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Abstract.—Understanding how organisms use their environment is essential for management and conservation, 
but little remains known about many species.  We studied the natural history, including habitat use, home range, 
movement patterns, and reproduction, of a population of the large pit viper Bothrops jararacussu for 8 y in a private 
reserve in coastal Atlantic Forest.  This viper species uses dense forest more often than forest edges and open areas.  
Adults remain on the ground most of the time, whereas juveniles sometimes use bromeliads and other vegetation 
types.  Individual home ranges are relatively small and females move less frequently than males, often remaining in 
the same location for long periods.  When females do move, however, they travel long distances.  Temperature was 
negatively related to movement distance, but we found no relationship between humidity and movement patterns 
of the snake.  Pregnant females shared a maternity area throughout the monitoring period and gave birth in late 
March.  Our study provides relevant information to the understanding of the natural history of a large and difficult 
to study pit viper, filling knowledge gaps.
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iNtroductioN

Understanding how organisms use habitat is crucial 
to management and conservation efforts (Van Moorter 
et al. 2016).  Home range and movement studies are 
needed for a better understanding of the ecological role 
of a given animal species (Gregory et al. 1987).  Natural 
history-oriented studies can provide essential data 
on home ranges and movement, but such information 
is often lacking, hindering the advancement of our 
knowledge about biodiversity (Greene 1993; Van der 
Niet 2020).  Movement pattern studies have recently 
increased because of advances in tracking technology 
and analysis methods (Kays et al. 2015; Shonfield et al. 
2019; Smaniotto et al. 2020).  Still, movement pattern 
and habitat-use studies of Neotropical snakes are scarce 
(e.g., Greene and Santana 1983; Oliveira and Martins 
2001; Tozetti and Martins 2008; Rocha et al. 2014).

The large pit viper Bothrops jararacussu, popularly 
known in English as Jararacussu, is an Atlantic Forest 
species, found in dense ombrophilous, submontane, and 
deciduous forests from southern Bahia to northwestern 
Rio Grande do Sul in Brazil, adjacent Paraguay, 
southeastern Bolivia, and Argentina (Olson et al. 2001; 
Campbell and Lamar 2004; Nogueira et al. 2019).   

Bothrops jararacussu is the largest species in the genus, 
reaching a length of up to 2.2 m (Milani et al. 1997), and 
its defensive strike can introduce a large amount of venom 
(Do Amaral 1924).  Its cryptic coloration with sexual 
dichromatism and ontogenetic variation (Marques and 
Sazima 2004) hinders detection in the diverse habitats 
where it dwells, such as stream banks, forest interior and 
edges, and open areas (Hartmann et al. 2003; Hartmann 
et al. 2009).  It is a prolific viviparous species, with litter 
size between 13 and 73 neonates (Marques and Sazima 
2004).  In captivity, births occur between February and 
April, with a peak in March (Marques and Sazima 2004).  
Bothrops jararacussu displays an ontogenetic diet shift, 
as juveniles prey mostly on frogs, often with the use 
of caudal luring to attract prey, whereas adults prey on 
small mammals, frogs, lizards, and, occasionally, other 
snakes (Martins et al. 2002; Marques and Sazima 2004; 
Sazima 2006).

Bothrops jararacussu is ranked as Least Concern 
in the Brazilian Red List (Instituto Chico Mendes 
de Conservação da Biodiversidade 2018) and the 
International Union for Conservation of Nature and 
Natural Resources (IUCN) Red List of Threatened 
species (Scott et al. 2019), but information about 
population size, distribution, and biological traits are 
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lacking (Scott et al. 2019), making natural history 
studies key to promote effective conservation (Michaels 
et al. 2014).  Most studies about B. jararacussu do not 
focus on natural history, which results in a knowledge 
gap about this species (Greene 1993; Sasa et al. 2009).  
This scarcity may be partly explained by the difficulty 
in obtaining in situ data, as the snake occurs in low 
densities in habitats not readily accessed by researchers, 
has a cryptic color pattern making it difficult to detect, 
and is mostly nocturnal (Sasa et al. 2009).  Herein we 
present natural history data on B. jararacussu recorded 
over 8 y in a private reserve in coastal Atlantic Forest.  
This long-term study allowed us to investigate several 
features of the natural history of this viper, such as 
habitat use, home range, differences in movement 
patterns between males and females, movement patterns 
in relation to abiotic factors (humidity and temperature), 
and reproductive activity of three gravid females. 

Materials aNd MetHods

Study area.—We carried out the study in the Projeto 
Dacnis private reserve in Ubatuba municipality, São Paulo 
state, southeast Brazil (23.462947°S, 45.132943°W; 15–
500 m elevation).  The reserve is located in the Atlantic 
Forest biome and has diverse microenvironments 
in its 1.36 km2 area.  It contains mainly secondary 
submontane forest and has continuous tree canopy cover 
with little ground-level sunlight incidence and a dense 
understory rich in lianas and bushes.  The reserve also 
has several areas of rocky streams, surrounded by well-
developed moss and primary forest.  In some places, 
vegetation succession allows more sunlight incidence.  
These latter places have dense, low vegetation (1.5 m) 
that contains marshy areas composed of toucan beak 
(Heliconia spp.; Heliconiaceae) and White Ginger Lily 
(Hedychium coronarium; Zingiberaceae).  There are 
also areas of abandoned banana (Musa × paradisiaca; 
Musaceae) plantations with abundant sunlight. 

The climate in Ubatuba is classified as tropical without 
a dry season (Af), with an average yearly temperature of 
22.5° C and 2,552 mm of rainfall (Alvares et al. 2013).  
In terms of hydric availability, however, the climate of 
Ubatuba more closely resembles a humid subtropical 
climate (Cfa) without marked seasonality (Rolim et 
al. 2007).  We obtained daily meteorological data from 
the station of the Clarimundo de Jesus base at Instituto 
Oceanográfico da Universidade de São Paulo (IO-USP), 
located 4.25 km from the Projeto Dacnis private reserve.

Data collection.—We monitored the area for 8 y with 
five 3-h field trips per week (three mornings and two 
nights), each by the same researchers all years.  Our 
sampling effort was 216 person-hours per year for a total 
sampling effort of 2,080 person-hours.  We recorded all 

fortuitous encounters with B. jararacussu individuals 
from 2012 to 2020.  In 2017, we began monitoring 17 
individuals (nine males and eight females: ID #01–17), 
which were identified with implanted microchips (1.4 
× 8.0 mm; model GLOBAL-IDENT XS 1.4; Anilhas 
Capri, São Paulo, São Paulo, Brazil) using a microchip 
reader (model RFID PT160; Anilhas Capri, São Paulo, 
São Paulo, Brazil).  After marking, we determined the 
sex of each individual and measured its body mass with 
a digital scale (LEFA; model MH-500, precision of 0.1 
g; China) and tail (TaL) and total length (TL) using 
a measuring tape.  We visited daily the area of each 
monitored individual.  To obtain the total encounters 
recorded during monitoring, we counted all chance 
encounters plus the first record of each monitored 
individual to avoid any counting bias.

Whenever we observed a B. jararacussu individual, 
we recorded the habitat (forest interior, forest edge, open 
area) and microhabitat.  We classified microhabitats 
as ground when the snakes were found on leaf litter, 
between roots, or on tree bases; shrub when they were 
on fern clumps, shrubs, or bushy vegetation; water for 
records in puddles or streams; and rocks for snakes on 
or in between rocks.  When the snakes were hidden in 
burrows, holes, leaf litter, or under fallen tree trunks, we 
classified the microhabitat as hidden.  We present these 
results using percentages to quantify habitat use both by 
monitored individuals and those we found by chance. 

We monitored the movements of snakes with thread 
bobbins (n = 17), in addition to radio telemetry (Tozetti 
and Martins 2007) on individuals ID #13–16 (n = 4), for 
a short period of time (two weeks to three months).  We 
put bobbins only on adult individuals large enough that 
the bobbin would not hinder their movements (> 250 
g).  The bobbins had approximately 170 m of thread and 
weighed about 6 g.  They were wrapped in polyvinyl 
chloride food wrap (Wyda embalagens, Sorocaba, São 
Paulo, Brazil) and stuck to the bodies of snakes with 
adhesive tape (Fig. 1).  The bobbin, wrap, and adhesive 
tape kit weighed 12–15 g.  We used a transparent plastic 
tube to hold the snakes and wrapped the tape around the 
posterior third of their bodies.  The snakes were then 
released at the site where they were found.  The bobbin 
unrolled from the inside out, leaving a path of thread as 
the snake moved (Fig. 1), and was replaced in situ when 
needed.

We attached UHF transmitters (3.5 ×1.5 cm; AXA-
BIXO, São Paulo, São Paulo, Brazil) to the snakes with 
adhesive tape (Tozetti and Martins 2007; Fig. 1).  We 
located individuals with the help of a directional antenna 
connected to a radio telemetry receiver (433.92 MHz; 
AXA-BIXO, São Paulo, São Paulo, Brazil).  Because of 
the dense vegetation, numerous rocks, and subterranean 
galleries in the study area that interfered with and 
weakened the radio signal (Újvari and Korsós 2000), 
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radio telemetry did not work well.  We therefore used 
the bobbin method to supplement radio telemetry.

Between January and March 2020, we monitored 
three gravid females in an area we called maternity, 
a clearing in the native vegetation covered with the 
banana plant.  Their mass was measured on the first 
encounter, but we did not weigh them again during 
pregnancy to avoid stress to the snakes.  After birth, we 
took all neonates and post partum females to the Projeto 
Dacnis headquarters for morphometric processing.  To 
standardize measurements, we photographed each 
neonate (model 80D; Canon U.S.A., Melville, New 
York, USA) at an angle of 90° with a precision scale 
(0.1 mm) beside it in the field of view of the image.  We 
used ImageJ software (Abramoff et al. 2004) with the 
precision rule as reference to measure total length (TL).  
We weighed every neonate with the same digital scale 
that we used for adults.  After processing, we released 
all individuals at the point of capture.

Movements and home range.—We estimated B. 
jararacussu movements by measuring the bobbin 
thread, as we presumed that this was the distance 
traveled by individuals fitted with bobbins.  We 
recorded geographical coordinates (model eTrex 22; 
Garmin International, Inc., Olathe, Kansas, USA) at 
each encounter site.  These methods allowed us to use 
the encounter coordinates to estimate the home range 

of each individual using the Minimum Convex Polygon 
method (100% MCP).  We calculated these metrics 
in R version 3.5.3 (R Core Team 2020), using the 
adehabitatHR package (Calenge 2006).  We chose MCP 
because it is a common method to estimate home ranges 
with a low number of points per individual and because 
it represents the total area potentially used by the animal 
(Averill-Murray et al. 2020).  We did not estimate home 
ranges for individuals observed fewer than five times 
(individuals 11, 13, and 14).  We calculated the average 
distance traveled by dividing the total distance traveled 
by the number of recapture locations of each individual.  
We present the mean and standard deviation of the total 
displacement separately for males and females.

Statistical analyses.—We explored and analyzed 
data with R (R Core Team 2020) using the packages 
lmtest (Hothorn et al. 2015), pscl (Wenger and Freeman 
2008), and ggplot2 (Wickham 2016).  To test the 
relationship between the abiotic variables (temperature 
and humidity) and the movement distance of the 
monitored snakes, we used a Zero-inflated Generalized 
Linear Mixed Model, which includes a random effect 
for the individual snake.  We rounded the data to the 
nearest meter.  This model includes true zeros (Zuur et 
al. 2009), meaning that when the individuals did not 
move, it was a true value (Raffel et al. 2010, 2013).  
We created two models of inflated zeros to test the fit 

figure 1.  Jararacussu (Bothrops jararacussu) individuals monitored at the Projeto Dacnis private reserve in Ubatuba municipality, São 
Paulo state, Brazil.  (A) male ID12 with attached thread bobbin; (B) the same male with attached radio telemetry device; (C) female ID16 
with attached thread bobbin basks in dappled sunlight during the first hours of the morning; (D) the same female gave birth to 46 offspring 
at the end of March.  (Photographs A–C by Rafael Menegucci and photograph D by Rafael Mitsuo).
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adjustment: Zero-Inflated Poisson Regression (ZIP) and 
Zero-Inflated Negative Binomial Regression (ZINB).  
When we analyzed variance, we found that our count 
data displayed overdispersion, and ZINB was a better 
fit to the data (Zuur et al. 2009).  Furthermore, we 
submitted the models to a Likelihood-ratio Test that 
confirmed ZINB as the model that provided a better fit 
to our data (Akaike Information Criterion [AIC] 1974.5 
vs. AIC 8512.4).  Because our data were not normally 
distributed, we described displacement for both sexes 
as median and interquartile interval.  To test whether a 
difference between the movement patterns of males and 
females existed, we used a non-parametric Wilcox Test 
(α = 0.05).  

results

During our 8-y B. jararacussu study, we documented 
66 encounters with 30 males, 23 females, and 13 
juveniles of undetermined sex.  Adults and juveniles 
differ in coloration, especially females through ontogeny 
(Fig. 2).  The thread bobbin method allowed precise 
indication of the traveled route, use of the substrate, 
and did not interfere with the activities of the snake: 
we observed snakes with stomach bulges several times, 
indicating that feeding was unhindered by the thread 
bobbin.

We recorded the most monitored snakes in dense 
woods (90.4%), followed by forest edges (7.3%) and 
open areas (2.3%).  Bothrops jararacussu used mainly 
ground microhabitat (67.1%), then shrub (23.5%).  
We found it less often on rocks (6.2%) and in water 
(3.2%). Most individuals were found exposed (67.7%), 
rather than hidden (32.3%).  Adults relied mostly on 
the ground for movement and rest.  We recorded two 
juveniles coiled on vegetation about 1 m above ground.  
Encounters with females were more frequent than with 
males in all types of habitats and microhabitats (Table 
1).  Bothrops jararacussu found during the day were 
mostly motionless, coiled close to fallen trunks or 
hidden in burrows or amid rock formations.  In a few 
instances, we found individuals active during the day, 
moving on the substrate a few meters from where they 
were located the previous day.

We obtained similar results from incidental 
observations of snakes without thread bobbins or radio 
transmitters.  In 49 encounters, 79.6% were in dense 
woods, followed by 16.3% along forest edges, and 4.1% 
in open areas.  Most snakes were seen using the ground 
(81.6%), followed by shrubs (8.2%) and water (6.1%), 
all of them occupying strata from 0 to 112 cm above 
ground.  Twice we recorded juveniles using bromeliads.

In our observations of both monitored individuals and 
chance encounters, there was usually a stream nearby (≤ 

figure 2.  Adult and juvenile Jararacussu (Bothrops jararacussu) may display different colors, especially females throughout ontogeny.  
(A) adult female ID17 144 cm total length (TL) moves among leaf litter on the forest floor; (B) adult male 114 cm TL alert on forest floor; 
(C) juvenile female about 30 cm TL in ambushing posture among leaf litter at a stream bank; (D) juvenile male about 50 cm TL basks at 
a stream bank.  Individuals B–D were not monitored.  Individuals C–D were recorded in the general area of our observations (Ubatuba 
municipality) but are not part of the present study.  (Photograph A by Rafael Menegucci and photographs B–D by Ivan Sazima).
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10 m).  One snake remained at a stream margin with the 
caudal portion of its body submerged (ID #4) for three 
consecutive days.  On another occasion, we observed an 
individual (ID #6) diurnally active beside a creek for two 
consecutive days.  During our study, only one monitored 
individual used an open area, and it did so for seven 
consecutive days.  The area was composed of dense 
Heliconia spp. stands, which considerably reduced solar 
incidence on the ground.  We also observed monitored 
individuals moving along streams.  On the first occasion, 
we saw the thread passing under a trunk that had fallen 
into the water (ID #1).  The stream was about 50 cm 
deep and 180 cm wide.  In the second observation, at 
the same stream, the line was in water for 20 m and then 
turned towards the forest (ID #10).

In September 2017, we recorded three interactions 
between males and females.  In two of these, we observed 
the bobbin threads of males and females along the same 
route for three consecutive days.  One interaction had 
direct contact: a female (ID #4) was coiled practically 
on top of a male (ID #5).

Estimated 100% MCP home range areas for B. 
jararacussu varied from 0.10 to 0.46 ha (Fig. 3).  Mean 

home range area of females was 0.24 ± 0.221 (standard 
deviation) ha and they travelled a total mean distance of 
410.7 ± 73.92 m.  The mean home range area of males 
was 0.22 ± 0.241 ha and they travelled shorter distances 
(234.4 ± 168.23 m) than females (Appendix 1).  Males 
had significantly greater displacements (median = 7 m; 
interquartile interval = 0–10.5 m) than females (median 
= 0 m; interquartile interval = 0–3.0 m; W =17,330, n 
= 430, P = 0.001).  Temperature was negatively related 
to the movement of monitored snakes (Z = ˗2.897, df = 
7, P = 0.003); however, humidity was not related to B. 
jararacussu activity patterns (Z = ˗1.414, df = 7, P = 
0.157; Fig. 4).

In January 2020, we found three gravid females 
(ID #15–17) in the same area using forest edges and 
a clearing in an abandoned banana plantation.  They 
remained in the same area during their gestation and 
were found resting, curled up, in the same place for up 
to five consecutive days.  The females were frequently 
seen basking during the first hours of the morning (Fig. 
1).  Monitoring of gravid females varied from 56 to 70 
d.  The females gave birth at the end of March to 43–55 
offspring (Fig. 1).  The neonates had a mean mass of 

ID

Habitat Microhabitat

HiddenDense woods Forest edge Open area Ground Water Bush Rocks

1 34 0 0 22 0 12 0 9

2 18 0 0 3 0 7 8 8

3 2 3 0 5 0 0 0 2

4 9 0 0 4 5 0 0 4

5 5 0 0 4 1 0 0 4

6 43 0 0 40 3 0 0 30

7 14 1 0 11 0 4 0 3

8 24 0 1 20 0 5 0 8

9 14 0 0 14 0 0 0 11

10 1 28 9 18 5 15 0 0

11 3 0 0 1 0 2 0 0

12 35 0 0 26 0 5 4 13

13 4 0 0 4 0 0 0 4

14 3 0 0 0 0 0 3 3

15 63* 0 0 57 0 6 0 15

16 69* 0 0 25 0 32 12 27

17 56* 0 0 41 0 15 0 1

Used (%) 90.4 7.3 2.3 67.1 3.2 23.5 6.2 32.3

Male 37.3 12.5 10 38.6 28.6 22.3 44.4 50.7

Female 62.7 87.5 90 61.4 71.4 77.7 55.6 49.3

table 1.  Type of habitat and microhabitat used by Jararacussu (Bothrops jararacussu) monitored with thread bobbins and/or radio 
telemetry at the Projeto Dacnis private reserve, Ubatuba municipality, São Paulo state, Brazil (April 2017–March 2020).  Values are the 
number of locations per individual.  An asterisk (*) indicates gravid females for which locations were in a clearing of banana plants (Musa 
× paradisiaca hybrid) inside the forest.
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9.9 ± 1.67 g; SVL = 219.4 ± 12.05 mm; TaL = 36.9 ± 
4.03 mm; and TL = 256.1 ± 13.81 mm (Table 2).  The 
largest female had the fewest, but largest and heaviest, 
offspring (Table 2).  Females 15 and 17 gave birth to 
undeveloped neonates (n = 2 and 3, respectively).  After 
parturition, females lost approximately 48.9% of their 
body mass compared to their initial mass.

discussioN

We observed B. jararacussu mostly in densely 
forested habitats with high canopy cover and low to 

moderate incidence of sunlight, which agrees with 
Rocha et al. (2014).  These habitats have a great 
variety of microhabitats and structures that favor prey 
availability (Vanzolini 1948; Valdujo et al. 2002).  
Bothrops jararacussu uses ambush as its main foraging 
strategy (Hartmann et al. 2003), and viperids that use 
this strategy commonly select ambush sites within fallen 
tree trunks, which were plentiful in forested habitats at 
our study site (Reinert et al. 1984; Theodoratus and 
Chiszar 2000; Brito 2003).  Bothrops jararacussu 
individuals, however, were also found at forest edges 
and even in open areas (Hartmann et al. 2009; this 

figure 3.  Home range area of 14 Jararacussu (Bothrops jararacussu) individuals monitored at the Projeto Dacnis private reserve in 
Ubatuba municipality, São Paulo state, Brazil, 2017–2020. 

ID 
Mass before 

parturition (g)
Mass after 

parturition (g)
Litter 
size Mass (g) SVL (mm) TL (mm) TTL (mm)

15 1800 940 55 9.5 ± 0.49
(8.4–10.6)

212.8 ± 5.56
(199–225)

34.9 ± 3.31
(29–42)

247.6 ± 5.49
(238–259)

16 1500 780 46 8.5 ± 0.76
(6.4–10)

213.7 ± 9.44
(192–229)

36.4 ± 3.32
(30–43)

249.8 ± 9.05
(224–266)

17 2000 980 43 12.0 ± 0.61
(10.7–13.1)

233.7 ± 7.51
(216–250)

39.9 ± 3.81
(32–46)

273.7 ± 7.95
(249–289)

table 2.  Gravid Jararacussu (Bothrops jararacussu) females (ID = identification number) and their mass (g), litter size, neonate mass 
(g), and neonate snout-vent length (SVL), tail length (TL), and total length (TTL).  These females were monitored with thread bobbins at 
the Projeto Dacnis private reserve, in Ubatuba municipality, São Paulo state, Brazil, 2017–2020.  Values correspond to mean ± standard 
deviation (range).  Undeveloped neonates were not included in the litter size.
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study).  The advantages and disadvantages in the use of 
these habitats are not yet completely understood (Rocha 
et al. 2014).

Our results indicate that B. jararacussu females 
move less frequently than males and may remain in 
the same place for long periods, similar to the habits 
of the pit viper Jararaca (Bothrops jararaca) from 
southeast Brazil (Sazima 1988, 1992).  Still, when they 
do move, B. jararacussu females travel longer distances 
compared to males.  Several Neotropical viperids have 
small home ranges (< 0.05 ha) and may remain in the 
same area for months (e.g., Nogueira et al. 2003; Tozetti 
et al. 2009).  This pattern is commonly associated with 
high food availability (Fujisaki et al. 2014; Walters et 
al. 2016; Smaniotto et al. 2020).  Individual home range 
areas vary, however, during the reproductive season, 
when males roam more in search of females (Viitanen 
1967; Moser et al. 1984; Brito 2003).

There was a negative relationship between 
temperature and movement of B. jararacussu, where 
they move less as the temperature increases.  Humidity 
does not seem to affect their movement.  In a forest 
environment, temperature varies between shaded and 
sunny areas (Barros et al. 2020), and reptiles adopt 
behavioral strategies to optimize thermoregulation 
(Cowles and Bogert 1944; Huey 1974; Barros et al. 
2020).  Bothrops jararacussu may adopt behavioral 
strategies for thermoregulation on colder days, which 
would explain the movement pattern we found.  Still, 
reptile movements cannot be attributed to one specific 
abiotic condition alone (Price-Rees et al. 2014): snake 
movements are strongly influenced by various abiotic 
and biotic factors such as food availability, shelter, 
reproductive behaviors, temperature, and rainfall 
(Madsen and Shine 1996; Duvall and Schuett 1997; 
Bernarde and Abe 2006).

The small home range of the three monitored gravid 
females, in comparison to males and non-gravid females, 
may be explained by the reduction of their motor 
performance (Bauwens and Thoen 1981; Garland and 
Else 1987).  Gravid females may share the same area, 
here called the maternity area, when it has advantageous 
environmental features for the development of offspring 
(higher solar incidence and shelter availability), as 
recorded for other vipers (Greene et al. 2002).  The 
advantage for gravid females using such habitats is 
probably related to their need to thermoregulate for the 
developing brood (Sazima 1988, 1992; Rivas 2015; De 
La Quintana et al. 2017).  Silva et al. (2020) suggested 
that larger B. jararacussu females tend to have larger 
broods than smaller females, but we did not find this.  
The largest of our monitored females had the smallest 
brood (n = 43), but the average mass of the neonates 
was highest.

In summary, we found that B. jararacussu use dense 
forests more frequently than forest edges and open 
areas.  Adults and juveniles remain on the ground 
most of the time, although some juveniles may also 
use vegetation.  Individual home ranges are relatively 
small for such a large snake (e.g., Secor 1994; Sasa et 
al. 2009; Smaniotto et al. 2020).  Females move less 
frequently than males and may remain in the same 
place for long periods, but travel long distances when 
they move.  Air temperature plays an important role in 
movements of this snake.  Gravid females in our study 
shared a maternity area during the entire observation 
period and gave birth at the end of March.  Our research 
adds valuable information to the understanding of the 
natural history of a large and difficult to study pit 
viper, filling knowledge gaps and providing useful 
information for the management and conservation of 
this stately snake.

figure 4.  Zero-inflated Generalized Linear Model of the movement patterns of Jararacussu (Bothrops jararacussu) females (pink 
points) and males (blue points) monitored at the Projeto Dacnis private reserve, Ubatuba municipality, São Paulo state, Brazil, 2017–2020. 
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