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INTRODUCTION

Nectar	robbing	is	a	foraging	behavior	in	which	animals	feed	on	floral	nectar	using	holes	in	the	corolla	and	not	the	flower’s	open-
ing.	Robbers	gain	the	nutri?ous	reward	of	nectar,	but	do	not	contribute	to	its	pollina?on	(Irwin	et	al.	2010).	Nectar	robbing	can	
affect	the	foraging	behavior	and	dynamics	of	the	community	of	floral	visitors	by,	for	example,	reducing	the	available	food	for	le-
gi?mate	pollinators	and,	in	consequence,	pollina?on	services	(Lara	&	Ornelas	2001,	Rojas-Nossa	et	al.	2016,	Irwin	et	al.	2010,	Ir-
win	2000).	By	affec?ng	pollina?on,	nectar	robbing	might	also	play	a	selec?ve	role	in	floral	traits	such	as	corolla	length	(Maruyama	
et	al.	2015,	Lara	&	Ornelas	2001).	Nectar	robbers	could	either	be	primary	when	they	pierce	the	holes	in	the	corolla	by	which	they	
access	the	nectar	or	secondary	when	they	use	pre-exis?ng	holes	drilled	by	other	nectar	robbers	(Inouye	1980,	Irwin	et	al.	2010),	
most	 commonly	flowerpiercers	and	bumblebees	 (Rojas-Nossa	et	 al.	 2016).	 In	 fact,	 this	behavior	 (both	primary	and	 secondary	
nectar	robbery)	seems	to	be	more	frequently	reported	in	species	feeding	on	tubular	flowers,	where	access	to	nectar	is	limited	for	
short-billed	species	(Lara	&	Ornelas	2001,	Rojas-Nossa	et	al.	2016,	Marks	et	al.	2023).	Although	it	has	been	proposed	to	be	rela-
?vely	common	in	hummingbirds	(Ornelas	1994)	and	commonly	observed	by	ornithologists	during	surveys	and	pollina?on	studies,	
nectar	robbery	by	hummingbirds	is,	unfortunately,	not	o_en	documented	in	the	literature	(G.	S?les	pers.	com).	Here,	we	present	
the	first	photographic	evidence	of	nectar	robbing	by	the	Red-tailed	Comet	Sappho	sparganurus,	and	exemplify	how	ci?zen	sci-
ence	pladorms	can	be	used	to	further	study	the	occurrence	and	frequency	of	this	behavior	(Igić	et	al.	2020).

METHODS	AND	RESULTS

The	Red-tailed	Comet	is	the	only	species	in	the	genus	Sappho	and	is	characterized	by	a	long,	forked,	iridescent-red	tail	that	is	no-
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Abstract	·	Nectar	robbing	by	hummingbirds	(i.e.,	the	extrac?on	of	nectar	through	perfora?ons	in	the	base	of	the	corolla	tube	instead	of	through	
the	natural	corolla	opening)	is	seldom	documented	in	the	literature.	Here,	we	present	the	first	photographic	record	of	nectar	robbing	by	the	
Red-tailed	Comet	Sappho	sparganurus	 in	Bolivia	and	examine	published	and	photographic	evidence	of	this	behavior.	We	found	no	published	
evidence	 of	 nectar	 robbing	 by	 Red-tailed	 Comets	 in	 peer-reviewed	 literature.	 However,	 we	 found	 that	 about	 4%	 of	 the	 photographs	 of	
hummingbird-flower	interac?ons	involving	this	species	on	ci?zen	science	pladorms	showed	clear	nectar	robbing	behavior.	Our	results	suggest	
that	nectar	 robbing	 is	not	an	uncommon	behavior	 for	 the	Red-tailed	Comet	and	highlight	 the	hidden,	yet	 immense,	value	of	ci?zen	science	
photographic	databases	to	document	avian	natural	history	and	behavior.

Resumen	·	Robo	de	néctar	por	el	picaflor	cometa	Sappho	sparganurus:	el	valor	de	la	ciencia	ciudadana	para	documentar	comportamientos	
infrecuentes	en	aves

El	robo	de	néctar	por	picaflores	(i.e.,	la	extracción	de	néctar	u?lizando	perforaciones	en	la	base	de	la	corola	en	lugar	de	la	apertura	de	la	corola)	
es	raramente	documentado	en	 la	 literatura.	Aquí	presentamos	el	primer	registro	fotográfico	de	robo	de	néctar	de	Sappho	sparganurus	para	
Bolivia,	y	examinamos	evidencia	publicada	y	 fotografiada	de	este	comportamiento.	No	encontramos	ninguna	publicación	revisada	por	pares	
que	mencione	robo	de	néctar	por	parte	de	la	especie,	sin	embargo,	encontramos	que	más	del	4%	de	las	fotograwas	de	interacciones	planta-
picaflor	que	involucran	al	colibrí	cometa	evidencian	eventos	de	robo	de	néctar.	Nuestros	resultados	sugieren	que	el	comportamiento	de	robo	
de	néctar	es	común	para	esta	especie,	y	 resaltan	el	 increíble	valor	de	 las	plataformas	 fotográficas	de	ciencia	ciudadana	para	documentar	 la	
historia	natural	y	el	comportamiento	de	las	aves.
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tably	longer	in	males	than	in	females	(Schulenberg	&	Jaramillo	
2020).	The	Red-tailed	Comet	inhabits	dry	valleys	in	the	Andes	
of	Bolivia	and	Argen?na	between	200	and	4200	m	a.s.l.	(Fjeld-
så	&	Krabbe	1990).	 In	Bolivia,	 it	 forages	on	flowers	of	na?ve	
species	 with	 tubular	 corollas	 (e.g.,	 Dunalia	 brachyacantha,	
Salvia	 haenkei,	 Agalinis	 lanceolata,	 Hippeastrum	 cybister,	
Mu@sia	 orbignyana	 and	 Tecoma	 fulva;	 Morales	 2015).	 Red-
tailed	 Comets	 have	 rela?vely	 small	 bills	 (culmen	 20.1	 mm)	
when	compared	with	other	species	on	its	range	(e.g.,	Amazilia	
chionogaster	25.6	mm;	Colibri	coruscans		29.1	mm	;	Patagona	
gigas	45.2	mm;	Tobias	et	al.	2022),	which	could	 favor	nectar	
robbing	behavior	(Ornelas	1994).

A_er	 three	 casual	 observa?ons	 of	 nectar	 robbing	 by	 the	
Red-tailed	Comet	 in	La	Paz	Valley,	one	reported	 in	an	under-
graduate	thesis	(Olivera	1999),	one	in	a	book	of	regional	distri-
bu?on	(Pacheco	et	al.	2015),	and	one	in	this	study	(by	L.	Telle-
ria	&	R.	Calbimonte),	we	were	interested	in	(1)	photographing	
this	behavior	and	(2)	es?ma?ng	how	common	this	behavior	is	
for	the	species.	As	part	of	a	larger	study	focused	on	plant	pol-
lina?on	 by	 hummingbirds	 (L.	 Telleria	 unpublished	 data),	 we	
monitored	flowering	plants	in	a	na?ve	vegeta?on	remnant	in	
the	 city	 of	 La	 Paz	 (Sendero	 del	 Aguila;	 16˚33’29’’S,	 68˚05’	
47’’W,	ca.	3250	m	a.s.l.).	Observa?ons	were	conducted	unsys-
tema?cally	 for	 ca.	 120	 hours	 between	 February	 and	 August	
2014.	In	this	study,	we	observed	nectar	robbing	by	S.	sparga-
nurus	 on	 Tecoma	 fulva	 (Bignoneaceae).	 On	 10	 August	 2013,	
we	obtained	 the	 first	 photographic	 record	 of	 nectar	 robbing	
by	the	Red-tailed	Comet	for	Bolivia	(Figure	1).	

Dis?nguishing	 between	 primary	 and	 secondary	 robbing	
can	be	difficult	in	hummingbirds	(Igić	et	al.	2020),	and	is	yet	to	
be	determined	in	our	system.	Three	species	of	flowerpiercers	
(Diglossa	 carbonaria,	D.	 siEoides,	 and	D.	 brunneiventris)	 and	
two	species	of	bumblebees	of	the	genus	Xylocopa	inhabit	our	
study	 site,	 frequently	 pierce	 the	 corollas	 of	 Tecoma	 are-
quipensis,	 and	 thus,	 could	 act	 as	 primary	 robbers,	 crea?ng	
holes	that	S.	sparganurus	might	use.	However,	if	bill	serra?ons	
and	hooked	maxilla	are	 in	fact	good	indicators	of	nectar	rob-
bery,	Sappho	would	also	be	an	effec?ve	primary	 robber	 (Or-
nelas	1994).	

To	examine	how	frequently	the	Red-tail	Comet	engages	in	

nectar	robbing,	we	ini?ally	searched	for	published	reports	on	
this	behavior.	On	21	December	2021	we	conducted	a	search	in	
all	databases	of	Web	of	Science	(WoS	Core	Collec?on,	BIOSIS,	
CABI,	KCI,	MEDLINE,	ScieLO,	Zoological	Record)	using	“Sappho	
spargan*”	AND	“robo	de	nectar”	OR	“nectar	robbery”	OR	“flo-
ral	 larceny”.	No	published	records	were	found	during	the	 ini-
?al	 search.	 Then,	we	 conducted	 a	 broader	 search	 using	 only	
the	species	name	(“Sappho	spargan*”).	This	second	search	re-
sulted	 in	 23	 published	 journal	 ar?cles	 that	 men?oned	 this	
species.	All	ar?cles	were	read	and	carefully	examined	by	FMC.	
We	found	no	evidence	of	nectar	robbing	by	Sappho	sparganu-
rus	in	these	ar?cles.

We	then	focused	our	a(en?on	on	ci?zen	science	databas-
es.	 On	 23	 December	 2021,	 we	 conducted	 a	 Google	 Images	
search	 using	 the	 terms	 “Sappho	 spargan*”	 OR	 “colibri	
cometa”	OR	“Red-tailed	comet”.	In	addi?on,	we	examined	all	
images	of	 the	genus	 in	 three	photographic	databases:	 iNatu-
ralist,	 eBird,	 and	 Flickr.	We	 carefully	 selected	 all	 images	 that	
included	plant-hummingbird	interac?ons.	Images	that	did	not	
contain	flowers	were	dismissed,	as	were	 images	 in	which	the	
bird	was	 perched.	 For	 each	preselected	 image,	we	 extracted	
informa?on	on	the	loca?on	of	the	photographic	record,	date,	
and	all	metadata	related	to	the	image.	When	possible,	we	not-
ed	 the	 sex	 of	 the	 individual	 in	 the	 photographs.	We	 catego-
rized	photographs	into	two	groups:	(1)	pollina?ng	behavior,	if	
the	bill/head	of	the	bird	was	within	the	natural	opening	of	the	
flower,	 and	 (2)	nectar	 robbing	behavior,	 if	 the	bird’s	bill	was	
instead	in	a	hole	in	the	corolla.

We	extracted	and	evaluated	1993	photographs	of	S.	spar-
ganurus:	 1238	 from	 eBird,	 376	 from	 iNaturalist,	 179	 from	
Flickr,	and	200	from	Google	Images.	Only	188	images	showed	
any	interac?on	between	the	hummingbird	and	flowers.	Three	
photographs	were	discarded	because	their	low	resolu?on	im-
peded	 a	 proper	 classifica?on.	 Of	 the	 photos	 showing	 plant-
bird	interac?ons,	94.4%	were	poten?al	pollina?on	events	(N	=	
177),	 while	 only	 4.25%	 (N	 =	 8)	 of	 the	 photographs	 showed	
clear	nectar-robbing	events.	All	eight	photographs	were	taken	
in	Argen?na	and	involved	six	different	plant	species	(Table	1).	
Only	one	of	the	eight	robbing	individuals	was	female.

Our	 study	 presents	 not	 only	 the	 first	 photographic	 evi-

Figure	1.	Nectar	robbing	by	the	Red-tailed	Comet.	A.	Nectar	robbing	in	flowers	of	Tecoma	fulva,	photographed	in	La	Paz,	Bolivia	(16˚33'29''S;	68˚05'47''W;	ca.	
3250	m	 a.s.l.).	 B.	 Locali?es	where	 nectar	 robbing	 events	were	 recorded	 throughout	 the	 species	 distribu?on	 documented	 by	 photographs	 on	 ci?zen	 science	
pladorms.
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dence	of	nectar	robbing	by	the	Red-tailed	Comet,	but,	to	our	
knowledge,	the	first	documented	report	of	nectar	robbing	by	
any	hummingbird	in	Bolivia.	Nevertheless,	our	results	suggest	
that	 nectar	 robbing	 by	 this	 species	 might	 be	 rela?vely	 fre-
quent,	having	been	casually	photographed	in	both	na?ve	and	
introduced	plant	species	across	its	distribu?on	(Figure	1B,	Ta-
ble	1).	Although	we	found	no	documenta?on	of	this	behavior	
in	S.	 sparganurus	 in	peer-reviewed	 literature,	 it	 is	 possible	 it	
has	been	reported	in	local	and	regional	field	guides.	Neverthe-
less,	it	is	not	men?oned	in	main	cited	sources	such	as	Birds	of	
the	 World	 (Schulenberg	 &	 Jaramillo	 2020),	 Birds	 of	 Bolivia	
(Herzog	 et	 al.	 2016),	 or	 field	 guides	 of	 Birds	 of	 Argen?na	
(Narosky	&	Yzurieta	2003,	Pearman	&	Areta	2020).	Our	study	
exemplifies	the	value	of	ci?zen	science	pladorms	to	document	
infrequent	behaviors	(Igić	et	al.	2020)	and	the	great	poten?al	
of	photographic	databases	to	provide	valuable	informa?on	on	
avian	natural	history.	 Finally,	we	would	 like	 to	encourage	 re-
searchers	 to	 document	 these	 behavioral	 observa?ons,	which	
can	be	pivotal	for	a	complete	understanding	of	pollina?on	dy-
namics	in	ecosystems	(Lara	&	Ornelas	2001,	Rojas-Nossa	et	al.	
2016,	Irwin	et	al.	2010,	Irwin	2000),	and	the	evolu?on	of	plant	
floral	traits	(Maruyama	et	al.	2015,	Lara	&	Ornelas	2001).	Fu-
ture	empirical	studies	should	address	the	relevance	of	nectar	
robbery	 by	 S.	 sparganurus	 and	 other	 hummingbirds	 on	 the	
vegeta?on	of	Andean	dry	valleys,	including	threatened	patch-
es	of	na?ve	vegeta?on	in	urban	areas.
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