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Abstract.—A number of snakes and goannas persist in areas frequented by humans, such as the Elizabeth Macarthur
Agricultural Institute in New South Wales, Australia. This institute is used as both an office location and an agricultural
demonstration site, which inevitably results in snakes and goannas coming close to institute buildings, prompting con-
cerns for human safety. Reports of snakes and goannas within 100m of institute buildings were collected over a three-
year period; an analysis of those data identified a seasonal pattern of incursions by three species between September
and March. A short verbal survey revealed that more staff had encountered goannas than snakes. Most were cautious
to curious when snakes and goannas were reported, whereas only a minority admitted to being fearful when snakes

were reported.

uman interactions with wildlife are complex.

Interactions can be positive when wildlife is valued for
either aesthetical, cultural, economic, or functional reasons
(Orams 2002; Wilkinson et al. 2014; Mo and Waterhouse
2015a). Conversely, conflicts arise from social, cultural, eco-
nomic, political, or even environmental factors (Barker et
al. 2008; McClelland et al. 2011; White and Ward 2011).
Reptiles are among the least favored vertebrates (Ceriaco
2012; Abell 2013). Members of the general public tend to
be more accommodating toward coexistence with mammals,
birds, and fish than reptiles. For example, urban communi-
ties in Australia develop overwhelming attachments to local
populations of iconic species such as the Koala (Phascolarctos
cinereus; e.g., Ward and Close 2004; Lunney et al. 2010)
and Powerful Owl (Ninox strenua; e.g., McNabb et al. 2007;
Mo and Waterhouse 2015b). On the contrary, a common
response to reptiles is a desire to have them removed, with
licensed handlers able to generate some income from relocat-
ing them (Shine and Koenig 2001).

In Australia, a number of front-fanged venomous snakes
(family Elapidae) and goannas (family Varanidae) have per-
sisted in frequently-used areas (Butler et al. 2005; Shea 2010).
The Elizabeth Macarthur Agricultural Institute (EMAI), situ-
ated in Menangle, New South Wales, is an example of a well-
used facility vulnerable to incursions of snakes and goannas.
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Herein, I report on the seasonality and frequency of snake
and goanna incursions close to institute buildings, and the
results of a short verbal survey that gauged attitudes of insti-
tute staff regarding co-existence with snakes and goannas.

Methods
The EMAL is part of a 1,600-ha property approximately 70
km southwest of the Sydney central business district (Fig. 1).

Fig. 1. Layout of the Elizabeth Macarthur Agricultural Institute and its
location within the Sydney region.
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Owned by the New South Wales Department of Primary
Industries since 1990, the property has been used as both a
departmental office location and an agricultural demonstra-
tion site. The landscape is a mosaic of open woodland rem-
nants and livestock paddocks on gently undulating terrain
situated between the Nepean River and the Razor Back Range
(Starr et al. 2004; Mo 2017, 2018). Large permanent dams
have been established to provide water in addition to ephem-
eral floodplains. Vegetation restoration has been progressively
implemented to create conservation corridors throughout the
property. The institute buildings occupy 11 ha of the EMAI
property and are situated south of a large permanent dam.
The juxtapositioning of the institute buildings and agricultural
land had led to staff encounters with wildlife, which has raised
health and safety concerns. European Rabbit (Orycrolagus
cuniculus) warrens are common on the property, particularly
in the immediate vicinity of buildings (Fig. 2). These warrens
provide retreat sites for other species, including reptiles.

I collected data on snake and goanna sightings within
100 m of institute buildings at EMAI between February 2014
and February 2017, during the time when I had an office at
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Fig. 2. A Red-bellied Black Snake (Pseudechis porphyriacus) descending into

a rabbit warren.

the site. Sightings were primarily gathered by reports from
institute staff, either reported to reception or me directly.
Reporting wildlife sightings to the institute reception had

Table 1. Questions that formed the semi-structured survey on the attitudes of institute staff toward snakes and goannas.

Question Response range
Has the participant seen a snake on the institute grounds? O Yes
O No
How does the participant feel when they hear a snake has been sighted? O  Afraid
O Wary, but not afraid
[0 Curious, but not concerned
O Not curious or concerned

What is the participant’s ideal standing in relation to snakes on the institute grounds?

O

Never want to see them

O

Don’t mind seeing them

O Want to see them

Has the participant seen a goanna on the institute grounds? O Yes
O No
How does the participant feel when they hear a goanna has been sighted? O  Afraid
O Wary, but not afraid
[0 Curious, but not concerned
O Not curious or concerned

What is the participant’s ideal standing in relation to goannas on the institute grounds?

O

Never want to see them

O

Don’t mind seeing them

[0 Want to see them
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been a long-running practice intended for circulating precau-
tionary notifications to staff. These reported sightings tended
to be biased toward animals found directly outside institute
buildings and potentially hazardous species, such as snakes,
goannas, and swooping birds. Where possible, details on the
behavior of the snake or goanna were obtained, as well as the
duration it remained close to institute buildings. No sightings
were considered repeated observations of the same individual,
although that possibility is likely.

I conducted short verbal surveys to examine the percep-
tions of institute staff toward snakes and goannas at EMAL
These surveys comprised six questions (Table 1), ranging
from whether the respondent had personally seen either
snakes or goannas to how they felt about the presence of these
reptiles at the site. Participants ranged in residence from local
to the Macarthur region to visiting from the metropolitan
areas of the Sydney, Illawarra, and Shoalhaven regions.

Results
Reports of snakes and goannas near institute buildings
were strongly seasonal, mostly confined to the months of
September to March (Table 2). The highest encounter rates
were in the months of September, October, and November,
which is spring in the Southern Hemisphere. The Lace
Monitor (Varanus varius; Fig. 3) was the most frequently
reported species, and reports were usually of foraging indi-
viduals. Typical behaviors observed included scanning by
turning the head from side to side, tongue-flicking, and stop-
and-start or investigative movements. Actual predation was

Table 2. Monthly distribution of reports of three species near insti-
tute buildings. Percentages for each species are shown in parentheses.

Red-bellied Eastern Lace
Month Black Snake Brown Snake Monitor
January 1(2.1) 1(9.1) 8(9.2)
February 4 (8.5) 2(18.2) 14 (16.1)
March 13 (27.7) 1(9.1) 1(1.1)
April 1(2.1) 0 0
May 0 0 0
June 0 0 0
July 0 0 0
August 1(2.1) 0 0
September 12 (25.5) 3(27.3) 17 (19.5)
October 6(12.8) 2(18.2) 21 (24.1)
November 5(10.6) 109.1) 19 (21.8)
December 4 (8.5) 1(9.1) 7 (8.0)
Total 47 11 87
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Fig. 3. A Lace Monitor (Varanus varius) that had recently fed on a large
food item, which rendered it unable to move away quickly from the author.

observed on Noisy Miner (Manorina melanocephala) chicks
that had dropped from the nest on two occasions, as well
as two unsuccessful pursuits of rabbit kittens. Goannas also
entered rabbit warrens; however, whether they were retreat-
ing in response to disturbance or hunting was not clear. No
goannas were habituated to humans, with the most approach-
able individuals allowing humans to advance to only about
20 m before fleeing. One exception was a large goanna that
had recently gorged on a large food item. This animal was
subsequently unable to move swiftly or support itself on a
tree trunk.

The most frequently reported snake was the Red-
bellied Black Snake (Pseudechis porphyriacus; Fig. 4), which
was encountered most frequently in March and September
(Table 2). More than 80 percent of sightings were snakes
basking within 10 m of rabbit warrens, with three individu-
als retreating down warrens in response to disturbance. The

Fig. 4. A Red-bellied Black Snake (Pseudechis porphyriacus) reacting to

human traffic nearby.
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Fig. 5. An Eastern Brown Snake (Pseudonaja textilis) moving across a sheep
paddock.

only incident of a snake actually entering a building during
the study period was a juvenile Red-bellied Black Snake.
The remaining snake sightings were attributed to Eastern
Brown Snakes (Pseudonaja textilis; Fig. 5). Unlike the Red-
bellied Black Snake, this species was less likely to move away
when approached. One individual could be approached
to within 1 m by people who had not noticed it until they
were in close proximity. A third large elapid, the Mainland
Tiger Snake (Notechis scutatus) had been reported by staff in
the past but was not recorded during the study period. The
Red-naped Snake (Furina diadema) and Blackish Blindsnake
(Ramphotyphlops nigrescens) were encountered in surrounding
paddocks under surface debris moved by farm workers and
bush regenerators (M. Mo, unpubl. data). However, none of
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these observations were within 100 m of institute buildings
and hence not included in Table 2.

The survey results showed that more participants had
encountered goannas near institute buildings than snakes
(Table 3). The most common reaction to receiving reports
of snakes was to be wary of their presence. A minority of par-
ticipants admitted to being afraid, whereas just more than
a fifth reacted with curiosity. Approximately one quarter of
participants were largely unaffected by snake reports. Goanna
reports also elicited wariness in most participants; however,
no participants reported being afraid. The proportion of par-
ticipants who became curious in response to goanna reports
was the same as for snake reports. Fewer participants were
impartial to hearing of goannas than snakes. The majority of
participants were comfortable seeing goannas on the institute
grounds, in contrast to just more than half of participants
that preferred to not see any snakes. However, slightly more
participants actually wanted to see snakes on the institute
grounds than goannas.

Discussion

More survey participants had encountered goannas than
snakes, which correlated with goannas being recorded near
institute buildings more frequently than snakes during the
study period. This is probably a function of goannas being
more conspicuous than snakes, and their presence often being
heralded by mobbing birds, such as the Noisy Miner (e.g.,
Cunningham and Magrath 2017).

Despite being broadly feared, only a minority of reptil-
ian species can actually threaten human safety (Pough et al.
1998). In this study, more survey participants feared snakes
than goannas. Fears may arise from perceived or actual dan-

Table 3. Numbers of survey participants whose experience and opinions aligned with eight positions on snakes and goannas at the institute

site. Percentages of participants are shown in parentheses.

Position Snakes Goannas
Personal experiences
Have seen them on the institute grounds 34 (68) 47 (94)
Reactions to receiving reports
Afraid when hearing they have been sighted 3 (6) 0
Wary but not afraid when hearing they have been sighted 24 (48) 33 (66)
Curious, but not concerned when hearing they have been sighted 11 (22) 11 (22)
Neither curious nor concerned when hearing they have sighted 12 (24) 6(12)
Personal preferences
Prefer not to see them on the institute grounds 27 (54) 0
Don’t mind seeing them on the institute grounds 14 (28) 45 (90)
Want to see them on the institute grounds 9 (18) 5 (10)
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gers (Cariaco et al. 2012), animal phobias (Agras et al. 1969;
Ahs et al. 2009), or emotional and cultural issues (Knight
2008). Safety concerns regarding venomous snakes are partic-
ularly relevant at the study site since the Eastern Brown Snake
is a leading cause of snake bite fatality in Australia (White
2000). Nevertheless, this species comprised the minority of
snakes reported in this study, and the risks of human-snake
interaction were mitigated by implementing site management
practices, such as mowing grass and reducing debris, and by
encouraging personal safety precautions. This study showed
that the presence of snakes and goannas near institute build-
ings followed defined seasonal patterns. This serves as a ben-
efit for safety management by providing the opportunity for
staff to become more vigilant at certain times of year.

The capacity for reptile conservation on the property
relies on the willingness of staff to coexist with snakes and
goannas and for site management to mitigate risks to human
safety. The survey results indicated that although goanna
sightings elicited wariness in most staff, their presence at the
study site was unanimously accepted. On the other hand,
although only a minority of staff were actually afraid when
snakes were reported, slightly more than half of respondents
preferred not to encounter them. The survey, however, did
not clearly distinguish between preferring not to see snakes
from being unwilling to coexist with snakes. Consequently,
staff might prefer to not encounter snakes but still desire for
some snakes to occur within the broader property.
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