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ABSTRACT.	We	document	the	expansion	of	the	breeding	distribution	of	the	Little	Blue	Heron	Egretta caerulea	(Linnaeus,	1758)	to	850	km	
beyond	its	previous	southern	limit	 in	South	America.	In	addition	we	present	data	on	abundance,	breeding	biology	and	food	of	the	species	in	
the	Patos	Lagoon	estuary,	 the	area	which	the	species	recently	colonized.	The	maximum	abundance	recorded	in	 the	breeding	colony	and	in	a	
nocturnal	roosting	site	was	53	and	49	individuals	respectively.	Nesting	occurred	from	September	to	March.	Birds	nested	in	a	mixed	breeding	
colony	together	with	about	3,000	breeding	pairs	of	seven	other	species	of	Pelecaniformes,	in	a	swampy	forest	near	the	margin	of	the	estuary.	Five	
nests	were	between	1.5	and	4.3	m	from	the	ground,	on	the	shrub	Daphnopsis racemosa (Thymelaeaceae), on the trees Sebastiana brasiliensis 
(Euphorbiaceae)	and	Mimosa bimucronata (Leguminosae), or on the bamboo Bambusa	sp.	(Poaceae).	Four	nests	produced	two	fledglings	each,	
while	one	nest	was	abandoned.	Of	13	grouped	samples	of	food		regurgitated		by		five	nestlings,	Pink	Shrimp	Farfantepenaeus paulensis	(Perez-
Farfante,	1967)	constituted	70%	in	mass,	while	total	length	of	ingested	fishes	and	shrimps	varied	mostly	between	20	and	50	mm.	Estuarine	prey	
items	represented	99%	of	the	total	food	mass.	The	recent	southward	expansion	of	the	breeding	range	of	the	Little	Blue	Heron	in	South	America	
may	be	a	response	to	climate	warming	of	the	Patos	Lagoon	estuary.	Degradation	of	estuaries	in	the	southwestern	Atlantic	may	also	be	forcing	the	
birds	to	breed	in	areas	outside	previous	geographical	range.

KEYWORDS.	Climate	change,	herons,	reproduction,	Rio	Grande	do	Sul,	range	expansion.

RESUMO. Abundância, reprodução e alimentação da garça-azul Egretta caerulea no estuário da Lagoa dos Patos, uma área recentemente 
colonizada no sul do Brasil. No	 presente	 trabalho	 é	 documentada	 a	 expansão	 da	 distribuição	 reprodutiva	 da	 garça-azul	Egretta caerulea 
(Linnaeus,	1758)	850	km	para	o	sul	das	colônias	mais	austrais	previamente	conhecidas.	Adicionalmente,	são	apresentadas	informações	sobre	
abundância,	 reprodução	e	alimentação	da	espécie	no	estuário	da	Lagos	dos	Patos,	 região	recentemente	colonizada	no	extremo	sul	do	Brasil.	
As	garças-azuis	nidificaram	em	uma	colônia	multiespecífica	 localizada	em	uma	mata	paludosa	às	margens	do	estuário,	contendo	outras	 sete	
espécies	de	Pelecaniformes,	totalizando	cerca	de	3.000	pares	reprodutivos.	O	período	reprodutivo	se	estendeu	de	setembro	até	fins	de	março,	
e	as	maiores	abundâncias	registradas	na	colônia	e	no	dormitório	foram	53	e	49	indivíduos,	respectivamente.	Foram	encontrados	cinco	ninhos,	
construídos	 sobre	 árvores	 Sebastiana brasiliensis (Euphorbiaceae)	 ou	Mimosa bimucronata (Leguminosae), arbustos Daphnopsis racemosa 
(Thymelaeaceae), ou bambus Bambusa	sp.	(Poaceae),	em	alturas	entre	1,5	e	4,3	m	acima	do	solo.	Quatro	ninhos	produziram	dois	filhotes	cada,	
e	um	foi	abandonado.	Em	uma	análise	preliminar	da	dieta,	baseada	em	13	amostras	de	alimento	regurgitado	de	cinco	filhotes,	verificou-se	que	
camarões-rosa	Farfantepenaeus paulensis (Perez-Farfante,	1967)	corresponderam	a	70%	das	presas	consumidas,	e	os	itens	alimentares	de	origem	
estuarina	constituíram	99%	da	biomassa	ingerida.	Todos	os	peixes	e	a	maioria	dos	camarões	consumidos	possuíam	comprimento	total	entre	20	
e	50	mm.	A	recente	expansão	da	distribuição	reprodutiva	da	garça-azul	em	direção	ao	sul	pode	ter	sido	favorecida	pelo	aquecimento	climático	
observado	na	região	do	estuário	da	Lagoa	dos	Patos,	e	influenciado	pela	degradação	dos	estuários	no	Atlântico	sudoeste	nas	últimas	décadas,	
levando	as	aves	a	colonizarem	áreas	fora	da	sua	distribuição	habitual.

PAVAVRAS-CHAVE.	Mudança	climática,	garças,	reprodução,	Rio	Grande	do	Sul,	expansão	de	distribuição.

 The Little Blue Heron Egretta caerulea (Linnaeus, 
1758)	 is	 a	 New	World	 ardeid	 which	 inhabits	 mostly	
coastal	 wetlands.	 Its	 known	 breeding	 range	 on	 the	
Atlantic	coast	extends	from	south	Maine	(USA)	to	the	
state	of	São	Paulo	(Brazil),	and	on	the	Pacific	coast	from	
Arizona	 (USA)	 to	Lima	 (Peru)	 (Kushlan & hancocK, 
2005).	In	North	America	the	Little	Blue	Heron	also	nests	
inland	(e.g.	Along	the	Mississippi	River	Valley),	and	the	
type	of	vegetation	appears	to	be	relatively	unimportant	
for	this	species	(Kushlan & hancocK, 2005).	However,	
in South America the Little Blue Heron occurs inland 
only	as	a	vagrant,	and	its	geographical	range	of	regular	
occurrence	and	breeding	 is	mainly	associated	with	 the	
coastal distribution of the Rizophora, Avicennia and 
Laguncularia	mangrove	forests	(olmos & silva e silva, 
2002; Kushlan & hancocK, 2005).
	 Low	 winter	 temperatures	 preclude	 mangrove	
growth	 in	 the	 state	 of	 Rio	 Grande	 do	 Sul	 (cintrón-
molero & schaeffer-novelli, 1992),	where	the	Little	

Blue	Heron	was	first	noticed		in	1983	(voss, 1984) and 
has	since	been	considered	a	vagrant	species,	 just	as	 in	
Uruguay	 and	Argentina	 (narosKy & yzurieta, 1993). 
The	first	documented	(photographic)	record	of	the	Little	
Blue	Heron	in	the	state	was	in	2002	(mohr, 2003).
	 The	occasional	presence	of	the	species	in	or	near	
the	Patos	Lagoon	estuary,	in	Rio	Grande	do	Sul,	has	been	
noted from 1991 to 2003 (maurício & Dias, 1996, 2000; 
votto et al., 2006).	However,	after	2005	the	Little	Blue	
Heron	has	been	observed	regularly	on	shores	and	islands	
of	the	estuary,	including	on	mixed-species	roosting	and	
breeding sites (Gianuca et al., 2008).	 These	 reports	
suggest that in less than 10 years the Little Blue Heron 
has	 become	 a	 common	 species	 in	 the	 Patos	 Lagoon	
estuary.	However,	although	the	presence	of	the	species	
has	been	observed	in	a	mixed-species	breeding	colony	
of herons on the estuarine Marinheiros Island, the actual 
breeding of the Little Blue Heron in the Patos Lagoon 
estuary	has	not	yet	been	reported.
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	 This	paper	documents	the	breeding	of	Little	Blue	
Heron in the Patos Lagoon estuary, at latitude 32°S, 
thus	extending	the	known	breeding	range	of	the	species	
850	km	beyond	its	previous	southern	breeding	limit,	at	
latitude	 23°S,	 in	mangrove	 forests	 on	 the	 coast	 of	 the	
state of São Paulo (olmos & silva e silva, 2002). Data 
are	also	presented	on	 the	abundance	of	 the	 species	on	
its breeding and nocturnal roosting sites, and on its 
breeding biology and food in the Patos Lagoon estuary.

MATERIAL AND METHODS

 Study area. The Patos Lagoon estuary (31°58’03”S;	
52°07’20”W)	 (Fig.	 1)	 covers	 an	 area	 of	 971	 km2 and 
connects	to	the	ocean	through	a	channel	which	is	0.5	to	
3	km	wide,	20	km	long,	and	18	m	deep	(asmus, 1997). 
The	 amplitude	 of	 the	 astronomical	 tides	 is	 about	 0.5	
m,	 upon	 which	 large	 variations	 of	 salinity	 and	 water	
level	are	superimposed	by	variations	of	rainfall	and	of	
intensity	and	direction	of	wind	(costa et al., 1988). Salt 
marshes	cover	70	km²	of	the	estuary	(costa, 1997), and 
freshwater	 wetlands	 occur	 in	 adjacent	 areas	 (isacch 
et al., 2006).	 In	 the	 permanently	 flooded	 estuarine	
areas there are beds of the seagrass Ruppia maritima 
(Potamogetonaceae)	and	floating	patches	of	macroalgae	
(seeliGer,	 1997a,b).	 Mudflats	 with	 abundant	 benthic	
invertebrates	are	exposed	during	low	tides	(Bemvenuti, 
1997).
	 The	 Marinheiros	 Island	 has	 an	 area	 of	 40	 km2 

and	 is	 situated	 in	 the	 central	 portion	 of	 the	 estuary	 at	
32°00’S,	 52°09’W.	 The	 island	 has	 a	 peripheral	 zone	
of	 low-lying	 soil	 which	 is	 kept	 humid	 by	 constant	
freshwater	seepage	out	of	the	dune	barrier	that	separates	
the	peripheral	lands	from	the	higher	sandy	interior	of	the	
island.	The	original	forest	cover	of	the	humid	peripheral	
zone	 of	 the	 island	 has	 been	 cleared,	 and	 that	 zone	 is	
now	mostly	occupied	by	numerous	small	 farms	which	
produce	vegetables	and	fruits,	but	abandoned	farmlands	
are	covered	by	secondary	forest	growth.	Barren	areas	of	
sandy	soil	occupy	the	interior	of	the	island,	where	there	
are	freshwater	swamps	and	plantations	of	the	pine	Pinus 
elliottii (Pinaceae).
	 In	 2007/2008	 breeding	 season,	 Little	 Blue	
Herons	 were	 observed	 in	 the	 mixed-species	 breeding	
colony	 situated	 on	 the	 southwestern	 margin	 of	 the	
island	 (32°01’25”S;	 52°09’13”W),	 the	 only	 such	
colony	known	in	the	Patos	Lagoon	estuary	(Gianuca et 
al.,	 2008).	Besides	 the	Little	Blue	Heron,	 about	3,000	
pairs	of	other	seven	species	breed	there,	namely	Great	
Egret Ardea alba	(Linnaeus,	1758),	Cocoi	Heron	Ardea 
cocoi	 (Linnaeus,	 1766),	 Snowy	 Egret	 Egretta thula 
(Molina,	 1782),	 Cattle	 Egret	Bubulcus ibis (Linnaeus, 
1758),	 Black-crowned	 Night	 Heron	 Nycticorax 
nyctocorax	 (Linnaeus,	 1758),	 Yellow-crowned	 Night	
Heron Nyctanassa violacea	 (Linnaeus,	 1758),	 and	
Roseate	Spoonbill	Platalea ajaja	(Linnaeus,	1758).	The	
breeding	 colony	 occupies	 a	 dense	 freshwater	 swampy	

forest.	 The	 main	 species	 of	 shrubs	 and	 trees	 in	 the	
area Sebastiana brasiliensis (Euphorbiaceae),	 Sapium 
glandulosum (Euphorbiaceae),	 Erythrina crista-galli 
(Fabaceae),	 Schinus terebinthifolius (Anacardiaceae), 
Salix humboldtiana (Salicaceae), and Ficus cestrifolia 
(Moraceae),	 and	 there	 are	 patches	 of	 the	 tall	 bamboo	
Bambusa	 sp.	The	 area	 of	 the	 colony	 is	 approximately	
150	m	x	100	m	and	is	situated	parallel	to	the	shore	of	the	
estuary,	separated	from	the	estuarine	waters	by	a	50	m	
wide	zone	of	the	sedge	Scirpus giganteus (Cyperaceae).
	 On	Tamandaré	Square,	in	de	centre	of	the	city	of	
Rio	Grande	 and	 at	 6	 km	 from	 the	Marinheiros	 Island	
colony,	there	is	a	public	park	within	which	a	system	of	
artificial	ponds	and	channels	forms	a	small	island	with	
approximately	90	m	x	50	m.	This	island	is	covered	by	
trees	 and	 clumps	 of	 tall	 bamboo.	 Little	 Blue	 Herons	
roost	 regularly	 in	 this	 vegetation	 during	 the	 night,	
together	with	Snowy	and	Cattle	Egrets	(Gianuca et al., 
2008).	In	the	present	paper	this	nocturnal	roosting	site	is	
named	the	“Tamandaré	roost”.
	 Field	work. From	August	 2008	 to	August	 2009,	
monthly	censuses	of	Little	Blue	Herons	were	conducted	
at sunset at the Tamandaré roost and at the breeding 
colony	 on	 Marinheiros	 Island,	 except	 in	 December	
2008.	At	the	colony	on	Marinheiros	Island,	the	censuses	
were	conducted	on	the	top	of	a	15	m	high	dune	at	150	m	
from	the	center	of	the	colony,	using	12	x	50	binoculars	
and	a	10–25	x	60	mm	spotting-scope.	At	the	Tamandaré	
roost	the	censuses	were	carried	out	with	the	naked	eye	
at	a	place	on	the	ground	at	20	m	from	the	center	of	the	
roosting site.
	 Each	census	began	60	minutes	before	sunset	and	
lasted 90 minutes. In the census, three categories of birds 
were	counted	separately:	settled	birds,	arriving	birds	and	
departing	birds.	Settled	birds	were	those	that	stood	or	sat	
on	the	vegetation	or	on	nests.	Arriving	birds	were	those	
that	flew	in	from	afar	and	then	settled	in	the	colony	or	in	
the	nocturnal	roosting	place.	Departing	birds	were	those	
that	took	off	from	the	colony	or	from	the	roost	and	then	
flew	away	from	it.	Settled	birds	were	counted	only	at	the	
beginning	of	 the	 census.	After	 that,	 arriving	birds	 and	
departing	 birds	were	 counted	 during	 the	 entire	 census	
period.	
	 During	 the	 census	 each	 heron	 was	 classified	
according	to	the	plumage	as	adult	(plumage	completely	
blue),	 intermediate	 (plumage	 pied	 in	 white	 and	 blue	
grey)	or	juvenile	(plumage	completely	white	except	for	
gray	tips	of	remiges)	(Kushlan & hancocK, 2005). All 
censuses	were	performed	by	the	same	observer,	and	only	
on	clear	days	without	rain.
 In the analysis of the counts of a census, the 
estimate of the total number of birds in the census area 
was	obtained	by	first	 adding	up	 the	 number	 of	 settled	
birds	and	the	number	of	arriving	birds.	When	the	number	
thus	obtained	was	greater	than	or	equal	to	the	number	of	
departing	birds,	it	was	taken	as	the	estimate	of	the	total	
number	of	birds	present	in	the	census	area.
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	 Food	 analysis. Thirteen	 samples	 of	 food	
regurgitated	 by	 five	 chicks	 from	 four	 different	 nests	
were	 collected	 from	 November	 2008	 to	 February	
2009.	The	samples	were	obtained	from	chicks	of	more	
than	one	week	old,	 evidenced	by	white	down	 feathers	
covering	 all	 the	 body	 and	 emerging	pinions	 (Kushlan 
& hancocK, 2005).	 When	 the	 observers	 approached	
the	 nest,	 such	 chicks	 often	 regurgitated	 their	 stomach	
contents	out	of	 the	nest.	The	 regurgitated	 food	sample	
was	then	collected	from	the	ground.	The	food	samples	
were	fixed	and	preserved	in	90%	ethanol.
	 In	the	laboratory	all	prey	items	were	identified	to	the	
lowest	possible	taxon,	according	to	literature	(fischer et 

al.,	2004)	and	through	consultation	of	specialists.	A	prey	
taxon	present	in	the	sample	is	termed	a	‘food	item’,	and	
for	each	food	item	an	individual	animal	in	the	sample	is	
termed	a	‘prey’	(BuGoni & vooren,	2004).	Total	length	
of	 all	fish	 and	 shrimp	 (TL,	mm)	was	measured,	while	
for	crabs	the	carapace	width	(CW,	mm)	was	measured.	
The	reconstructed	mass	of	fishes,	shrimps	and	crabs	was	
estimated	 through	 regression	 equations	 of	 body	 mass	
as a function of TL or CW, according to D’incao & 
calazans (1978), haimovici & velasco (2000), vianna 
& D’incao (2006) and alaniz (2009).
	 The	 parameters	 determined	 for	 each	 food	 item	
were	 its	 frequency	 of	 occurrence	 (absolute FO	 and	
relative	FO,	%),	its	number	of	ingested	preys	(absolute	
and	 relative	 N),	 its	 reconstructed	 mass	 (absolute	 and	
relative	M)	and	its	Index	of	Relative	Importance	(IRI),	
as	modified	by	BuGoni & vooren	(2004)	from	PinKas et 
al.	(1971),	where	IRI	=	(N	%	+	M	%)	∙	FO	%	.

RESULTS

 Abundance. The highest number of Little Blue 
Herons	 of	 the	 three	 plumage	 classes	 combined	 was	
recorded in March 2009 at the Marinheiros Island colony 
and	in	May	2009	at	the	Tamandaré	roost.	By	adding	up	
the	 highest	 numbers	 of	 individuals	 of	 each	 plumage	
class	recorded	at	any	time	during	the	study	period,	the	
minimum	 population	 estimate	 obtained	 during	 that	
period	 was	 53	 individuals	 in	 the	 Marinheiros	 colony	
(34	 adults	 in	 February	 2009,	 plus	 seven	 intermediate	
and	 12	 juveniles	 in	 March	 2009),	 and	 49	 individuals	
at	the	Tamandaré	roost	(42	adults	and	two	juveniles	in	
May	2009,	plus	five	 intermediate	 in	 July	2009).	Thus,	
more	adult	herons	were	observed	in	the	Tamandaré	roost	
than	 in	 the	 breeding	 colony,	 and	more	 juveniles	were	
observed	in	the	breeding	colony	than	at	the	roosting	site	
(Fig.	2).

0

10

20

30

40

50

Aug
2008

Sep Oct Nov Jan
2009

Feb Mar Apr May Jun Jul Aug

N
um

be
r o

f h
er

on
s 

Months 

juvenile

"sub-adult"

adult

Fig.	2.	Number	of	Little	Blue	Herons	Egretta caerulea	(Linnaeus,	1758)	in	different	plumages	recorded	during	sunset	census	in	the	colony	of	
Marinheiros	Island	(bars)	and	in	the	roosting	site	of	Tamandaré	Park	(area)	from	August	2008	to	August	2009.

Fig.	 1.	Patos	Lagoon	estuary,	with	 the	 localization	of	 the	 colony	of	
Marinheiros	 Island	 (star)	 and	 the	 roosting	 site	 of	 Tamandaré	 Park	
(triangle).
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Figs	4,	5.	Nestlings	and	eggs	of	Little	Blue	Heron	Egretta caerulea 
(Linnaeus,	1758)	in	the	colony	of	Marinheiros	Island,	Patos	Lagoon	
estuary:	4,	nest	3;	5,	nest	4,	which	was	subsequently	abandoned.

	 Little	 Blue	 Herons	 were	 observed	 roosting	 at	
the	 Marinheiros	 colony	 exclusively	 from	 September	
to	March,	and	during	 that	period	 they	were	scarce	or	
absent	at	the	nocturnal	roosting	place	in	the	city	centre.	
At the colony, the birds in adult and intermediate 
plumages	 increased	 sharply	 in	 number	 in	 January,	
remained	 abundant	 until	 March,	 and	 disappeared	 in	
April.	At	 the	 Tamandaré	 roost	 the	 numbers	 of	 those	
birds	 sharply	 increased	 in	April	 to	 values	 similar	 to	
the	 numbers	 of	 the	 previous	 months	 in	 the	 colony,	
and	remained	abundant	until	August.	Birds	in	juvenile	
plumage	 appeared	 in	 the	 colony	 in	March	 2009	 and	
occurred	after	that	at	the	Tamandaré	roost	until	June.	
 Breeding. The breeding cycle of Little Blue 
Herons	 in	Patos	Lagoon	estuary	began	 in	September,	
when	 herons	 started	 to	 gather	 at	 the	 colony	 of	
Marinheiros	Island	in	breeding	plumage,	evidenced	by	
red-brown	head	and	neck,	and	long	lanceolate	plumes	
on	the	back	(Kushlan & hancocK, 2005) (Fig.	3).	Five	
Little	Blue	Heron	nests	were	recorded,	one	in	November	
2008,	two	in	January	2009,	one	in	February	2009,	and	
another	in	November	2009,	amongst	Snowy	Egret	and	
Cattle	Egret	nests.	The	end	of	the	breeding	cycle	was	
characterized	by	the	abandonment	of	the	colony	in	late	
March/early	April	after	all	young	fledged,	and	by	 the	
reoccupation	of	the	Tamandaré	roost,	which	had	been	
abandoned by the birds during the breeding season 
(Fig.	2).
	 Nests	were	found	at	heights	varying	from	1.5	to	
4.3	m	above	ground,	on	four	plant	species	(Tab.	I;	Figs	
4,	5).	One	nest	was	detected	before	egg	laying,	and	was	
identified	through	the	observation	of	an	adult	heron	in	
the	nest.	Three	nests	were	detected	when	they	contained	
two	 nestlings	 of	 about	 ten	 days	 old.	 In	 one	 of	 these	
nests	the	third	nestling	was	found	dying	on	the	ground	
below	the	nest.	The	other	nest	contained	two	eggs	and	
one	nestling	of	about	ten	days	old	(Fig.	5).	The	nestling	
that	was	found	dying	on	the	ground	was	collected	after	
its	death	and	deposited	in	the	ornithological	collection	
of	 the	Museu	 de	Ciências	 e	Tecnologia	 da	 Pontifícia	

Universidade	Católica	do	Rio	Grande	do	Sul	–	PUCRS	
(MCP	2662).
	 Food. In	the	13	regurgitations	that	were	collected,	
a	total	of	85	preys	was	found,	62	of	which	were	Pink	
Shrimp	 Farfantepenaeus paulensis	 (Pérez-Farfante,	
1967)	(Peneidae),	15	bony	fish	(mostly	Mullets	Mugil 
sp.,	 Mugilidae),	 and	 eight	 crabs.	 The	 estuarine	 food	
items,	especially	crustaceans,	were	the	most	important	
ones,	 representing	 99%	 of	 the	 total	 food	 mass	 (Tab.	
II).	All	fish	and	most	shrimp	measured	between	20	and	
50	mm	TL	 (Tab.	 III).	Although	 shrimp	was	 the	most	
frequent	 and	 abundant	 food	 item,	 seven	 Blue	 Crabs	
Callinectes  sapidus (Rathbun,	 1897)	 (Portunidae)	
constituted	78%	of	the	total	food	mass	because	of	their	
larger	size	(Tabs	II,	III).	All	the	crabs	regurgitated	by	
the	herons	were	whole,	with	soft	uncalcified	carapace,	
which	is	evidence	that	they	had	recently	molted.

Fig.	3.	Little	Blue	Heron	Egretta caerulea	(Linnaeus,	1758)	in	bree-
ding	plumage	in	the	colony	of	Marinheiros	Island.

DISCUSSION

	 Range	expansion. Although Gianuca et al.	(2008)	
presented	evidence	of	a	southward	range	expansion	of	
the	Little	Blue	Heron,	the	breeding	of	the	species	within	
the	Patos	Lagoon	estuary	had	not	been	confirmed	so	far.	
Thus,	this	study	confirms	expansion	of	the	breeding	range	
of	this	heron	400	km	south	of	the	limit	of	Neotropical	
mangroves	 (cintrón-molero & schaeffer-novelli, 
1992)	and	850	km	south	of	the	nearest	known	breeding	
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sites,	located	at	the	Santos–Cubatão	mangroves	(olmos 
& silva e silva, 2002). 
	 Temperature	 is	 one	 of	 the	main	 limiting	 factors	
of	 the	 large-scale	 geographical	 distribution	 of	 birds,	
and	low	winter	temperatures	determine	the	distribution	
boundaries	of	several	species	at	higher	latitudes	(root, 
1988a,b;	matthews et al., 2004).	Increase	in	temperature	
due	to	climate	changes	is	primarily	responsible	for	recent	

Tab.	I.	Aspects	of	the	nesting	biology	of	the	Little	Blue	Heron	Egretta caerulea	(Linnaeus,	1758)	in	the	colony	of	Marinhei-
ros	Island,	Patos	Lagoon	estuary,	state	of	Rio	Grande	do	Sul,	southern	Brazil.

Nest Date	of	discovery Vegetation Nest	height	
(m)

Content at 
discovery Content	at	last	check

1 16	Nov	2008 Daphnopsis 
racemosa 1.5 2 nestlings 2	fledglings

2 24	Jan	2009 Sebastiana 
brasiliensis 4.2 3 eggs 2	fledglings

3 24	Jan	2009 Bambusa	sp. 2.9 2 nestlings
a

2	fledglings

4 3	Feb	2009 Bambusa	sp. 2.1 1 nestling,           
2 eggs

1 dead nestling, 
2 eggs

b

5 25	Nov	2009 Mimosa 
bimucronata 2.3 2 nestlings not determined

a
	A	third	nestling	was	moribund	on	the	ground	under	the	nest.

b
	The	nest	was	abandoned.

Tab.	 II.	Diet	composition	of	 the	Little	Blue	Heron	Egretta caerulea	 (Linnaeus,	1758)	during	 the	breeding	season	 in	 the	
colony	of	Marinheiros	Island,	Patos	Lagoon	estuary,	state	of	Rio	Grande	do	Sul,	southern	Brazil:	absolute	and	relative	(%);	
FO,	 frequency	of	occurrence;	N,	 contribution	by	number;	M,	contribution	by	 reconstructed	mass;	 IRI,	 index	of	 relative	
importance.	

Food	item FO FO% N N% M (g) M% IRI

Crustacea	(Decapoda)

Farfantepenaeus paulensis	(Pérez-Farfante,	1967) 8 61.5 62 72.9 36.9 16.6 5509.6

Callinectes sapidus (Rathbun,	1896) 6 46.2 7 8.2 173.1 77.9 3974.6

Cyrtograpsus angulatus (Dana,	1851) 1 7.7 1 1.2 2.0 0.9 15.8

Bony	fish

Mugil	sp.	(Mugilidae) 2 15.4 10 11.8 7.7 3.5 234.4

Characidae 1 7.7 5
a

5.9 2.6 1.2 54.2

Total – – 85 100 222,3 100 –
a
	Two	Astyanax sp.,	two	Cheirodon	sp.,	one	Hyphessobrycon sp.	(freshwater	fishes).

Tab.	III.	Mean	and	range	(in	parenthesis)	of	total	length	(TL)	or	carapace	width	(CW)	and	reconstituted	mass	of	prey	regur-
gitated by Little Blue Heron Egretta caerulea	(Linnaeus,	1758)	nestlings	in	the	colony	of	Marinheiros	Island,	Patos	Lagoon	
estuary,	southern	Brazil.

Food	item n TL or CW (mm) Mass (g)

Crustacea	(Decapoda)

Farfantepenaeus paulensis (Pérez-Farfante,	1967) 57 36.5	(16	–	55) 0.6	(0.1	–	1.6)

Callinectes sapidus (Rathbun,	1896) 5 50.6	(48	–	86) 30.6	(10.6	–	66.4)

Cyrtograpsus angulatus (Dana,	1851) 1 28 1.9

Bony	fish

Mugil	sp.	(Mugilidae) 10 34.9	(29	–	48) 0.8	(0.2	–	1.7)

Characidae 5 35.2	(23	–	47) 0.6	(0.1	–	1.5)

geographic	 expansion	 of	 birds	 in	Africa,	 Europe	 and	
North	America	 (thomas & lennon, 1999; maccarty, 
2001; cricK, 2004; Parmesan, 2006). According to data 
from	 the	 “Brazilian	 Long	 Term	 Ecological	 Research	
Program”	 (LTER/CNPq),	 quoted	 by	 Gianuca et al. 
(2008),	 the	mean	 air	 temperature	 in	 the	Patos	Lagoon	
estuary	in	the	last	 two	decades	increased	by	3°C	since	
the beginning of the 20

th
 century. Additionally, according 
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to	 the	 same	source,	decadal	 frequency	of	months	with	
mean	 air	 temperatures	 lower	 than	 15°C	has	 decreased	
from	 	35.0%	 in	 the	1900s	 to	14.1%	 in	 the	2000s,	 and	
during the last four decades the monthly mean air 
temperature	has	not	fallen	below	10°C.	As	the	distribution	
of	 the	 Little	Blue	Heron	 in	 the	Northern	Hemisphere	 is	
limited	latitudinally	by	low	temperatures	(matthews et al., 
2004),	the	recent	colonization	of	the	Patos	Lagoon	estuary	
by	 this	 species	 may	 have	 been	 favored	 by	 the	 climate	
warming	documented	in	this	region	(Gianuca et al.,	2008).	
According to thomas et al.	(2001),	once	an	expansion	is	
initiated,	 individuals	 and	 populations	 that	 expand	 more	
rapidly	are	likely	to	be	favored,	and	expanding	range	fronts	
may	become	characterized	by	dispersive	generalists	or	by	
specialists	on	habitats	common	in	 the	area	of	expansion.	
This	 last	 circumstance	 appears	 to	 be	 the	 situation	of	 the	
Little	Blue	Heron,	which	is	one	of	the	most	dispersive	of	
the	Neotropical	herons	(Kushlan & hancocK, 2005), and 
an	estuary-specialist	species	in	South	America	(sicK, 1997; 
olmos & silva e silva, 2002, 2003; Kushlan & hancocK, 
2005). 
	 Although	 a	 warming	 of	 the	 climate	 recorded	
in	 the	 southern	 state	 of	Rio	Grande	 do	 Sul	may	 have	
favored	the	recent	colonization	of	the	Patos	Lagoon	by	
the Little Blue Heron, other factors must be considered, 
as	the	degradation	of	southwest	Atlantic	estuaries	during	
the	 last	 few	 decades	 (cintrón-molero & schaeffer-
novelli, 1992; DieGues, 1999; olmos & silva e silva, 
2003),	forcing	birds	to	areas	outside	their	normal	range;	
or	a	possible	population	increase.
	 The	 Yellow-crowned	 Night	 Heron,	 another	
ardeid	whose	distribution	is	 limited	to	 the	north	by	low	
temperatures	 (matthews et al., 2004) and in South 
America	 is	 restricted	 to	 mangroves (olmos & silva e 
silva, 2003;	Kushlan & hancocK, 2005), also recently 
expanded	southward	to	the	Patos	Lagoon	estuary,	breeding	
successfully	500	km	south	of	its	previously	southernmost	
colony (Gianuca, 2007),	 located	 at	 Florianópolis	 in	
the state of Santa Catarina (Gianuca et al., 2011). The 
expansion	 of	 the	 breeding	 range	 of	 these	 two	 herons	
appears	 to	be	more	significant	 than	 that	 reported	for	59	
freshwater	and	terrestrial	breeding	bird	species	in	Europe,	
with	 an	 average	 northward	 expansion	 of	 only	 19	 km	
attributed	to	climate	warming	(thomas & lennon, 1999).
 Abundance. Probably most, if not all, Little Blue 
Herons that breed in the colony of Marinheiros Island 
roost	at	Tamandaré	Park	during	the	non-breeding	period.	
Supporting	 evidence	 was	 the	 very	 similar	 values	 of	
abundance	 recorded	at	 the	 colony	and	 subsequently	 at	
the	Tamandaré	roost,	as	expected	if	the	same	population	
used	exclusively	both	 these	places.	Furthermore,	 there	
are no other breeding or nocturnal roosting sites of herons 
known	in	the	vicinity	of	the	Patos	Lagoon	estuary.
	 Some	 juvenile	 Little	 Blue	Herons	may	 disperse	
to	 other	 areas,	 abandoning	 the	 estuary.	 This	 behavior	
is	 common	 during	 the	 first	 year	 of	 herons	 in	 general	
(olroG, 1975; erwin et al., 1996),	 and	 could	 explain	

the	 low	number	of	 juveniles	observed	at	 the	nocturnal	
roosting	site	compared	with	the	number	observed	in	the	
colony.	The	discrepancy	between	 the	number	of	Little	
Blue Herons recorded at the breeding colony and the 
number	of	nests	 actually	 found	 is	probably	a	 result	of	
difficulties	 in	 detecting	 the	 few	 nests	 of	 this	 species	
among	about	1,800	nests	of	the	Snowy	Egret	and	Cattle	
Egret,	which	were	virtually	identical	 to	the	Little	Blue	
Heron nests. According to maxwell & Kale (1977), 
the	 identification	of	nests	of	Egretta herons and Cattle 
Egrets	is	difficult	before	nestlings	reach	an	age	of	5	days.
Food. Although the diet of the Little Blue Heron is 
diverse,	 including	 fish,	 amphibians,	 crustaceans,	 and	
insects,	 the	 proportions	 of	 prey	 items	 differ	 among	
regions,	and	in	some	areas	it	appears	to	be	a	specialist	
in	one	or	a	 few	food	recourses	 (Kushlan & hancocK, 
2005).	 A	 preliminary	 analysis	 of	 food	 during	 the	
breeding season suggests that the Little Blue Herons in 
the	Patos	Lagoon	estuary	feed	their	young	mainly	with	
crustaceans,	 as	 they	 do	 in	 mangrove	 areas	 (miranDa 
& collazo, 1997; olmos et al., 2001; olmos & silva 
e silva, 2003).	 However,	 in	 this	 study,	 small	 shrimps	
were	found	to	be	the	most	frequent	and	abundant	prey,	
while	in	the	mangroves	of	the	state	of	São	Paulo	crabs	
were	 most	 abundant	 (between	 75%	 to	 85%	 of	 prey),	
especially	the	semi-terrestrial	species	Aratus pisoni (H. 
Milne	Edwards,	1837)	and	Armases rubriceps	(Rathbun,	
1897)	(olmos et al., 2001; olmos & silva e silva, 2003). 
None	of	 the	prey	detected	 in	 the	present	 study	can	be	
found	out	of	water,	evidencing	that	in	the	Patos	Lagoon	
estuary Little Blue Herons forage mainly on submerged 
estuarine	substrates,	 instead	of	on	exposed	mudflats	as	
observed	in	mangrove	areas	(olmos et al., 2001; olmos 
& silva e silva, 2003). On the other hand, our results are 
in	agreement	with	olmos et al. (2001) in that the Little 
Blue	 Herons	 select	 crabs	 with	 recently	 molted,	 soft	
carapaces,	 similar	 to	 the	way	 in	 which	 Snowy	 Egrets	
prey	upon	crayfish	Procambarus	sp.	in	Louisiana	(USA)	
(KinG & leBlanc, 1995).
	 In	conclusion,	according	 to	our	findings	and	 the	
observations	of	Gianuca et al.	 (2008),	a	population	of	
Little	Blue	Herons	 composed	 by	 about	 50	 individuals	
is established on the Patos Lagoon estuary at least since 
2007.	Despite	the	absence	of	mangroves	in	this	region,	
Little	Blue	Herons	found	appropriate	habitat	for	roosting	
and	breeding,	distant	6	km	from	each	other,	among	very	
suitable	 estuarine	 foraging	 areas	 in	 which	 they	 prey	
mainly	on	crustaceans	in	shallow	water.
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