Water depth selection during foraging and efficiency in prey capture
by the egrets Casmerodius albusand Egretta thula (Aves, Ardeidae)
in an urban lagoon in Rio de Janeiro State, Brazil
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ABSTRACT. This study aimed to evaluate the water depth selection during foraging, the efficiency in prey capture, and the food items
captured byCasmerodius albugLinnaeus, 1758) anégretta thula(Molina, 1782). The work was conducted at an urban lagoon, Lagoa
Rodrigo de Freitas, Rio de Janeiro. Four transects were made each month (two in the morning and two in the afternooonfies.six m
When the birds were detected foraging, the water depth and the types of prey captured were recorded. There was no significant
relationship between the foraging efficiencies of the two species. However, they differed in relation to the water depohagingn f

and also in the food items capturétasmerodius albusaptured mainly fishes whilEgretta thulacaptured mainly invertebrates. The

results suggest that the differences in water depth when foraging and the food items captured allow a differential m obtiwaifces

available byC. albusand E. thulaat Lagoa Rodrigo de Freitas
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RESUMO. Selecao de profundidade da agua durante o forrageamento e eficiéncia na captura de presas @asmerodius

albus e Egretta thula (Aves, Ardeidae) em uma lagoa urbana no Estado do Rio de Janeiro, BrasiEste estudo teve o objetivo

de avaliar a selecao de profundidade durante o forrageamento, a eficiéncia na captura de presas e os itens alimentasepocapturad
Casmerodius albuéLinnaeus, 1758 Egretta thula(Molina, 1782). O trabalho foi realizado em uma lagoa urbana, Lagoa Rodrigo de
Freitas. Durante seis meses foram realizadas quatro transecc¢fes (duas de manhd@ e duas a tarde). Quando as aves foram avistad
forrageando, foram registradas a profundidade da agua e o tipo de presa capturada. Nao foi encontrada relagdo estsitistibcatieate

entre a eficiéncia de forrageamento para as duas espécies de aves. Entretanto, as espécies diferiram significativang@aeaem rela
profundidade da agua durante o forrageamento e também em relagcdo aos itens alimentares c&menaeiaslius albusapturou
principalmente peixes, enquanio thula capturou principalmente invertebrados. Os resultados sugerem que diferencas na profundidade
da agua durante o forrageamento e nos itens alimentares capturados permitem um uso diferencial dos recursos alimewiises disponi
paraC. albuse E. thulana Lagoa Rodrigo de Freitas.

PALAVRAS-CHAVE. Profundidade de forrageament@asmerodius albysEgretta thula Lagoa Rodrigo de Freitas.

The coexistence of species with similar ecological Both Casmerodius albu¢Linnaeus, 1758) and
requirements is supposed to rely on different habit&gretta thula(Molina, 1782) (Ardeidae) occur
use (HeivsatH et al., 1993) and microhabitat throughout Brazil, in lakes, rivers and swamps(3.997),
specialization (WeLan 1989, 2001). On the feeding and generally feed on fishes in aquatic habitats. These
grounds, waterbirds distribution is determined bywo species differ in body size and foraging activities
distribution of food resources (&rts, 1974). The (Karzr etal.,1999). These differences can reflect different
methods used by animals to search for food determieeological characteristics, such as prey selection and
how and which kinds of prey they will encounterhabitat use.

(Roeinson & Howmes, 1982), which reflects different The aim of this study was to evaluate the water
foraging tactics used by species. depth selection during foraging, efficiency in prey

Some authors that have been studying the habitaspture, and food items captured®yalbusandE. thula
used by waterbirds (e.g.idMEs-ALmoNnAciD, 1990;

HevsaTH et al., 1993), including water depth selections MATERIAL AND METHODS

(e.g. WLLarD, 1977, Niamoa-Baibu et al, 1998),

observed differences in microhabitats utilization by The study was carried out at the margins of the
different species (e.g.giisatH et al.,1993). The foraging Lagoa Rodrigo de Freitas, Rio de Janeiro State, Brazil
substrates and depth may vary among different speci@2°’57°02"S, 4311'09"W). This lagoon, which belongs

in the same environment. For example, each heron spedigsa chain of 11 large coastal lagoons, is disconnected
(Ardeidae), which use aquatic environments to foragéom the sea by a sandy strand, and sea water enters the
occupy different substrates and depths to catch théagoon by a channel (#es & Pereira, 1998). It has an
preys (Namoa-Baipu et al, 1998). Herons and also egretsapproximate surface of 233 ha and a water volume of
have long bills and stalk submerged prey while wading,990,000 mwith a maximum depth of 4.3 m §Bo &

in shallow water (Krzr et al.,1999), capturing their prey Lemos, 1982). The lagoon has an irregular shape with a
by a direct head movementAktock & KusHLan, 1984;  perimeter of approximately 7.2 km. The average rainfall in
Lotemetal, 1991). Rio de Janeiro city for the 30-years-period (1961-1990)
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was 1,172.9 mm, whereas the average temperature duriogaging was 15.58.5 cm (N = 37), and the depth varied
this period was 23C (max. =27.2Cand min=21.6C) from 0 to 25 cm, being the most frequent depth 25 cm
(MINISTERIO DA AGRICULTURA E REFORMA AGRARIA, 1992).  (21.9%).Egretta thulaused a mean water depth of 5.6
This coastal lagoon and nearby lawns are used for leis¥r®& cm (N = 31), and the depth varied from 0 to 15 cm,
purposes, and are surrounded by buildings and strebtsing the most frequent depth 0 cm (37.0%). These
with intense traffic (Aves & PEREIRA, 1998). results suggest th&. thulauses mainly the portion

The study was conducted from April to Septembearear the edge of the lagoon while foraging, compared
2003. The lagoon was divided into six imaginary sectiongjith Casmerodius albygprobably due to the fact thiat
each one with an approximate extent of 1,200 m at thieula is smaller and uses a smaller range of depths than
margins, including the correspondent water sectio. albus This indicates a difference in the water depth
During each month we made four transects (one eaake between both species during foragingster &
week), being two in the morning (07:00 to 11:00 h), an@ssorn (1978) found that the water depth used for
two in the afternoon (14:00 to 18:00 h). Transects weferaging by wading birds was dependent of the leg length.
conducted on the lagoon perimeter, beginning in Besides, in the present stu@yalbusused a water depth
different section each week. The observations werange of 0 — 25 cm (the larger value corresponding to the
carried out in days with similar weather conditions (sunnlgird’s entire leg length) when capturing their prey, while
to cloudy days), avoiding rainy days. When the birdim other studies, such as that ofriAMoa-Baibu et al
were seen foraging, they were observed for no more thélrt998), the amplitude varied from 2 to 15 cm, suggesting
15 min to collect the following data: water depth, efficiencyhat C. albususesa wider range of water depths when
in prey capture, and food items. The water depth wésraging at Lagoa Rodrigo de Freitas.
estimated from the exposed vertical leg length. These  The foraging efficiency did not differ significantly
measures were converted to water depth using measuresveenC. albusandE. thula(Z = -0.997, p = 0.16),
of specimens from Museu Nacional do Rio de Janeiro.being 0.52 focC. albus(N = 37) and 0.64 fdt. thula(N =

31). This can be related to the similar foraging methods
Material examinedCasmerodius albug6): BRAZIL, used by heron speciesiihNvoa-Baibu et al, 1998), and

01.111.1940, (MNRJ 2761); O01.111.1940, (MNRJ 2771); imi i i
01.111.1940 (MNRJ 2758)Goias. Lagoa Grande, 18.11.1940, g]nzsé\n;gaégigﬁgtfsge% by both species (o, 1977

(MNRJ 6436);Minas Gerais B. Paraopeba, 10.1.1934, C. Prej . Do . .
col. (MNRJ 6501); 01.11.1940, R. Frimmer col. (MNRJ 2776). There is no significant relationship between the

Egretta thula (10): BRAZIL, 01.111.1940, (MNRJ 2775); mean water depth and the foraging efficiency neither for
28.11.1940, (MNRJ 6491); 02.111.1940, (MNRJ 6492); 28.11.1940,C. albus(F .= 2.9; p = 0.097) nor foE. thula(F,,, =
(MNRJ 6494);Distrito Federal: 13.VI11.1941, L. C. Ferreira =0 i\
col. (MNRJ 23563): 29.1.1942, P. M. Britto col. (MNRJ 23620):0-39 P = 0.54)Egretta thulaand C. albuspresented
Goias Rio Manoel Alves, 28.11.1946, R. Frimmer col. (MNRJ Similar catch efficiency. However, these species differed
6495); Lagoa Grande, 28.11.1946, R. Frimmer col. (MNRJ 6496)as to the depth used when foraging. This suggests that
02.111.1940, (MNRJ 7288);Rio de Janeira Mambucaba, C. albusandE. thulamay be using the food resources
02.111.1940, (MNRJ 7587). available in the lagoon in different ways. Indeed, the food
items recorded for the two species were different.

The mean leg length standard error from the Casmerodius albugN = 72) captured mainly fishes
museum species were 2524 cm (range 20.0 —30.0 cm),

and 14.9- 0.5 cm (range 14.3 — 15.5 cm) foralbusand

E. thula respectively. The foraging efficiency was

quantified by the rate number of prey captured/number 30r
of attacks (PC/NA). The food items capturedbylbus

and E. thulawere registered and grouped in two
categories: fishes and invertebrates.

The relationship between foraging efficiency and
water depth selection used during foraging was testeds
by linear regression. Differences between foraging3
efficiencies were tested using Z — test for proportions. -

Differences between the water depth means for foragingg . :
for the two species were tested using Mann-Whitney< B -
test, since data were not normally distributed, as shown 10 sove "
by the kurtosis and skewness of the data distribution .
(ZAr, 1999, Systat). The results are presented by arithmetic . H
mean+ standard error. u
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C. albus E. thula

Casmerodius albuandE. thulawere frequently Species
seen foraging on the margins of the lagoon, and
significantly differed in relation to mean water depth foE o .

. . ,_ _ _Fig. 1. Water mean depth used by individualsCasmerodius albus
fora_g'ng (Mann-Whitney, U'=943, p<0.001, N = 6_8' df (N = 37) andEgretta thula(N = 31) on the margins of Lagoa
1) (fig. 1). The mean water depth usedbylbusduring  Rodrigo de Freitas, Rio de Janeiro State, Brazil.

RESULTS AND DISCUSSION
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(75.0%) whileE.thula(N = 170) captured more frequently  colonially breeding herons, egrets, and ibises in North Caroline.
invertebrates (90.0%). Others studiesw® & BusTo, Auk, 95:733-743.

1993; Nramoa-Bainu et al. 1998) using focal observations HANCCfocoK;nJ'HgéIﬁ“S”ZngbJ' 1984.The herons handbook London,
reported fishes as the main captured items for both egrgtusary, s. F.; loPESDE éASENOVA, J.; QeTo, V. R. & Grrabino, E.
species. However, besides fishesg §1997) also reported A 1993. Uso de habitat gfulica armillata, Fulica leucoptera
small snakes and mice as prey items capturézl bibus y Gallinula chloropusdurante la primaveraHornero,

Bavnarp (1912) also found other items besides fishes fQ{Aleizgg'éig[; T Srecivan. E. HeReL. S. & Arap. Z. 1999

E. thUIaSUCh as small S_UC_ker_Si grasshoppers, CUt-WOrMScae egrets are less able to cope with light refratection than are
and small lizards. This indicates thit thula has a others heronsAnimal Behaviour, 57:687-694.
diverse diet. LoTem, A.; ScHECHTMAN, E. & KaTzIR, G. 1991. Capture of submerged

prey by little egrets,Egretta garzetta strike deph, strike
The results of the present StUdy suggest that theangle and the problem of ligth refractiofnimal Behaviour,

differences in the food items captured and the water depth;»341_346.

used during foraging by both egrets studied permit Ministerio ba AcricuLTURA E ReEFORMA AGRARIA. 1992. Normais

distinct use of the food resources availableChyalbus N Cllmaéologlfifs91961-1$9C\>/-\?rasma;3 SRN)I/DIKIAM-BMD- o

TIAMOA-BAIDU, Y.; RERSMA, T.; WIERSMA, P.; PoT, M.; BATTLEY, P.

andE. thulaat the StUdy area. & Gorpon, C. 1998. Water deph selection, daily feeding

] ] routines and diets of waterbirds in coastal lagoons in Ghana.
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