
Citation: Zevgolis, Y.G.;

Christopoulos, A. Entrapped in

Olive-Harvesting Nets: A Case of a

Grass Snake Natrix natrix from an

Olive-Growing Greek Aegean Island.

Diversity 2023, 15, 452. https://

doi.org/10.3390/d15030452

Academic Editors: Amaël Borzée and

Michael Wink

Received: 9 February 2023

Revised: 8 March 2023

Accepted: 15 March 2023

Published: 18 March 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

diversity

Interesting Images

Entrapped in Olive-Harvesting Nets: A Case of a Grass Snake
Natrix natrix from an Olive-Growing Greek Aegean Island
Yiannis G. Zevgolis 1,* and Apostolos Christopoulos 2

1 Biodiversity Conservation Laboratory, Department of Environment, University of the Aegean,
81132 Mytilene, Greece

2 Department of Zoology and Marine Biology, Faculty of Biology, National and Kapodistrian University of
Athens, 15772 Athens, Greece

* Correspondence: zevgolis@env.aegean.gr

Abstract: Despite a recent shift towards sustainable practices to support the conservation of tra-
ditional olive groves, little is known about their potential threats to herpetofauna species. On the
island of Lesvos, one of the main olive-growing islands in the Mediterranean, olive cultivation often
prioritizes the expeditious harvesting of olives with minimal or no supplementary intervention,
resulting in their generally suboptimal management, a component of which also pertains to the olive
nets that, in many cases, remain dispersed and unfurled throughout the groves. This particular
practice affects the species living in the olive groves, making them more prone to risks related to
their accidental trapping. In this study, we report the first case of a Grass snake being inadvertently
trapped in an olive net laid out on an olive grove. The position of the snake under the net, within a
folded tipping, made it difficult for it to escape, and it became increasingly entangled. Based on this
incident, it is plausible to assume that similar cases may occur in areas where nets are used in olive
groves, both in Greece and other olive-growing countries. Further systematic research is necessary to
determine the extent of this issue.
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Agriculture, a paramount human activity worldwide, bears a direct relationship with
the natural environment and exerts a direct or indirect impact on biodiversity [1,2]. In
particular, contemporary agricultural practices have been identified as a major threat to her-
petofauna [3,4] as they affect a significant proportion of reptilian species on a global scale.
In olive-cultivating regions such as the Mediterranean basin, the intensification of agricul-
ture through the substitution of traditional olive orchards with olive monocultures [5] has
resulted in an escalation and a more extensive utilization of chemical inputs, mechanization,
tillage, and removal of natural vegetation, resulting in herpetofauna species’ decline [6,7].
In recent years, the production of olive oil in the Mediterranean basin has undergone a
transition towards sustainable practices as a means of preserving traditional olive groves
and recognizing their crucial ecological role in terms of augmenting biodiversity [8] and
furnishing a plethora of ecosystem services. Furthermore, the characteristics of traditional
olive groves in conjunction with sustainable traditional practices have played a crucial role
in maintaining viable fauna species populations [9,10]. However, despite the many positive
attributes of traditional olive-harvesting practices, little is known regarding their potential
threats to herpetofauna species.

In Greece, the traditional method of olive harvesting involves the manual use of long
poles to detach the fruit from the tree, which is subsequently collected using expansive
olive-harvesting nets. These nets are prevalent in many regions within Greece and other
Mediterranean countries [11–15], where the terrain presents technical challenges, such as
hilly or mountainous areas, positioned beneath the tree canopy to facilitate the natural fall
of the fruit, in order to be collected in a more efficient manner (Figure 1). This method of

Diversity 2023, 15, 452. https://doi.org/10.3390/d15030452 https://www.mdpi.com/journal/diversity

https://doi.org/10.3390/d15030452
https://doi.org/10.3390/d15030452
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/diversity
https://www.mdpi.com
https://orcid.org/0000-0003-4379-3007
https://doi.org/10.3390/d15030452
https://www.mdpi.com/journal/diversity
https://www.mdpi.com/article/10.3390/d15030452?type=check_update&version=1


Diversity 2023, 15, 452 2 of 7

collection offers several benefits, including ease of harvest, protection against soil-borne
pathogens, and minimization of potential contact with pesticide residues or acidic soil
conditions [16–19].
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Figure 1. Olive-harvesting nets under the canopy of the olive trees, in a traditional olive grove on the
island of Lesvos.

On the island of Lesvos, which is the third largest island of Greece and one of the
primary regions for olive cultivation in the Mediterranean, the olive groves are primarily
traditional in nature [20] and are situated in hilly, mountainous, and lowland areas. These
groves comprise over 85% of the island’s agricultural area and are estimated to have
between eight and eleven million olive trees [21]. During the olive-fruit-harvesting period,
which typically takes place between October and March, the olive nets are spread out and
utilized throughout the duration of this period, all around the olive groves. Afterwards,
the nets are cleaned, folded, and stored in warehouses, while some farmers leave them
in designated areas within the groves (pers. obs.). However, in recent times, due to land
abandonment, this traditional practice has undergone some modification. Nowadays,
olive cultivation often prioritizes the expeditious harvesting of olives with minimal or no
supplementary intervention, such as pruning or clearing fields of surface vegetation [20].
This results in their generally suboptimal management, a component of which also pertains
to the olive nets that, in many cases, remain dispersed and unfurled throughout the grove or
in various locations after the olive-harvesting period (Figure 2) (pers. obs.). This particular
practice poses an increased risk of accidentally trapping the fauna species inhabiting these
groves. Here, we document for the first time such a case: a Grass snake trapped in an olive
net within a traditional olive grove.

In the ambit of a protracted investigation commencing in 2017 pertaining to the
conservation of traditional olive orchards on the island [20], we embarked upon a field
study of a traditional olive grove in the environs of Fteli, a coastal hamlet situated at the
mouth of the Gulf of Gera, with the objective of assessing the vitality of the olive trees
(Figure 3).

On the 9 March 2020, at 14:02 h, during our field expedition, we detected an en-
snared Grass snake Natrix natrix (Linnaeus, 1758) (Squamata: Colubridae) (39◦0′1.131′ ′

N, 26◦32′8.867′ ′ E) caught in a plastic net on the ground of a traditional olive grove that
had been recently harvested, at an altitude of 20.6 m a.s.l. (Figure 4). The conditions were
characterized by a light overcast sky with a mean temperature of 16 ◦C. We handled the
snake very carefully in order to extricate it from the net and then we released it in its natural
environment at a short distance from the olive grove. Upon release, the snake demonstrated
signs of robustness and rapidly disappeared into the bushy vegetation.
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Figure 4. Photographic documentation, from the island of Lesvos, Greece, of a Grass snake ensnared
within a plastic olive-harvesting net within a traditional olive grove: (a) the ensnared snake in
proximity to an olive-tree cavity, and (b) the ensnared snake relocating from its initial position in an
effort to extricate itself.

The Grass snake, Natrix natrix, is a nonvenomous reptile that can be encountered in
both aquatic and terrestrial ecosystems. It is primarily a terrestrial species that inhabits
freshwater environments, taking refuge in thickets, dense herbaceous vegetation, and
hiding places such as fallen tree trunks, rocks, stones, and debris, as well as anthropogenic
structures such as bridges, stone walls, ruins, old buildings, and dams [22,23] (pers. obs.).
Additionally, it has been observed to ascend woody vegetation while foraging [24]. This
species is ubiquitous in the vicinity of all types of freshwater bodies, and can also be
found in orchards, gardens, and woodland edges. Its distribution is widespread across
mainland Greece as well as in many islands [23,25]. The presence of the Grass snake is
well documented on the island of Lesvos, where it is prevalent in various localities [23,26]
(pers. obs.).

In our case, it is likely that the Grass snake became ensnared in the net placed on the
ground while it was in the process of locomotion or foraging. The position of the snake
beneath the net, within a folded tipping, appeared to have hindered its ability to extricate
itself, leading to its further entanglement during its attempts to escape. To the extent of our
knowledge, this is the first report of a snake trapped in olive-harvesting nets.

However, the unintentional entrapment of reptiles by various human-discarded
items [27–29] or as bycatch in traps that are intended for other faunal species [30,31],
and within anthropogenic structures [32–35], has been well documented on numerous
occasions. In particular, trapping by agricultural and gardening items and equipment
has also been observed [36–39], with one such case being reported in the context of olive
cultivation [40].

In light of this incident, we posit that analogous incidents may transpire in regions
where nets are employed in olive groves, both within Greece and in other olive-growing
countries. In Greece, olive groves occupy an area of approximately 8870 km2, while
approximately 106,500 km2 are dedicated to olive cultivation worldwide [41]. Consequently,
it is possible that many other species of snakes, lizards, or even turtles may be imperiled
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by the unintentional entrapment resulting from this practice. A more systematic study
of this issue across other countries would be necessary to fully gauge the magnitude of
this problem. In parallel, trapping reptilian species in nets not only poses a threat to
their survival but also creates potential risks to human health, especially in regions where
venomous snakes, such as vipers, are prevalent. Unrolling the nets can expose workers
to danger, resulting in snake bites and subsequent health complications. Therefore, it is
crucial to raise awareness of these potential risks and implement proper safety measures to
prevent harm to both workers and wildlife. To ensure the safety of all parties involved, it is
strongly recommended that the removal of trapped snakes be carried out by expert snake
handlers. On the island of Lesvos, where the venomous Ottoman viper is present [23] (pers.
obs.), farmers and workers should not attempt to handle trapped snakes but should seek
assistance from experienced professionals who possess the necessary skills and knowledge
to handle these creatures safely.

An imperative initial step would be for olive growers to scrupulously inspect their nets
prior to laying them on the ground and promptly extricate any animals ensnared within
them. When the olive harvesting concludes, they should retrieve the nets and store them in
a manner that precludes their contact with snakes or other faunal species. Additionally,
our case highlights the vulnerability of reptiles to entrapment in nets; thus, at the end of
their useful lifespan, the nets should be disposed of in an appropriate manner. Inorganic
agricultural waste, which can amount to hundreds of tons, should not be discarded indis-
criminately or improperly, as it has been observed in several instances [12,14,42–44] (pers.
obs.). When their use is no longer viable, arrangements should be made for their collection
in safe locations, and a suitable management system must be established to avoid contact
with wildlife. The development and implementation of conservation measures, such as the
proper management and maintenance of olive nets, may prove to be crucial in mitigating
their negative effects on these species.
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