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Abstract: Roads are responsible for various negative impacts on terrestrial and aquatic biodiversity.
However, the negative effects of roads used by vehicles on aquatic biodiversity have been little explored.
In this study, based on reports obtained from digital media and technical reports, we provide an overview
of the pollution in Brazilian aquatic ecosystems caused by leakage from trucks. We found 73 truck leaks
that reached Brazilian waterbodies, polluting them with fuel, pesticides and other substances. Pollution
events caused the deaths of crustaceans, fish, and other vertebrates. According to the data obtained in
our search, fish were the most impacted group, with records of at least 20 tons killed from a single spill.
Measures must be adopted to prevent the entry of pollutants into waterbodies through truck leaks.

Keywords: Chemical products; fish deaths; fuel; oil spills; pesticide

INTRODUCTION

Roads are highly impactful for biodiversity in all
parts of the planet. Some notable consequences
are deforestation (Fearnside 1987, Laurance
& Arrea 2017), deaths of animals run over by
vehicles (Coelho et al. 2008, Kociolek et al. 2011,
Grilo et al. 2018, Carvalho-Roel et al. 2021) and
habitat fragmentation (Brejao et al. 2020). Roads
can impact aquatic ecosystems in various ways
(e.g., Brejao et al. 2020), although these impacts
are less documented than those in terrestrial
ecosystems. For example, roads can block fish

movements within and between waterbodies
(Makrakis et al. 2012, Stegmann et al. 2019). Roads
open the opportunity for numerous activities —
both legal and illegal — with negative impacts on
ecosystems, especially aquatic ones (Laurance et
al. 2009, Azevedo-Santos etal. 2021). This situation
is likely to worsen in the coming decades, since
there is a trend towards the construction of new
roads (or reactivation of abandoned ones) in some
of the world’s most biodiverse areas (e.g., the
Brazilian Amazon; see Ferrante et al. 2020).
Leakage of pollutants from trucks into
aquatic environments occurs for reasons such



484 | Brazil s aquatic biodiversity affected by truck leaks

as collisions, mechanical problems, and lack of
vehicle maintenance. In Brazil, and in the world
in general, little is known about how leaks from
trucks affect aquatic biodiversity (e.g., Masnik
et al. 1976, McCleneghan et al. 2002, Etkin
2011). For Brazil, we only know of one scientific
article that reports on leakage and the pollution
of waterbodies, documenting a massive die-
off of freshwater organisms (Azevedo-Santos
et al. 2018). Because cargo in Brazil is mainly
transported by trucks (de Paula Junior & Lopes
2020), which frequently carry large quantities of
toxic substances (e.g., fuels) and travel along roads
that cross on or are near to watercourses (see

Figure 1), we expect that leaks from these vehicles
in the country will be greater than currently
documented in scientific literature.

When there is an assessment of a truckleak in a
waterbody, the dataare usuallynot made available
— with the exception of a very few technical
reports (CETESB 2020). This makes information
from the internet an important source of data.
Digital media and technical reports can help us
understand a variety of problems in biodiversity
conservation (El Bizri et al. 2015, Ryan 2018, Ferraz
et al. 2019, Azevedo-Santos et al. 2021, Magalhaes
et al. 2021). Based on information from these
sources, we provide a comprehensive overview
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Figure 1. Federalroads (inred) crossing major rivers (in blue) in Brazil. We prepared the image in Qquantum
GIS software (QGIS Development Team 2018) using shapefiles of federal roads (from ONTL 2020) and main

rivers (sensu ANA 2018).
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of how truck leaks impact Brazilian aquatic
environments with an emphasis on biodiversity.

MATERIAL AND METHODS

The search for digital media and technical reports
was carried out between September 2020 and
February 2021 wusing Google®™® (https://www.
google.com.br/) and considered events in any
year. For this search we used the combination of
the term “vazamento de caminhdao” (truck leak)
with the following words: “rio” (river), “cérrego/
ribeirdo/riacho” (stream), “praia” (beach), “lago”
(lake), “mangue” (mangrove), “estudrio” (estuary),
“poluicdo” (pollution), “6leo” (oil), “rio Amazonas”
(Amazon River), “mar” (sea), “morte de peixes’
(fish death), “morte de camardo” (shrimp death),
“oceano Atldntico” (Atlantic Ocean), “morte de
animal” (animal death) and “IAP” (the Brazilian
acronym for Parand Environmental Institute). We
also searched documents in the Environmental
Company of Sao Paulo State (CETESB), looking
for data on fish mortality in the Inland Waters
section (CETESB 2020). The keyword “IAP” and
the company CETESB were included in our search
because we only recorded reports mentioning
these entities and decided to do a detailed search
on these institutions. We made sure that the
information provided in CETESB (2020) was not the
same as that already registered in the search using
digital media.

From each record we extracted (when available)
information regarding the aquatic environment
affected (e.g., lake, river, stream) and the name of
the pollutant (the chemical agent, e.g,, hydrochloric
acid). For the compounds retrieved in the search,
we extracted (when available) the quantity leaked
(liters or kg) from a truck. We also compiled
information regarding the municipality (county)
where the truck leak occurred, the state, and the
hydrographic region (this last being based on
ANA 2020). Lastly, we extracted from the records
information regarding the impacts on biodiversity
and the quantity of dead organisms (when
available), as well as the year of the truck leak.

RESULTS

We found 73 events of truck leaks across Brazilian
regions, based on 65 incidents reported in digital
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news media and eight in technical reports.
Fuel is among the most-frequently reported
leaked substances, but other pollutants, such as
pesticides, acids, and organic substances, were
also reported (Table 1). Pollutants recorded here
leaked in quantities that ranged from 9 to >35,000
liters, and from 13,000 to 37,000 kg (Table 1). Truck
leaks resulted in the pollution of such aquatic
environments as reservoirs, groundwater, lakes,
streams, and rivers, as well as marine ecosystems,
includingpollution carried tothe ocean by streams
andrivers. Watercourses in several Brazilian states
received pollutants from truck leaks (Table 1).

Of the 73 truck leak events, only 23 reported
animal deaths, including crustaceans, fish and
other vertebrates (Table 1). Of the taxonomic
groups reported, fish death was the most notable,
mentioned in all 23 truck-leak events (Table 1).
Only four of these reports indicated the magnitude
of the impact on biodiversity and ecosystem
services.

DISCUSSION

Our study is the broadest ever carried out on truck
leaks and their impacts on aquatic biodiversity
in Brazil. We found 73 truck-leak events causing
negative impacts on marine and freshwater
environments, with several cases of animal
kill. However, our results are almost certainly
underestimated because some vehicle accidents
have undoubtedly not been covered by digital
media, and the technical reports were limited to
Sao Paulo State.

Fuel was the most frequent pollutant leaked
from trucks, and the release of this substance
caused the death of animals in aquatic ecosystems
(Table 1). Therefore, although many of the reports
we consulted did not provide information
concerning the negative impacts of fuel leaked
from trucks on aquatic biodiversity;, it is likely that
these impacts occurred.

Brazilian streams generally hold high
biodiversity (Castro & Polaz 2020, Castro et al.
2020, Firmiano et al. 2021, Manoel & Uieda 2021),
and in numerous cases the streams harbor
threatened species (e.g., Bueno & Shimizu 2008;
Trevisan & Santos 2014). Truck leaks in these small
watercourses, therefore, may disrupt biodiversity
beyond fishes.
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Fish was the taxonomic group with the greatest
number of records of death due to truck leaks. In
general, individuals of this group are relatively
large organisms (as compared, for instance, with
aquatic insect larvae), and they are easy to detect
when dead. We also believe that, in contrast to
other taxonomic groups such as aquatic insects,
the fact that fish are commonly used directly by
humans for food or as pets may increase the focus
that this group receives when news or technical
reports are written.

Some events found here were extremely
harmful, asin the case of pesticide released into the
Paraiba do Sul River basin, killing >20,000 tons of
fishin theregion (Table 1). Numerous species in this
watershed are threatened with extinction (ICMBio
2018), and this single event may have affected them.
For example, a report (Key reference 11 in Table 1)
mentioned an impacted fish, the “cascudo preto,”
presumably Pogonopoma parahybae (Steindachner,
1877) —aspecies listed as “endangered” (EN) in the
Brazilian Red List (Akama et al. 2018). This case in
the Paraiba do Sul River shows that the country’s
authorities need to rethink the free transit of trucks
with dangerous cargoes close to large rivers or
freshwater areas with threatened species.

The records found here draw attention to a
number of concerns. For example, practically all
federal roads cross major rivers in Brazil (Figure
1). The situation is even more complex if we
consider the countless streams that are crossed by
federal, state or municipal roads. As shown here,
traffic accidents and the consequent leakage of
pollutants can result in large losses of biodiversity
in aquatic environments. Biodiversity in marine
protected areas may also be affected by truck leaks
in continental areas (e.g., coastal rivers) due to the
connectivity of fluvial ecosystems with the ocean
[see Azevedo-Santos et al. (2019) on the propagation
of negative impacts]. This is reinforced by the fact
that half of the pollution events at sea reported
here occurred through truck leaks into continental
waterbodies (Table 1).

The leakage of pollutants from trucks suggests
that current plans for new infrastructure should
be reviewed, especially in areas with high aquatic
biodiversity. For example, Brazil has extensive
plans for road construction in the Amazon
(Ferrante et al. 2020), which is the world’s richest
region in aquatic organisms (Azevedo-Santos et al.
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2016). The record of truck leaks and fish deaths in
an Amazon tributary (Table 1) suggests that new
roads will put aquatic biodiversity at risk (Fearnside
et al. 2021), along with terrestrial ecosystems and
traditional communities (Ferrante & Fearnside
2020, Ferrante et al. 2020). For example, the route of
the controversial highway BR-319 (Manaus-Porto
Velho) in the Amazon region, which is planned for
reconstruction to allow truck traffic, intersects 242
watercourses (Stegmann et al. 2019).

In Brazil, transport of cargo (e.g, fuel) is largely
handled by trucks. This became notorious during
the recent truckers’ strike, which left various parts
of the country without basic supplies (de Paula
Junior & Lopes 2020). Considering the intense
movement of cargo, especially highly hazardous
cargo (e.g, fuel and pesticides), measures must
be adopted to prevent the entry of pollutants into
waterbodies through truck leaks.
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