 2 0 1 1 4. 3 1 5. 7 1 3. 6 7 1 7. 1 6 1 1. 2 9  M al e 4 8. 5 J eff  D a vis
L S U M Z 1 7 7 4 8 0 4. 7 5 4. 8 2 1 1. 9 2 1 7. 2 1 1 0. 5 F e m al e 4 4. 2 J eff  D a vis
L S U M Z 1 7 3 7 0 5 4. 9 4 5. 1 4 1 3. 6 1 1 9. 4 1 1. 1 8  M al e 5 3. 2 J eff  D a vis
L S U M Z 1 7 7 4 7 9 4. 5 9 4. 9 9 1 3. 2 6 1 9. 0 9 1 1. 3 6  M al e 4 7. 4 J eff  D a vis
L S U M Z  H H 1 8 6 4 4. 1 7 4. 7 3 1 1. 7 8 1 8. 9 6 1 0. 4 8  M al e 4 6  B r e wst e r
U T E P 2 8 0 9 4. 7 1 5. 4 8 1 0. 4 2 0. 2 7 9. 9 3 F e m al e 4 9. 7 J eff  D a vis
U T E P 2 6 1 4 4. 2 7 5. 2 2 1 2. 9 1 2 0. 3 7 9. 7 7 F e m al e 3 5. 8  El P as o
U T E P 2 8 5 0 4. 2 5. 0 5 1 1. 2 2 0. 2 8 9. 4 7  M al e 5 0. 6 J eff  D a vis
U T E P 2 4 2 5 4. 1 4 4. 8 7 1 0. 3 2 1 8. 6 8 9. 3 7 F e m al e 4 1. 4  El P as o
U T E P 2 2 2 6 4. 4 5 5. 5 4 1 2. 6 1 2 2. 2 5 1 0. 7 8  N A 4 7. 4  El P as o
U T E P 1 7 8 2 4. 3 5. 1 6 1 2. 4 9 2 0. 5 5 1 0. 7 3  M al e 4 4. 9  El P as o
U T E P 2 0 2 4 4. 3 2 5. 5 2 1 2. 3 5 1 8. 3 7 1 0. 6  M al e 4 2. 9  El P as o
U T E P 1 5 8 5 4. 5 8 5. 7 1 1 3 2 0. 1 1 9. 5  N A  N A  El P as o
U T E P 2 6 5 4 4. 3 2 5. 1 5 1 1. 8 8 1 9. 4 6 1 0. 3  M al e 4 5. 5 J eff  D a vis
U T E P 2 8 8 5 4. 0 4 5. 2 2 1 1. 8 2 2 0. 1 5 1 0. 3 3  M al e 3 5. 8  El P as o
L S U M Z 1 9 7 4 5 7 * 4. 4 2 4. 7 1 1 6. 2 4 1 8. 1 9 1 0. 1 6  M al e 4 1. 9  B r e wst e r
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