International Journal of Zoology and Animal Biology

MEDWIN PUBLISHERS

Committed to Create Value for Researchers

ISSN: 2639-216X

Territorial Analysis of Human-Crocodile Interactions in a Highly
Urbanized Area of Northeastern Mexico

Requena Lara GN?, Vazquez Loya DA?, Morales Pacheco JF?, Ventura Houle
R?, Zamora Tovar C!' and Cedillo Leal CN* Short Communication
!Institute of Applied Ecology-Autonomous University of Tamaulipas, Mexico Volume 5 Issue 2
Received Date: February 09, 2022
Published Date: March 01, 2022

DOI: 10.23880/izab-16000356

Faculty of Engineering and Sciences- Autonomous University of Tamaulipas, Mexico

*Corresponding author: Cesar N Cedillo Leal, Institute of Applied Ecology- Autonomous

University of Tamaulipas, Gulf Division 356. Col. Libertad. Victoria City, Tamaulipas, CP 87019,
Mexico, Tel: (52)8333117198; Email: mvz_cedillo@hotmail.com

Abstract

Ciudad Madero is an urban area with a high population density that has settled between the lagoon system of southern
Tamaulipas (Northeast of Mexico). In these places, wetlands and mangroves are habitat for the swamp crocodile, with
populations that have recovered due to the protection of the species. In recent years, more and more human-crocodile
interactions have been recorded around bodies of water. We capture the information in a database, to be georeferenced and
used in a geographic information system, in which we generate growing buffers from 100 to 500 meters of the lagoons and
channels. 86% of the interactions occurred within 200 m or less of a body of water, concentrating on flat areas of former
wetlands that became human settlements without paving in many of their streets and with a high population density. For
this reason, we consider that these may be the areas with the greatest risk of human-crocodile interaction, and that is where

prevention efforts and environmental education policies for the inhabitants of the municipality should be concentrated.
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Introduction

Ciudad Madero is a city-municipality that is part of
the metropolitan area of southern Tamaulipas (Northeast
of Mexico), developed from the port of Tampico. It has a
total territory of 48.4 Km? with more than 50% of non-
residential areas. 205,933 inhabitants reside there [1], so
it reaches an approximate density of 8,685 inhabitants per
square kilometer. Within the non-residential territory of
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Ciudad Madero there are 5.4 Km? of lagoons, as well as other
artificial and natural bodies of water, such as canals and other
tributaries. If these areas are included with non-inhabitable
flood zones, the surface increases to 9.5 Km? (Figure 1).
These wetlands, together with others in the metropolitan
area, are still the habitat of an iconic biodiversity that has
been maintained despite the impacts of urbanization and
industrialization in the area.
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Figure 1: The municipality of Ciudad Madero and its flood zones.

Within this biodiversity, they stand out for being an
icon of the metropolitan area: the otter (Lontra longicaudis),
which gives its name to the port of Tampico; the blue crab
(Callinectes sapidus), mascot of the local soccer team; the
swamp crocodile (Crocodylus moreletii), with an already
legendary individual known as “Juancho”; and more
recently the raccoon (Procyon lotor), which has given new
tourist “life” to the north pier of the Panuco River. The one
that represents the greatest risk to society is the swamp
crocodile, since, due to the high human density, interaction
with them is almost daily in the city. It has its northernmost
distribution in the state of Tamaulipas, where its hunting has
been prohibited since 1954 and in Mexico since 1970; that
is why the population of these lizards recovered after having
been almost decimated since colonial times [2], observing
that their populations remain stable according to the latest

national studies [3].

Crocodiles play a predominant role within the ecosystem
where they live, since it controls other animal populations
in their environment and facilitates the reuse of important
nutrientsin the environment [4]. They have a high commercial
interest for the use of their skin and its by-products such as
ossified dermal plates, fangs, nails, skulls that are used to
make handicrafts, as well as their meat and some organs that
are tasted as exotic dishes in various parts of the country and
the world [5]. For that reason, and because of their danger,
they were persecuted and hunted indiscriminately, for
which the species is listed by the official Mexican standard
as “Subject to special protection” [6], in appendix II of CITES
[7], as well as on the IUCN red list (Figure 2).

Figure 2: Distribution of Crocodylus moreletii in Mexico (IUCN, 2012; http://maps.iucnredlist.org/map.html?id=5663).
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Currently the inhabitants of the urban area know that
crocodiles are a tourist attraction linked to the restoration
of their urban habitats. People seek to get a photo of the
lizards, so human-crocodile interactions are becoming more
common and can be arisk for the residents of the municipality
and visitors [8]. This becomes critical in rainy seasons, since
the bodies of water overflow and the crocodiles leave their
habitat, creating a risk of attacking the inhabitants of the
residential area adjacent to rivers and lagoons, , looking for
places to sunbathe or new places to live. Therefore, in this
work we had the objective of studying the territory where
human-crocodile interactions were recorded outside their
habitat in the municipality of Ciudad Madero.

Method

To achieve the objective, we collected data on captures or
sightings of C. moreletii at the fire station and civil protection
substation north of Ciudad Madero. The fire department is
in charge of attending the interactions, but its information
is only recorded on paper. For this reason, the following

data was first entered into a spreadsheet: address (street,
number, neighborhood); date; capture time; capture or
sighting; general observations and other morphological data
of interest.

In total, we entered 351 records, of which we eliminated
those that lacked precise addresses, those that had a date
outside the study period (2011-2016), or those that the
record was prone to confusion. Each address of the 253 valid
ones was located in Google Maps, to georeference it and
establish it as a Google Earth position mark. We convert it
to ESRI shapefile format, and perform spatial analyzes in a
geographic information system.

To determine the distances of the C. moreletii records
from the tributaries and water bodies (lagoons, chanels),
we built buffers at a distance of 100, 200, 300, 400 and 500
m (Figure 3). Subsequently, we count the points in each
buffer, to obtain an interaction risk record, according to the
distances to the water bodies.

(right)

Figure 3: Distance map (in meters) of the water bodies of Cd. Madero, classified as flood zones: as Lagoons (left) and channels

Results and Discussion

We obtained a total of 253 records with the information
required for georeferencing. Of these, four were found in a
range greater than 500 m away from a body of water. Due
to its territorial distribution (Figure 4), it is observed that
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the largest number of registered specimens of C. moreletii
(86.2%) are found in the first 200 m surrounding a body of
water: 141 records in the 100 m buffer, 84 in the 200 m buffer,
and 14 records are located in the 100 and 200 m bulffers,
both for channels and lagoons. This could be classified as the
highest risk area for human-crocodile interactions.

Copyright© Cedillo Leal CN, et al.


https://medwinpublishers.com/IZAB/

International Journal of Zoology and Animal Biology

Figure 4: Sightings of individuals outside the bodies of water, in the study period (2011-2016).

The rest of the sightings are located from 300 to 500 m,
with the exception of four individuals recorded outside the
range. Of these, one is located almost 500 m from a flood
zone and 100 m from a drainage canal in the neighboring
municipality of Tampico. Another was recorded just over
100 m from a wetland of the international airport of that city.
The other two were located 1,400 and 1,500 meters from the
nearest body of water, so, as there is not enough information
on the maximum distance that this species travels on land
(in 2016, Bardo-Ndbrega, et al. [9] recorded a juvenile that
moved overland 469 m between two bodies of water), we
assume that the address recorded by the fire department is
most likely incorrect.

110 (43.5%) of the records are found in two or more
buffers, since they overlap due to the proximity of water
bodies and canals in the municipality. However, the records
were counted within the buffer closest to a body of water.
For example, if a record was found in buffers 200 and 400,
it was counted within 200m buffer. In addition, we consider
that the area of greatest uncertainty is where two buffers
with the same distance to a different body of water overlap
(7 records in the 100m buffer; 4 in 200m; 13 in 300m; 5 in
400m and 1 in 500m).

It is necessary to point out that the distances that this
species or other crocodilians travel on land outside their
habitat are not known with certainty, since the reports of
individuals of this species outside a body of water do not
specify the distances recorded [10]. Nor are they specified
in other studies of the distribution of their natural habitat
[8,9,11] or in populated areas [12,13], or related to human-
crocodile interaction [14,15].
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Studies on distances traveled by crocodilians only
mention animals that move through or between water bodies,
either translocated animals that return to their original site or
animals that move to other water bodies for various reasons
such as territoriality, search for new habitats, among others
[16-22]. For this reason, this work presents the first data on
land movement in urban areas by C. moreletii, which could
serve to determine the risk areas near water bodies and thus
carry out adequate contingency plans for each situation.

The areas with the highest concentration of records
are located to the east and south of the “El Chipuz”
lagoon system, which is the largest body of water in the
municipality. There are mangrove areas there, as it was once
part of the southernmost wetlands of Laguna de San Andrés
(currently separated by the industrial port of Altamira, at
the north of Ciudad Madero). The lagoons of the system are
interconnected with channels among themselves and with
the main lagoon. In this area there are human settlements
with a flat topography and where there are many unpaved or
poorly maintained streets, which are usually flooded in the
rainy season, since some were established in old wetlands.

These factors explain the higher concentration of records
in these areas, since crocodiles generally prefer to remain
hidden among the mangroves [23,24]. In addition, with the
loss and disturbances in their vital areas to carry out their
biological cycle (such as refuge areas, sunbathing areas,
nesting, among others), some individuals seek to migrate
to surrounding areas [25], residential areas in this case. On
the other hand, the houses and streets of these areas allow
a greater flow and stagnation of water in the rainy season,
which is when more records were kept, which coincides with
those observed outside its habitat by Carvajal, et al. [25].
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We consider that the areas with the highest concentration
of records are those with the highest risk of human-crocodile
interaction. For this reason, it is in these places where
the corresponding authorities should focus the efforts of
prevention policies, as well as planning the management
and conservation of the habitat and the species. In addition,
it is possible to generate environmental education programs
that help the population understand the importance of the
crocodile in its habitat, and allow them to have an adequate
interaction with these reptiles.

The foregoing in order to contribute to the development
of future risk prevention programs that ensure the
management and conservation of this species. As well as
implementing the existing human-Crocodilian contingency
care protocol, to adequately minimize incidents between
both species.
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