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ABSTRACT

Philodryas nattereri is a dipsadid snake widely distributed in South America. Although it is a well-
known species regarding its diet, only a small portion of the records are related to observations in the
natural environment, resulting in a lack of information about its predatory behavior. The predation
records were mainly obtained through the citizen science platform iNaturalist and investigated before
inclusion. The results are consistent with other studies, corroborating that P. nattereri has a generalist
diet. We have added three new prey-predator interactions for P. nattererti, as well as confirming for the
second time its cannibalism. These records expand the knowledge on its ecology and predation behav-
ior, with significant implications for understanding ecological processes in areas where P. nattereri
occurs. Furthermore, the benefits of citizen science are emphasized as a valuable tool for gathering
information about biodiversity, highlighting the role of citizens in contributing to the advance of bio-
logical scientific knowledge.
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RESUMEN

Philodryas nattereri es una serpiente dipsadida ampliamente distribuida en América del Sur. Aunque
es una especie bien conocida en lo que respecta a su dieta, solo una pequeia porciéon de los registros
se relaciona con observaciones en el entorno natural, lo que resulta en una falta de informacién sobre
su comportamiento de depredacion. Los registros de depredacion se obtuvieron principalmente a tra-
vés de la plataforma de ciencia ciudadana iNaturalist y fueron investigados antes de su inclusion. Los
resultados concuerdan con otros estudios, corroborando que P. nattereri tiene una dieta generalista.
Agregamos tres nuevas interacciones presa-depredador para P. nattereri, ademés de confirmar por se-
gunda vez su canibalismo. Estos registros amplian el conocimiento sobre su ecologia y comportamiento
de depredacion, con implicaciones significativas para comprender los procesos ecoldgicos en las areas
donde P. nattererti esta presente. Adema4s, se enfatizan los beneficios de la ciencia ciudadana como una
herramienta valiosa para obtener informacién sobre la biodiversidad, resaltando el papel de los ciuda-
danos en contribuir al avance del conocimiento cientifico biol6gico.

Palabras clave: dieta, iNaturalist, observaciones naturales.

Philodryas nattereri (Steindachner, 1870) is a medi-
um-sized dipsadid snake with a wide distribution, occur-
ring in open areas of Brazil, Bolivia, and Paraguay (Guedes
et al. 2014, Wallach et al. 2014, Navarro-Cornejo and Gon-
zales 2020). It is a diurnal and terrestrial species that can
also be found in shrubs and trees (Mesquita et al. 2011).
Like other snakes in the genus, P. nattereri has a general-
ist diet consisting of small vertebrates such as amphibians,
birds, lizards, mammals, Squamata eggs, as well as other
snakes (Vitt 1980, Mesquita et al. 2011, Sales et al. 2020,
Sousa et al. 2023), with cannibalism already been reported
(Coelho-Lima et al. 2021).

The composition of snake diets is most commonly analyz-
ed through examination of stomach contents from speci-
mens held in collections (Vitt 1980, Pinto and Fernandes
2004, Sant’anna and Abe 2007, Mesquita et al. 2011), as
observations of snake predation events in the wild are spo-
radic and limited to isolated situations involving a single
individual in its natural environment (Aradjo et al. 2013,
Sobral and Mendes 2016, Guedes et al. 2018, Coelho-Lima
et al. 2019). Therefore, records obtained through citizen
science are of great importance and contribute with infor-
mation that cannot be acquired from preserved specimens
available in collections, such as predation behavior (Crno-
brna et al. 2017). iNaturalist, as a citizen science platform,
receives and disseminates records of any living organism
made by the users. However, it is necessary to integrate
citizen science with academic knowledge through the
analysis, interpretation, and publication of these records

in scientific outlets (Mesaglio et al. 2021, Messas et al.
2021, Oliveira and Costa 2022). That way, it is possible to
increase our knowledge of natural history, behavior, and
geographic distribution of species. In this paper, we ana-
lyze records available on iNaturalist related to predation
events by P. nattereri obtained in the northeastern Brazilian
states of Bahia, Paraiba, Cear4, and Rio Grande do Norte.

On 14 Dec 2019, at 9:28 (GMT -3), in Estrela, a district
of the municipality of Barbalha, state of Ceara (7°16’52.0”
South, 39°16’16.3” West, WGS84), an adult individual of
P. nattereri was sighted on the ground by Alexandre C.
Sampaio (Sampaio 2021), among dry leaves, preying on a
green iguana, Iguana iguana (Linnaeus, 1758). The prey
was consumed head-first (Fig. 1a). Lizards are a common
dietary item of P. nattereri (Sales et al. 2020). However,
the predation of I. iguana was recently recorded (Sales et
al. 2020), our record being the second report.

On 23 Dec 2020, at 09:04 (GMT -3), in the municipali-
ty of Cabaceiras, state of Paraiba (7°25'33.0” South,
36°21°39.9” West, WGS84), Breno Farias sighted an adult
individual of P. nattereri on the ground, preying on a con-
specific juvenile (Fig. 1b; Farias 2021). The consumption
of the prey began from its head. Cannibalistic behavior in
P. nattereri has been recently reported, also involving a
juvenile individual as prey (Coelho-Lima et al. 2021). Our
current record represents its second cannibalism record.
In the same municipality on 13 April 2025, at 17:18 (GMT -3),
Breno Farias once again observed an ophiophagous event



involving P. nattereri (Farias 2025). On this occasion,
the prey was a juvenile Caatinga Rainbow Boa, Epicrates
assisi Machado, 1944 (Fig. 1c-d), which was consumed
starting from the tail. Despite the considerable size of the
prey, P. nattereri did not exhibit constriction — a behav-
ior typically displayed by this species and previously ob-
served during predation on other snakes (Coelho-Lima et
al. 2019, Sousa et al. 2023). This is the first documented
predator—predator interaction involving P. nattereri and
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E. assisi. On 18 Jan 2021, at 10:14 (GMT -3), in a rural
area of the municipality of Sao Jodo do Rio Peixe, state of
Paraiba (6°49’17.8” South, 38924’26.4” West, WGS84), an
adult individual of P. nattereri was sighted by Heloisa M.
Maciel and Elyonel Fernandes preying upon the Psittaci-
dae Cobalt-rumped parrotlet, Forpus xanthopterygius
(von Spix, 1824), on a wire fence (Fig. 1e; Fernandes and
Maciel 2021). Despite bird predation being common, this
is the first record of this species as prey for P. nattereri.

Figure 1. Predation events of Philodryas nattereri recorded in this study. a: Iguana iguana; b: juvenile of P. nattereri; c-d: juvenile of Epicrates assisi; e:
Forpus xanthopterygius; f: Leptodactylus vastus; g: adult of Guira guira; h: nestlings of Guira guira.
Photos: a: Alex C. Sampaio; b-d: Breno Farias; e: Heloisa M. Maciel; f: Humberto T. A. de Carvalho; g-h: José R. do Nascimento.
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On 18 Aug 2021, at 10:37 (GMT -3), in the municipality of
Serra dos Pintos, state of Rio Grande do Norte (6°06’°49.0”
South, 37°57'16.4” West, WGS84), Humberto T. A. de
Carvalho sighted an P. nattereri preying on a Pepper-frog,
Leptodactylus vastus Lutz, 1930, in the backyard of his
residence (Fig. 1f; Carvalho 2021). The event lasted in one
hour and nine minutes and the prey were ingested from
behind. This prey-predator interaction has already been
reported to Cerrado ecorregion (Aratjo et al. 2013). This
is the second record of P. nattereri preying upon L. vastus,
however, the first in the Caatinga ecoregion.

On 5 Jan 2023, at 14:45 (GMT -3) at Fazenda Lajes, a dis-
trict of Juremal, municipality of Juazeiro, state of Bahia
(9°44’25” South, 40°27°00” West, WGS84), José R. do
Nascimento observed an individual of P. nattereri subdu-
ing an adult of Guira cuckoo, Guira guira (J. F. Gmelin,
1788) with body constriction on the ground, starting to
ingest the bird (Fig. 1g). However, upon the observer’s ap-
proach, the snake abandoned its prey, and both fled. Two
days later, 7 Jan 2023, at 12:47, José R. do Nascimento ob-
served another P. nattereri preying on newly hatched in-
dividual of G. guira in a nest (Fig. 1th). The snake climbed
into the Guiras’ nest, among the cactus branches, and
consumed the nestling. During the predation, an adult of
G. guira vocalized around, alerting the snake’s presence.
Videos of these two predation events are deposited at
Fonoteca Neotropical Jacques Vielliard of Museu de
Diversidade Biologica of Universidade Estadual de Campi-
nas (FNJV-MDBio — UNICAMP) and are available online
under vouchers ZUEC-VID 1336 and ZUEC-VID 1337.

The records reported herein add two new bird prey to the
diet of P. nattereri: F. xanthopterygius and G. guira, and
one snake species: E. assisi. We reinforce the generalist
and opportunistic diet of P. nattereri (Sales et al. 2020,
Sousa et al. 2023), with occurrence of cannibalistic events
already reported in other studies (Coelho-Lima et al.
2021). Moreover, we expect to influence other researchers
to value citizen science. Technological advancements and
the ease of communication have facilitated the dissemi-
nation and appreciation of opportunistic records, leading
to increase the knowledge of natural history data by any
citizen, which greatly contribute to the understanding of
the natural history of Brazil’s megadiversity. Furthermore,
this type of approach helps to mitigate the Eltonian short-
fall, which refers to the knowledge gap about ecological in-

teractions between species that influences other deficien-
cies, such as Darwinian shortfall — related to the gap of
knowledge about the evolution of species and their traits
(Diniz-Filho et al. 2013, Hortal et al. 2015).

] ACKNOWLEDGMENTS

The authors thank Lucas Machado for the collaboration
and determination of the Psittacidae species. To Alexan-
dre C. Sampaio, Breno Farias, Heloisa M. Maciel, Elyonel
Fernandes and Humberto T. A. de Carvalho for making
available and authorizing the publication of event records.
We also thank the following funding sources: to Fundacao
de Amparo a Pesquisa de Minas Gerais (FAPEMIG) by
the Institutional Scientific and Technological Initiation
Grant (PIBIC- FAPEMIG — UFOP #agreement 6.32/2021)
to LDB and MRSP; to Fundacdo de Amparo a Pesqui-
sa do Estado de Sao Paulo (FAPESP#2024/00126-9 and
FAPESP#2024/17665-0) by the Master’s degree scholar-
ship to LDB. This work is part of ‘Herpeto Capixaba: for
the knowledge and conservation of amphibians and rep-
tiles of Brazil’, from Ultimos Refiigios Institute.

We would also like to thank the reviewers for their time
and suggestions.

l AUTHOR CONTRIBUTION

LDB collected citizen science data, gathered literature
data, and wrote the text; ASJ gathered and organized lit-
erature data; DPM translated and formatted the text; JRN
collected field work data; MRSP reviewed the manuscript;
TSS gathered data together and reviewed the manuscript.

B LITERATURE CITED

Aragjo SCM, Sousa GL, Andrade EB. 2013. Philodryas nattereri
(Paraguay Green Racer). Diet. Herpetol. Rev. 44(3):526.

Coelho-Lima AD, Oliveira-Filho JM, Passos DC. 2019. Philo-
dryas nattereri (Paraguay Green Racer). Diet. Herpetol. Rev.
50(3):601.

Coelho-Lima AD, Cardoso DT, Passos DC. 2021. The short life
of a juvenile neotropical snake: a record of cannibalism in
Philodryas nattereri (Steindachner, 1870). Herpetol. Notes.
14:843-846.

Crnobrna B, Armes M, Fonseca WH. 2017. Observations of fee-
ding behaviour of an Oxyrhopus melanogenys (Serpentes: Dip-



sadidae): description of a novel prey-processing manoeuvre.
Salamandra. 53(1):126-130.

Diniz-Filho JAF, Loyola RD, Raia P, Mooers AO, Bini LM. 2013.
Darwinian shortfalls in biodiversity conservation. Trends
Ecol. Evol. 28(12):689-695. doi: http://doi.org/10.1016/].
tree.2013.09.003

Farias B. 2021. iNaturalist observation: https://www.inaturalist.
org/observations/77635655 [Last accessed: 04 sep 2023]

Farias B. 2025. iNaturalist observation: https://www.inaturalist.
org/observations/274757980 [Last accessed: 25 jul 2025]

Fernandes E, Maciel HM. 2021. iNaturalist observation: https://
www.inaturalist.org/observations/68280667 [Last accessed:
04 sep 2023]

Guedes TB, Nogueira C, Marques OAV. 2014. Diversity, natural
history, and geographic distribution of snakes in the Caatinga,
Northeastern Brazil. Zootaxa. 3863(1):1-93. doi: https://doi.
0rg/10.11646/zootaxa.3863.1.1.

Guedes TB, Sazima I, Marques OAV. 2018. Does swallowing a
toad require any specialisation? Feeding behaviour of the dip-
sadid snake Philodryas nattereri on the bufonid toad Rhinella
jimi. Herpetol. Notes. 11:825-828.

Hortal J, Bello F, Diniz-Filho JAF, Lewinsohn TM, Lobo JM, Lad-
le RJ. 2015. Seven Shortfalls that Beset Large-Scale Knowledge
of Biodiversity. Annu. Rev. Ecol. Evol. Syst. 46:523-549. doi:
https://doi.org/10.1146/annurev-ecolsys-112414-054400

Mesaglio T, Soh A, Kurniawidjaja S, Sexton C. 2021. ‘First Known
Photographs of Living Specimens’: the power of iNaturalist for
recording rare tropical butterflies. J. Insect Conserv. 25:905-
911. doi: https://doi.org/10.1007/s10841-021-00350-7.

Mesquita PCMD, Borges-Nojosa DM, Passos DC, Bezerra H. 2011.
Ecology of Philodryas nattereri in the Brazilian semi-arid re-
gion. Herpetol. J. 21(3):193-198.

Messas YF, D’Angelo GB, Guedes TB, Vasconcellos-Neto J. 2021.
Integrating citizen nature photography to natural history scien-
ce: New record of bird-lizard predation. Aust. Ecol. 47(2):456-
459. doi: https://doi.org/10.1111/aec.13099.

Braga LD et al,, 2026. Caldasia 48:106392

Navarro-Cornejo G, Gonzales L. 2020. Primer registro de Philo-
dryas nattereri (Steindachner 1870) (Serpentes, Dipsadidae)
en Bolivia. Cuad. Herpetol. 34(2):329-331. doi: https://doi.
org/10.31017/CdH.2020.(2020-052)

Oliveira HJ, Costa HC. 2022. Novos registros dos lagartos Amei-
vula cipoensis Arias et al., 2014, Enyalius capetinga Breitman et
al., 2018, Psilops paeminosus (Rodrigues, 1991) e Tupinambis
quadrilineatus Manzani & Abe, 1997 (Squamata) para o estado
de Minas Gerais, Brasil, através da ciéncia cidada. Cuad. Herpe-
tol. 36(2):259-264.

Pinto RR, Fernandes R. 2004. Reproductive biology and diet of
Liophis poecilogyrus poecilogyrus (Serpentes, Colubridae)
from southeastern Brazil. J. Herpet. 3(1):9-14. doi: https://doi.
0rg/10.11606/issn.2316-9079.v3i1p9-14

Sales RFD, Sousa JD, Lisboa CMCA, Marinho PH, Freire EMX,
Kokubum MNC. 2020. New dietary records and geographic va-
riation in the diet composition of the snake Philodryas nattere-
ri in Brazil. Cuad. Herpetol. 34(20):285-293. doi: https://doi.
org/10.31017/CdH.2020.(2020-015)

Sampaio AC. 2021. iNaturalist observation: https://www.inatura-
list.org/observations/103957213. [Last accessed: 04 sep 2023]

Sant’anna SS, Abe AS. 2007. Diet of the rattlesnake Crotalus
durissus in southeastern Brazil (Serpentes, Viperidae). Stud.
Neotrop. Fauna Environ. 42(3):169-174. doi: https://doi.
0rg/10.1080/01650520601148313.

Sobral R, Mendes DMM. 2016. Philodryas nattereri (Paraguay
Green Racer). Diet. Herpetol. Rev. 47(4):686—687.

Sousa JD, Sales RFD, Medeiros JVA, Kokubum MNC. 2023. Diet
of the snake Philodryas nattereri (Steindachner, 1870) suggests
a high plasticity of foraging in north-eastern Brazil. Aus. Ecol.
48(5):1036-1041. doi: https://doi.org/10.1111/aec.13318.

Vitt LJ. 1980. Ecological observations on sympatric Philodryas
(Colubridae) in northeastern Brazil. Pap. Avulsos Zool. 34(5):87-
98. doi: https://doi.org/10.11606/0031-1049.1980.34.p87-98

Wallach V, Williams KL, Boundy J. 2014. Snakes of the World:
A Catalogue of Living and Extinct Species. First Edition. Boca
Raton: CRC Press.


http://doi.org/10.1016/j.tree.2013.09.003
http://doi.org/10.1016/j.tree.2013.09.003
https://www.inaturalist.org/observations/77635655
https://www.inaturalist.org/observations/77635655
https://www.inaturalist.org/observations/274757980
https://www.inaturalist.org/observations/274757980
https://www.inaturalist.org/observations/68280667
https://www.inaturalist.org/observations/68280667
https://doi.org/10.11646/zootaxa.3863.1.1
https://doi.org/10.11646/zootaxa.3863.1.1
https://doi.org/10.1146/annurev-ecolsys-112414-054400
https://doi.org/10.1007/s10841-021-00350-7
https://doi.org/10.1111/aec.13099
https://doi.org/10.31017/CdH.2020.(2020-052)
https://doi.org/10.31017/CdH.2020.(2020-052)
https://doi.org/10.11606/issn.2316-9079.v3i1p9-14
https://doi.org/10.11606/issn.2316-9079.v3i1p9-14
https://doi.org/10.31017/CdH.2020.(2020-015)
https://doi.org/10.31017/CdH.2020.(2020-015)
https://www.inaturalist.org/observations/103957213
https://www.inaturalist.org/observations/103957213
https://doi.org/10.1080/01650520601148313
https://doi.org/10.1080/01650520601148313
https://doi.org/10.1111/aec.13318
https://doi.org/10.11606/0031-1049.1980.34.p87-98

