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Abstract.—The reproductive biology of the Striated Heron (Butorides striata) was studied in the lagoon of the 
Reserve of the Universidad Nacional del Litoral, Santa Fe, Argentina, during two breeding seasons: September 
2012-February 2013 (n = 77) and September 2013-March 2014 (n = 125). All nests (n = 202) were built on waxy-leaf 
nightshade (Solanum glaucophyllum) at 0.99 ± 0.27 m above water level. The incubation period was 20-23 (21.71 ± 
1.57) days; laying and hatching took place on successive days. An average of 2.63 ± 0.60 (Range = 2-4) opaque pale 
blue eggs were recorded per nest. Length, width and weight of eggs did not differ between seasons. Double (n = 
43) and triple (n = 47) broods were recorded. A total of 631 eggs were monitored; no differences were detected 
in breeding, hatching, nesting, or fledging success between seasons. The time spent by chicks in the nest was 14.6 
± 2.16 days, and the average number of chicks per nest was 2.15 ± 0.55. Age-specific mortality rate for eggs was 
22% and 38% and for chicks 47% and 35% for the first and second seasons, respectively. Sixty-one percent of nest 
failures were related to the disappearance of eggs or chicks from the nests, possibly due to predation or climatic 
factors. Received 20 April 2015, accepted 30 June 2015.
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The Striated Heron (Butorides striata) is 
found in North and South America, Africa, 
Asia, Australia and the islands of the West-
ern Pacific (Hancock and Elliot 1978). 
This species inhabits primarily aquatic en-
vironments with vegetation (Narosky and 
Yzurieta 2010). Knowledge of reproduc-
tive parameters of freshwater birds is im-
portant in understanding features of the 
life history of birds and to assess adapta-
tion and tolerance to altered and anthro-
pogenic wetlands. Few articles have been 
published on the reproductive biology of 
herons in South America, and there is only 
fragmentary information on the Striated 
Heron (González-Acuña et al. 2008; de la 
Peña 2010; Almeida et al. 2012; Pretelli et 
al. 2012). Documentation of reproductive 
parameters could help advance our under-
standing of ecological and evolutionary 
mechanism related to the Striated Her-
ons’s life history traits (Lack 1968; Martin 
1988, 1993). The objective of this study 
was to develop a better understanding of 
the reproductive biology of Striated Her-
ons in Argentina.

methOdS

Study Area

The study was performed during September 
2012-February 2013 and September 2013-March 2014 
in the lagoon of the Reserve of the Universidad Nacio-
nal del Litoral (31° 38′ N, 60° 40′ W), Santa Fe, Argen-
tina. The lagoon represents an only small portion of 
the Parana River floodplain. This study area belongs to 
Marginal Forests of the Paranaense Province and to the 
Amazon domain (Cabrera 1994). The mean monthly 
rainfall for the period 2012-2013 was 154.7 mm with a 
mean maximum temperature of 28.2 °C and a mean 
minimum of 16.7 °C. For the period 2013-2014, the 
mean monthly rainfall was 140.1 mm with a mean maxi-
mum temperature of 30.0 °C and a mean minimum of 
17.3 °C.

Study Design

We located 202 nests that were monitored every 
other day. Different variables of microhabitat were mea-
sured: vegetal species supporting the nest, height from 
ground to nest, and number and diameter of the sup-
porting branches. Eggs were numbered with indelible 
ink according to order of appearance; length, maxi-
mum width and mass were measured (weighing scale 
with a precision of 0.1 g). The following variables were 
measured in chicks: mass (weighing scale with a preci-
sion of 0.1 g), tail, beak, tarsus and leg. The variable 
head + beak was used as a measure of body size. Mean 



  Breeding BiOlOgy Of Striated herOn 397

measurements were compared between the two seasons 
and by age 0 to 3, 4 to 7 and 8 to 11 days after hatching. 
Measurements were taken while the chicks were still in 
the nests.

Calculation of Reproduction Parameters

The incubation period was calculated as the time 
elapsed since the last egg was laid until hatching its 
chick (Nice 1954). The nestling period was calculated 
as the number of days elapsed since the hatching of the 
first egg until all nestlings left the nest. Breeding success 
was calculated using Mayfield’s method (Mayfield 1961, 
1975), which estimates the rate of nesting failure by day 
of exposure, thus overcoming any possible bias due to 
nests found after initiation. We calculated nesting suc-
cess (i.e., proportion of nests initiated that fledged at 
least one chick); hatching success (i.e., proportion be-
tween total number of hatched chicks and number of 
eggs present after the incubation period) and fledging 
success (i.e., proportion of nestlings in the nest that 
fledged). We estimated the specific birth rate (i.e., Nn/
Nt, where Nn is the number of eggs; N is the number of 
pairs; and t is time) and the crude mortality rate (i.e., 
(No-Nt/No)*100), where No is initial number of indi-
viduals and Nt is final number). Age-specific mortality 
rate was also estimated for egg and nestling periods.

Statistical Analysis

We used the Mann-Whitney U test to assess differ-
ences in width, length and weight of eggs, and breed-
ing, hatching, nesting or fledging success between the 
two reproductive seasons (Quinn and Keough 2002). 
Since eggs and nestlings belong to the same clutch, 
they are not statistically independent (i.e., they are in-
cubated and reared by the same adults and also com-
pete for food resources), thus their measurements were 
averaged by nest. Statistical tests were performed with 
statistical program R (R Development Team Core 2011) 
with the alpha level set at 0.05. Values reported are 
mean ± SD.

reSultS

The first season (2012-2013) began with 
five nests in October and ended with 27 nests 
in January. During the second season (2013-
2014), we located 22 nests in October and 
ended with 13 nests in February. In 2012, peak 
nesting was recorded in December, while peak 
nesting in 2013 was recorded in November 
(Fig. 1). All nests were located on waxy-leaf 
nightshade (Solanum glaucophyllum) at 0.99 
± 0.27 m above water level. The plate-shaped 
nests were built on branches with diameters 
averaging 12.85 ± 3.87 mm. Clutch size ranged 
from 2 to 4 (2.63 ± 0.60) opaque pale blue 
eggs per nest. We recorded double (n = 43) 

and triple (n = 47) broods. Mean egg length 
was 37.51 ± 1.31 mm, mean width 28.30 ± 0.70 
mm and mean weight 15.71 ± 0.92 g in 2012-
2013, and 37.14 ± 1.93 mm long, 28.18 ± 1.15 
mm wide and 15.69 ± 1.41 g in mass in 2013-
2014. No significant differences were found 
between seasons in width (P = 0.34), length (P 
= 0.18) and mass (P = 0.49) of eggs. Some mea-
surements of chicks showed statistical differ-
ences between seasons (Table 1). Incubation 
averaged 21.71 ± 1.57 days; laying and hatch-
ing occurred on successive days according to 
the sequence of laying. The period of chick 
permanence in the nest was 14.60 ± 2.16 days, 
and the average number of fledglings per nest 
was 2.15 ± 0.55. Breeding success was 82% dur-
ing the first breeding season and 69% during 
the second. During the two breeding seasons, 
70% of the eggs monitored (n =179 in 2012-
2014; n = 452 in 2013-2014) hatched. Nesting 
success was 41% and 22% in 2012-2013 and 
2013-2014, respectively. Fledging success was 
53% and 65% in 2012-2013 and 2013-2014, re-
spectively. Crude mortality rate for both breed-
ing seasons was 59%; age-specific mortality 
rate for eggs was 22% and 38% in 2012-2013 
and 2013-2014, respectively, and for chicks 
47% and 35% in 2012-2013 and 2013-2014, re-
spectively (Fig. 2). Nest failures (n = 64) were 
related to non-hatched or broken eggs (24%), 
chicks dead in the nests from unknown causes 
(12%), chicks dead in the nests from squash-
ing (3%), and disappearance of eggs or chicks 
from the nests (61%, possibly due to predation 
and climatic factors).

Figure 1. Percentage of nests initiated by Striated Her-
ons between October and February, 2013-2014 and 
2012-2013 (n = 202), in relation to temperature in the 
lagoon of the Reserve of the Universidad Nacional del 
Litoral, Santa Fe, Argentina.
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diScuSSiOn

The location of nests in this study differed 
from what was reported for the same region 
by Beltzer (1991) and Beltzer et al. (1995), 
who observed nests built on very tall trees 
surrounded by a dense arboreal formation 
and at taller nesting heights. These authors 
considered the nest site characteristics ob-
served in their studies to be an adjustment to 
anthropic perturbation (Mosso and Beltzer 
1992; de La Peña 2005). Similarly, Rodrigues 
(1995) reported that in Brazil colonies nest-
ed 2 and 3 m above the ground in Avicen-
nia sp., while for the same area Almeida et 

al. (2012) reported low-height nesting (0.85 
m) in agreement with what was reported by 
Hernández-Vázquez and Fernández-Aceves 
(1999) for Mexico. Martínez-Vilalta and 
Motis (1992), Beltzer et al. (1995), Greeney 
and Merino (2006) and Almeida et al. (2012) 
reported that this species builds open, 
plate-shaped nests. In this regard, the cur-
rent study offers a new contribution to the 
knowledge of this species, since it has been 
observed that, at the end of the breeding 
seasons, the species occupied nests that had 
been abandoned by Snail Kites (Rostrhamus 
sociabilis). Nests were not built simultaneous-
ly; nests with eggs, newly-born chicks or juve-
niles coexisted at the same time. This asyn-
chrony has been reported in other species 
of herons (Owen 1960; Siegfried 1972), and 
it has been suggested that it could increase 
the probability of survival of chicks (Mock 
and Parker 1986). Clutch size was similar 
to that of other species of Ardeidae, oscil-
lating between two to five eggs (Martínez-
Vilalta and Motis 1992; Cupul-Magaña 2003; 
Branco and Fracasso 2005). The differences 
observed in the size of chicks between the 
first and second season could be related to 
variables such as food availability and acces-
sibility of resources according to the hydro-

Table 1. Morphometric characteristics of nestling Striated Herons (Butorides striata) for 2012-2013 and 2013-2014 
in the lagoon of the Reserve of the Universidad Nacional del Litoral, Santa Fe, Argentina.

Measurements of Chicks Ages (days)
 2012-2013
Mean ± SD

2013-2014
Mean ± SD

Mann-Whitney  
U test P

Peak + head 0 to 3 35.39 ± 5.67 32.34 ± 3.97  3.56 0.02
(mm) 4 to 7 49.00 ± 6.18 45.58 ± 6.18  1.83 ≤ 0.01

8 to 11 55.70 ± 8.90 56.37 ± 6.51  246 0.79
Peak (mm) 0 to 3 14.45 ± 3.19 12.09 ± 2.31  5.61 ≤ 0.01

4 to 7 20.49 ± 3.26 20.08 ± 3.48  1.56 0.46
8 to 11 27.43 ± 4.08 26.88 ± 7.29  220 0.37

Tarsus (mm) 0 to 3 18.10 ± 4.53 18.15 ± 3.03  3.58 0.21
4 to 7 24.09 ± 5.55 27.94 ± 5.46  955 ≤ 0.01
8 to 11 30.85 ± 2.16 35.81 ± 7.48  95 0.04

Tibia (mm) 0 to 3 26.02 ± 6.33 26.67 ± 4.11  3.31 0.05
4 to 7 33.73 ± 7.73 40.70 ± 6.85  779 ≤ 0.01
8 to 11 43.29 ± 6.04 49.94 ± 7.69  101 0.06

Tail (mm) 0 to 3 4.88 ± 1.46 4.38 ± 1.37  4.51 0.14
4 to 7 5.61 ± 1.36 5.89 ± 2.17  1.32 0.58
8 to 11 9.00 ± 4.28 8.52 ± 3.79  190 0.85

Mass (g) 0 to 3 28.62 ± 14.59 20.35 ± 7.99  4.35 0.11
4 to 7 54.12 ± 17.76 50.91 ± 17.34  1.59 0.37
8 to 11 88.00 ± 18.57 77.61 ± 22.54  241 0.17

Figure 2. Relationship between reproductive and nest-
ing success (percent) between two seasons in a colony 
of Striated Heron (Butorides striata).
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metric level of the lagoon. However, insuf-
ficient evidence is available to validate this 
assumption since no studies have been per-
formed with other bird colonies in the study 
area. The average incubation period in this 
study falls within the 19 to 25-day range that 
has been previously reported for the Ardei-
dae family (Martínez-Vilalta and Motis 1992; 
Sick 2001). According to Branco (2009), the 
incubation period for the Striated Heron in 
Brazil is 21 to 23 days. However, also in Bra-
zil Almeida et al. (2012) reported an incuba-
tion period of 24 to 27 days for the same spe-
cies. The nestling period is similar to what 
was reported by Mosso and Beltzer (1992) 
in Argentina. However, longer periods were 
recorded in Brazil (20 to 30 days) (Branco 
2009; Almeida et al. 2012). Breeding suc-
cess was greater than what was reported by 
Beltzer et al. (1995) in Argentina (42%) 
and even greater than what was observed by 
Almeida et al. (2012) (16%) in Brazil. This 
study provides the first complete description 
in Argentina of reproductive aspects and 
breeding success of Striated Herons.

acknOWledgmentS

Thanks are given to the authorities of the Reserve 
for allowing us to carry out this study on site and the 
School of Water Resources and Engineering of Univer-
sidad Nacional del Litoral for the data provided. Two 
anonymous reviewers provided useful edits on earlier 
versions of this manuscript.

literature cited

Almeida, S. M., M. M. Evangelista and E. J. Dos Anjos 
Silva. 2012. Nidificação colonial de Butorides striata 
(Ciconiiformes: Ardeidae) em área alagável no mu-
nicípio de Porto Esperidião, Mato Grosso. Papéis 
Avulsos de Zoología 52: 1-6. (In Portuguese).

Beltzer, A. H. 1991. Aspects of the breeding biology and 
the death rate of the Butorides striatus (Aves: Ardei-
dae). Revista de la Asociacón de Ciencias Naturales 
del Litoral 22: 35-40.

Beltzer, A., U. Molet and D. Mosso. 1995. Natalidad y 
mortalidad de la Garcita Azulada Butoroides striatus 
(Aves: Ardeidae) en las proximidades de la ciudad 
de Santa Fe Período 1989-1990, Argentina. Revista 
Ecológica de Latino América 4: 11-14. (In Spanish).

Branco, J. O. 2009. Uma década de monitoramento da 
avifauna aquática do Saco da Fazenda, Itajaí, SC. 
Pages 249-262 in Estuário do Rio Itajaí-Açú, Santa 
Catarina: Caracterização Ambiental e Alterações 

Antrópicas (J. O. Branco and M. J. Lunardon-Bran-
co, Eds.). Belloto VR (Org.), Universidade do Vale 
do Itajaí (UNIVALI), Itajaí SC. (In Portuguese).

Branco, J. O. and H. A. Fracasso. 2005. A reprodução 
de Nycticorax nycticorax no litoral de Santa Catarina, 
Brasil. Revista Brasileira de Zoologia 22: 424-429. 
(In Portuguese).

Cabrera, A. L. 1994. Enciclopedia Argentina de agri-
cultura y jardinería, tomo II, fascículo 1: regiones 
fitogeográficas Argentinas. Editorial Acme, Buenos 
Aires, Argentina. (In Spanish).

Cupul-Magaña, F. G. 2003. Reproducción avanzada de 
Nyctanassa violacea (Ardeidae) en el estero El Sala-
do, Jalisco, México (Junio a Julio de 2001). Ciencia 
y Mar 7: 43-49. (In Spanish).

de la Peña, M. R. 2005. Reproducción de las aves Argentin-
as (con descripción de pichones). Literature of Latin 
America, Buenos Aires, Argentina. (In Spanish).

de la Peña, M. R. 2010. Los alimentos de las aves. Edi-
ciones Universidad Nacional del Litoral, Santa Fe, 
Argentina. (In Spanish).

González-Acuña D., R. A. Figueroa, A. González, C. 
Barrientos, K. Ardiles y L. Moreno. 2008. Biología 
reproductiva de la Garza cuca (Ardea cocoi) en el 
centro-sur de Chile. Ornitologia Neotropical 19(4): 
485-493.

Greeney, H. F. and P. A. Merino. 2006. Notes on breed-
ing birds from the Cuyabeno Faunistic Reserve in 
northeastern Ecuador. Boletín de la Sociedad Antio-
queña de Ornitología 16: 46-57.

Hancock, J. and H. F. Elliott. 1978. Herons of the world. 
London Editions, London, U.K.

Hernández-Vázquez, S. and G. J. Fernández-Aceves. 
1999. Reproducción de garza cucharón (Cochlearius 
cochlearius) y garza verde (Butorides virescens) en la 
Manzanilla, Jalisco, México. Ciencia y Mar 25: 277-
291. (In Spanish).

Lack, D. 1968. Ecological adaptations for breeding in 
birds. Methuen and Co., London, U.K.

Martin, T. E. 1988. Nest placement: implications for 
selected life-history traits, with special reference to 
clutch size. American Naturalist 132: 900-910.

Martin, T. E. 1993. Nest predation among vegetation 
layers and habitat types: revising the dogmas. Ameri-
can Naturalist 141: 897-913.

Martínez-Vilalta, A. and A. Motis. 1992. Family Ardei-
dae. Pages 376-429 in Handbook of the Birds of the 
World, vol. 1: Ostrich to Ducks (J. del Hoyo, A. El-
liot and J. Sargatal, Eds.). Lynx Edicions, Barcelona, 
Spain.

Mayfield, H. 1961. Nesting success calculated from ex-
posure. Wilson Bulletin 73: 255-261.

Mayfield, H. 1975. Suggestions for calculating nest suc-
cess. Wilson Bulletin 87: 456-466.

Mock, D. W. and G. A. Parker. 1986. Advantages and 
disadvantages of egret and heron brood reduction. 
Evolution 40: 459-470.

Mosso, E. D. and A. H. Beltzer. 1992. Nuevos aportes a 
la biología reproductiva de la Garcita Azulada Buto-
rides striatus (Aves: Ardeidae). Hornero 13: 236-237. 
(In Spanish).



400 WaterBirdS

Narosky, T. and D. Yzurieta. 2010. Guía para la identifi-
cación de las aves de Argentina y Uruguay. Vazquez 
Mazzini Editores, Buenos Aires, Argentina. (In Span-
ish).

Nice, M. M. 1954. Problems of incubation periods in 
North American birds. Condor 56: 173-197.

Owen, D. F. 1960. The nesting success of the heron Ardea 
cinérea in relation to the availability of food. Proceed-
ings of the Zoological Society of London 133: 579-
617.

Pretelli, M. G., M. L. Josens and A. H. Escalante. 2012. 
Breeding biology at a mixed-species colony of Great 
Egret and Cocoi Heron in a Pampas wetland of Ar-
gentina. Waterbirds 35: 35-43.

Quinn, G. and M. Keough. 2002. Experimental design 
and data analysis for biologists. Cambridge University 
Press, Cambridge, U.K.

R Development Core Team. 2011. R: a language and envi-
ronment for statistical computing v. 2.14.0. R Founda-
tion for Statistical Computing, Vienna, Austria. http://
www.R-project.org/, accessed 17 November 2011.

Rodrigues, M. 1995. Ocorrência da reprodução de Eu-
docimus ruber (Ciconiiformes: Threskiornithidae) na 
ilha do Cajual, Maranhão, Brasil. Revista Brasileira de 
Ornitologia 3: 67-68. (In Portuguese).

Sick, H. 2001. Ornitologia Brasileira. Nova Fronteira, Rio 
de Janeiro, Brazil. (In Portuguese).

Siegfried, S. 1972. Breeding success and reproductive 
output of the cattle egret. Ostrich 43: 43-55.


