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Background 
Wildlife is subject to all manner of anthropogenic 
hazards, even in wilderness areas where persistent 
chemicals and feral species can intrude, and where 
people visit, bringing, at the minimum, risks of disease, 
behavioural disruption, physical and chemical pollution, 
and accidents such as collisions. In less remote places 
such hazards seem greater and typically include 
interactions with pets, more people, infrastructure and 
chemicals, including pesticides. The latter is a reason
ably well-recorded hazard to wildlife, but most concern 
usually relates to agricultural and forestry areas. 
However, use of chemicals in urban landscapes also has 
great potential to affect wildlife. 

One of the oldest settled human and animal inter
actions is that with rodents, usually the Brown Rat, Rattus 
TWTVegicus, Black Rat, R. rattus, and House Mouse, Mus 
musculus. That interaction is invariably at the expense of 
human populations, sometimes to a spectacular degree 
via disease (e.g. Zinsser 1935), a lesser degree via food 
competition and a minor, albeit very widespread, degree 
via nuisance. A result has been long-term (usually 
ineffectual) warfare with these rodents. Besides some 
pets and all manner of traps, the main human weapon 
has become rodenticides, chemicals designed to kill 
rodents. A modem twist to the tale (no pun intended) is 
the challenge these rodents make to conservation values, 
an issue that has produced efforts to use rodenticides to 
eradicate them from some islands with high nature 
conservation values (e.g. Anon 2014). 

Most rodenticides are colloquially known as 'rat 
poisons'. Typically they are non-species specific and 
some are used on non-rodents, notably Pindone for 
Rabbits, Oryctolagus cuniculus, in parts of Australia that 
include the ACT and Tasmania. The usual rodenticides 
used in Tasmania are anticoagulants, chemicals that 
interfere with the Vitamin K (re)cycle, essential for 
blood clotting. Most animals store a supply of Vitamin 
K, but, if exposed to enough anticoagulant, the supply 
will run out and internal bleeding may begin (conse
quently Vitamin K can be used as an antidote). 

There are two major types of anticoagulants (table 1). 

First generation anticoagulant rodenticides (FGARs) 
with warfarin or coumatetralyl as the active ingredient 
(e.g. Ratsak Double Strength and Racumin respectively) 
are pesticides with a short duration of action (and 
require ingestion over a long period of time (i.e. 
multiple doses) to be fatal. In comparison, second gener
ation anticoagulant rodenticides (SGARs, developed 
because effectiveness of some FGARs was reducing) 
with active ingredient brodifacoum (e.g. Talon and 
Ratsak Fast Action) usually only require single doses to 
kill and have a long duration of action, i.e. an animal 
that has had a lethal dose takes longer to die. Some 
rodenticide brands (e.g. Ratsak) produce both FGAR 
and SGAR products, the former advertised as present
ing less of a secondary poisoning risk: 
(www.ratsak.com.au/faqs). 

Usually targeting is by pre-baiting (sometimes very 
sophisticated, e.g. Anon 20 15), bait palatability, amount 
and (re)placement. The aim of rodenticides is primary 
poisoning, but consequent secondary poisoning of 
animals (those consuming primarily poisoned rodents) 
can also occur and even tertiary poisoning is possible. 
Non-target impacts include non-target primary poison
ing (where an animal unintended as a victim takes bait, 
e.g. Anon 2014) and secondary poisoning. Rodenticides 
are also sometimes inappropriately or illegally used to 
target various other nuisance animals and have even, 
famously, been used to poison people (e.g. Donnelley 
2011 ). Modern human health standards and people's 
expectations of comfort and control over their 
environment commonly result in less tolerance of 
rodents. These days, many people baulk at having to 
deal with the gore of trapped rodents leading to more 
use of poisons where the rodent 'goes away to die'. 
Modern demand for convenience also results in 
increasing popularity of apparent 'quick fixes' such as 
highly effective, easy-to-use rodenticide products. Our 
modern risk-aversion is probably best demonstrated by 
the ubiquitous 'black boxes' of rodenticides distributed 
around many public places (schools, supermarkets, 
hardware stores etc., including cafes in wilderness areas, 
pers. obs.). 



Table 1: Some characteristics of anticoagulant rodenticides. (An LDsofor a species is the usual description of physiological 
susceptibility. It is the amount of poison per weight of an animal that would ki/150% of that species' exposed population. An 

LDso is established experimentally and is usually expressed as mg/kg. Note that because of individual differences an LD100 is 
not 'twice an LD so [it is much more], nor is an LD10 0.2 of an LDso [it is much less].) 

Type of anticoagulant Characteristics 
Typical dose required (the LDso) 

as mg/kg of animal 

First generation Couramlns Less potent than SGARs and Pindone Brown Rat 16.5 (Coumatetralyl) 
Warfarin (active ingredient) Short half-life 
(e.g. Ratblitz, Ratsak Double Strength, Rat Generally requires multiple feeds over time Brown Rat >SO 
Kill, Rattex Gel and Tracking Powder) (except in big doses). 

Coumatetralyl (active ingredient) Coumatetralyl is more toxic to rats than 
(e.g. Racumin and Racumin 8 Rat and Mouse mice. 
Blocks, Paste and Tracking Powder, Ratex 
Mouse and Rat Bait, Readi Rae Rat and 
Mouse Killer, Bayer Advanced Home Rat and 
Mouse Killer) 

lndanediones In between the two coumarins 
Pindone or Diphacinone (active ingredient) 
(e.g. Rabbait) 

Second generation More potent than FGARs Brown Rat 0.26 (Brodifacoum) 
Coumarins Longer half-life 
Brodifacoum (active ingredient) Single feed 
(e.g. Talon, Mortein, Ratsak Fast Action, Delay in onset of symptoms 
Pestoff Rodent Bait 20R, Klerat) 

Bromadiolone or Difenacoum (active 
ingredient; 
e.g. Bromakil) 

Although some farms use FGARs, the vast majority of 
use, especially in urban areas, seems now to be of 
SGARs; 9 of 10 products counted in supermarkets and 
hardware stores around Hobart were SGARs and 4 of 5 
pest control companies questioned for this study after 
reference to logos on bait stations at schools etc. 
reported using only SGARs, the fifth reported having 
only one client that ever asks for an alternative. All 8 
poultry farms questioned only use SGARs (and 
piggeries are recommended to use SGARs, Anon 2015). 
Reasons given were invariably a mixture of habit, 
known effectiveness and convenience (of the single dose 
requirement) and a general lack of awareness of 
alternatives to SGARs. The advice for piggeries is based 
on a commercial pressure - fear of unacceptable 
residues of FGARs for export. Poultry farms usually 
have the (now) usual fixed bait stations and even open 
crops are sometimes so poisoned (e.g: Crawley 2011). In 
rural Scotland in situations similar to those in Tasmania, 

75% of farms used SGARs (Hughes et al. 2013) and 17 
of 20 Tasmanian farmers questioned for this study used 
SGARs. Pindone is widely if irregularly used for rabbit 
control in rural areas close to urban areas where sodium 
monoflouroacetate (1080) is deemed too dangerous for 
secondary poisoning of domestic dogs, there being no 
treatment available for 1080 poisoning. The footprint of 
anticoagulant rodenticides in Tasmania could clearly be 
very widespread and touch a great number of species 
and individuals. 

This paper explores possible risks to Tasmanian 
raptors from secondary poisoning from commonly used 
anticoagulant rodenticides, rodents and rabbits being 
common food (i.e. prey and/ or scavenged food) of 
many Tasmanian raptors (e.g. Hills 1955, Olsen et al. 
1990, Marchant and Higgins 1993, Mooney 1993). 

Impacts on wildlife 
Impacts of anticoagulant rodenticides depends on many 
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factors including species, type of pesticide, its regularity 
of use and the temporal and spatial coincidence of it 
with wildlife (table 2). 

On Macquarie Island, broadscale use of Pestoff 

Rodent Bait 20R (an SGAR with brodifacoum as the 
active ingredient, http://www.parks.tas.gov.au/file.aspx? 
id=31865) in 2010 and 2011 to kill rodents and rabbits 
resulted in at least 1464 dead seabirds and waterfowl, 
both from primary and secondary poisoning (Anon 
2014). By far the most affected species (by secondary 
poisoning) was the Northern Giant Petrel, Macronecf,es 
halli, with 693 being found dead. The number of 
breeding pairs dropped through the baiting from 1922 
to 1392, a fall of about 27 .6%, representing about 4% 
of the total species population (Anon 2010), a fall that is 
reversing (Anon 2014). 

Tobie 2: Features that affect susceptibility to anticoagulant 
rodenticides. 

Feature Effects 

Species Physiological resistance 

Health of the Ability to metabolise some toxins, toxicity 

individual thresholds or tipping-points 

The amount Toxic load 

ingested 

The period of Ability to metabolise some toxins (that 

ingestion can be metabolised) 

The active Toxicity and dose requirements 

ingredient 

Ambient Metabolism 

conditions 

Behavioural Metabolism and behaviour 

stress 

Size Risks of predation (smaller have higher) 

and heat conservation (smaller have 

lower) 

Availability of Anticoagulant rodenticides can be treated 

treatment with Vitamin K as an antidote 

In a Canadian study, Brown Rats from both baited 
and non-baited farms had residues of brodifacoum or 
bromadiolone (active ingredients of SGARs) and 
residues were also found in 90% of owl pellets that 
contained rat fur, implicating rats as an important 
exposure pathway to wildlife (Elliot et al 2013). Again in 
Canada, it was noted that a broad range of raptor 
species were exposed to SGARs, generalised terrestrial 
food chains could be contaminated in the vicinity of the 
sampled areas, significant species differences in 
sensitivity to SGARs existed and significant likelihood of 
toxicosis below previously suggested concentrations of 
concern was found. The study concluded that 11 % of 
the sampled Great Horned Owl, Bubo virginianus, 
population was at risk of being directly killed by SGARs 
(Thomasetal. 2011). 

In Scotland it was found 10% of local Red Kites, 
Mil.vu.s mil.vus, died as a result of rodenticide ingestion 
and that even Eurasian Sparrowhawks, Accipiter nisus, 
which prey almost exclusively on birds, had similar 
exposure rates to species that habitually prey on rodents 
(Hughes et al 2013). 

Autopsies of Barn owls found dead by the British 
public showed prevalence of 2nd generation pesticide 
residues grew from 5% in 1983-84 to 40% in 1997-98 
coincident with increased use. The chemicals killed at 
least 7% of the owls autopsied (Newton and Whittle 2002). 

In Queensland a coincidence of collapse of some 
raptor populations (including Masked Owl, 1jto 
rwvaehollandiae) with the introduction of the now banned 
SGAR Klerat was noted although cause-effect was not 
demonstrated (Young and De Lai 1997, James 1997). 
Pindone has been implicated in a decline of Little 
Eagles, Hieraaetus morphnoides, in the ACT (Olsen et al. 
2013) and in trials has showed potential to be especially 
harmful to Wedge-tailed Eagles, Aquila audax (Martin et 
al. 1994). 

Deaths of the critically endangered Norfolk Island 
Boobook, Nmox novaeseelandiae undula/,a, were associated 
with a careless change from an FGAR (Racumin) to an 
SGAR (Pest-off) to control rodents (Olsen et aL 1987, 
Debus 20 12). 

Poisoned raptors typically have partly closed eyes, 
head drawn into shoulders, feathers partly ruffed, perch
ing using both legs, are lethargic, often can be closely 
approached and are often inappropriately perched (e.g. 
an owl in an exposed place in daytime, figure 1 (a)), 
drool saliva and blood and/ or have internal bleeding or 
contain a rodent itself containing anticoagulant rodenti
cide (typically dyed green or blue). 

Figure 1: Apparently poisoned, disorientated Tasmanian 
Masked Owl Tyto novaehollandiae castanops, in Cambridge 
(a); detail of the latter's drool (b); sick or poisoned owl in 
Battery Point (c); in Howrah with trichomoniasis (d). 

(a) © Peter McKay 
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(b) © Peter McKay 

(c) © Diane Howard 

(d) © Erika Trenham 

rodenticide poisoning of raptors in Tasmania so this 
study uses characteristics of Tasmanian raptors to rate 
risks to them from anticoagulant rodenticides as used 
near human infrastructure such as buildings, which are 
the usual use sites in Tasmania (table 3, page • . 

Some raptors, notably Tytos (e.g. Masked Owls), are 
well known for swallowing rodents whole (even quite 
large rats), but most raptors (e.g. Brown Goshawks, 
Accipiter fasciatus), when eating relatively large rodents, 
are likely to discard the gut (pers. obs., figure 2, page 
. , which organ, coincidently, can contain much of the 
pmson. 

There seems obvious risk variation among Tasmanian 
raptor species with the threatened Tasmanian Masked 
Owl being most at risk and the Tasmanian Boobook, 
Ninox leucopsis, and hawks, including the threatened Grey 
Goshawk, A. Novaehollandiae, close behind. Various wild 
raptors have been found, apparently poisoned, near 
Hobart in recent years (table 4). Cross-referencing these 
reports to calculated potentials for calculated risk ratings 
(table 3) we find that potential seems to be real in that 
birds modelled as at high risk indeed are. Captive 
raptors under rehabilitation have also been poisoned by 
rats entering the facilities - a Tasmanian Wedge-tailed 
Eagle, A. a. jleqyi, in the Risdon Prison Raptor Rehabili
tation aviary (Pettard 1993, Robertson 1994, Wallis 
1994), a Grey Goshawk in West Hobart, a Masked Owl 
at Margate and a Brown Goshawk at Richmond (pers. 
obs.). 

Discussion 
Caution has to be applied to assigning causes of illness 
or death from superficial symptoms (e.g. where a sick 
bird cannot be very closely examined) because very 
different conditions can present similarly; two Masked 
Owls found recently (in Howrah and Goodwood) were 
initially thought to be rodenticide victims, but proved, 
on veterinary examination, to have severe trichomo
niasis infection Games Harris pers. comm.), 'bib' 
staining being more about food stains from attempts to 
swallow than from exudate. This parasite is classically 
carried by columbiformes (pigeons and doves) and the 
burgeoning Spotted Turtle-dove, Streptopelia chinensis, 
population together with domestic and feral Rock 
Doves, Columba Livia, in the Hobart urban area may be 
the origin of the disease. (Masked Owls certainly eat 
such birds caught at roost.) Nevertheless it appears 
Masked Owls are at particular risk from SGARs in 
Tasmania, a potential that has already been noted 
(Higgins 1999). They prey on widely various animals 
from insects through rodents to adult rabbits, and hunt 
in urban and rural environments (Hill 1955, Mooney 

Unfortunately there are no measures of toxicological 1993, Mooney 1997, Bell et al. 1997). Thus they may be 
sensitivity to anticoagulant rodenticides for Tasmanian exposed to both urban and rural rodenticides including 
raptors and pesticide manufacturers have not indulged Pindone. Sensitivity of Australian birds to Pindone 
this study by entering into correspondence on the varies widely with Wedge-tailed Eagles particularly at 
subject. Nor have there been systematic studies of risk (Martin et al. 1994). 
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Figure 2: A Masked Owl swallowing a mouse whole (a); a 

Brown Goshawk dismembering a large rat (b); a mouse eaten 

off by European Wasp, Vespula germanicas, showing poison 

(Talon - blue) in the gut (c). 

(a) © Luke O'Brien 

(b) © Helen Cunningham 
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(c) © Margaret Fitzgerald 

Without systematic study (and even with it) there can 
be bias in how many poisoned or otherwise compro
mised birds are found. The Grey Goshawk (pure white 
in Tasmania) logically has increased detection prob
ability over the better camouflaged (to human eyes) 
Brown Goshawk. The former is also a threatened 
species in Tasmania, which makes it more likely that 
concerned citizens would report a dead or sick 
individual. Also, a medium-large raptor such as a 
Masked Owl would logically be more likely to be seen 
than a very small one such as a Southern Boobook: it is 
both larger and more likely to persist and be found (i.e. 
unlikely to be wholly eaten if predated or scavenged). 

Poisoned rodents typically go through a period of 
disorientation sometimes with inappropriate, lethargic 
or erratic behaviours - occasional jerky movements in 
exposed places during daytime (e.g. figure 3) - exactly 
the behaviour that attracts predators (Mooney 1976). 

So strong can be these triggers to predatory birds that 
a poisoned rodent might attract a bird that normally 
would not attack rodents. A Collared Sparrowhawk, for 
instance, might be at higher risk than its usual bird diet 
indicates since poisoned prey (especially if mice) would 
be very attractive to this small, aggressive predator with 
its high metabolism; despite its predilection for small 
birds, this species has indeed been recorded attacking an 
adult, non-poisoned rat (Bernie Mace pers. comm.). 
Thus, raptors that were assessed as being at low to 
moderate risk might in reality be at higher risk. Risk 
assessment could also be very different for mouse-sized 
rodents (which could be eaten in their entirety by all 
raptors) compared with large rats, the gut of which 
would usually be discarded by all but large (or 
desperately hungry) raptors. 

Of the 20 people living in towns questioned for this 
study, all but four use SGARs, and, of the 20 farmers 
questioned, all but three used SGARs, at least around 
their buildings. We might therefore consider typical 



locations of poison stations in a local landscape applied at the usage rate of about 3 in 4 properties (figure 4). 

Table 3: Proposed risk ratings for Tasmanian raptors to anticoagulant rodenticides. WTE = Wedge-tailed Eagle; WBSE = White
bellied Sea-Eagle, Haliaeetus leucogaster; WK= Whistling Kite, Haliastur sphenurus; SH= Swamp Harrier, Circus approximans; 
GG =Grey Goshawk; BG= Brown Goshawk; CS= Collared Sparrowhawk, Accipiter cirrocephalus; PF= Peregrine Falcon, Falco 
peregrinus; AH= Australian Hobby, F. longipennis; AK= Nankeen Kestrel F. cenchroides; BF= Brown Falcon, F. berigora; MO 
=Masked Owl; TB = Tasmanian Boobook. Metabolism is rated 1 for low to 3 for high (largely following size}; eating is rated as 
1 if prey gut is usually discarded to 3 if prey is often swallowed whole; diet is rated as 1 for rodents being very rare food ta 3 
for it being usual; boldness is rated as 1 for reluctance to forage near people's buildings to 3 for 'recklessness' in such. 

Raptor Metabolism Eating 

WTE 1 1 

WBSE 1 1 

WK 1 2 

SH 2 2 

GG 2 2 

BG 2 2 

cs 3 2 

PF 2 2 

AH 3 2 

AK 3 2 

BF 2 2 

MO 2 3 

SB 3 2 

Figure3 (below and right): Apparently poisoned mouse at 
Burnie in full daylight (see dot in middle of the road, easily 
visible to a raptor}. 

From radio-tracking studies in Tasmania, Masked 
Owls have very large home ranges, usually of about 
2000 ha with cross-sections of 4-5km (M. Todd pers. 
comm., M. Young pers. comm.), so in the typical rural 
landscape (represented by figure 4) many would be 
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Diet Boldness Risk rating 

2 1 5 

1 1 4 

2 1 6 

2 1 7 

3 3 10 

3 3 10 

2 3 10 

1 2 7 

1 2 8 

2 2 9 

3 2 9 

3 3 11 

2 3 10 

potentially exposed to SGARs. Raptors typically have 
large home ranges that overlap within and between 
species, so poison stations scattered across the landscape 
at even a low density might expose a high proportion of 
raptors. This is especially so since poisons presumably 
target rodent concentrations at human assets, 
concentrations that raptors are well equipped to find. 



Species Place Year 

Grey Goshawk Taroona 2007 
Mt Nelson 2009 
South Hobart 2009 
Kingston 2010 
Sandy Bay 2008 

Brown Goshawk Sandy Bay 2007 
West Hobart 2009 

Collared Sparrowhawk Newtown 2011 

Brown Falcon Margate 2016 

Masked Owl Salamanca Place, 2011 
Hobart city 2010 
Hobart city 2016 
Hobart city 2008 
South Hobart 2009 
South Hobart 2008 
Cambridge 2007 
Sandy Bay 2004 
Taroona 2009 
Kingston 2012 
Bagdad 2013 
Sorrell 

TasmanianBoobook Kingston 2010 
Sandy Bay 2009 
Battery Point 2016 
South Hobart 2014 
Margate 2014 
Richmond 2009 

Table 4: Recent records of wild raptors around Hobart with 
classic symptoms of anticoagulant rodenticide poisoning or 
with confirmed poisoning (by dissection). 

For our key species at risk, the Masked Owl, we can 
consider its range in Tasmania, its likely population 
concentrations and the overlap with areas exposed to 
SGARs. The vast majority of Masked Owls occur in 
rural landscapes inter-dispersed with patches of 
woodlands, hamlets and towns, and areas of dry forest 
(Bell et al. 1997, Bell and Mooney 2002). The most 
recent estimate of the total population is 200--400 pairs 
(Bell and Mooney 2002). A midpoint estimate of say 
300 pairs roughly translates to a seasonal population 
varying from about 1000 to 1400 birds (from life table 
predictions, Mooney unpub. data). If we exclude large 
areas of dry forest without human habitation (i.e. areas 
where SGAR use would be negligible) probably about 
two-thirds of the population, or 990 birds (assuming 
that population estimate still stands), are potentially 
exposed to SGARs. From the literature (e.g. Hughes et 
al. 2013, Newton and Whittle 2002) it seems that about 
10% of populations of species susceptible to SGARs 
(either through physiology or prey habits) under a 
regime represented by table 4 might directly die of 
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poisoning. We can, therefore, postulate that nearly 100 
Masked Owls might be killed by SGARs in Tasmania 
each year, possibly the highest anthropogenic mortality 
factor for the species. The sub-lethal impacts are not 
known, but could lead to starvation, or other incapaci
tation and/ or predation, especially in raptors that were 
originally in poor physical condition. In addition, it is 
possible rodents are gaining resistance to rodenticides 
(Newton and Whittle 2002), which means more and 
stronger pesticides are invariably used and rodents may 
carry more toxin when eaten. This can only add to the 
danger to animals eating those rodents. 

Figure 4: A theoretical representation of places (red) within a 
60 km2 area of typical Tasmanian rural landscape where 
poisoned rodents might be found, assuming poisoned 
rodents are within 100 m of bait stations. Bait stations are at 
the rate suggested by interviews and literature for 
comparable landscapes. The cluster represents a hamlet or 
poultry farm and the red rectangle an open crop where 
rodenticide has been widely applied. 

There are no measures of Masked Owl abundance 
since 1996 (Bell et al. 1997), aside from numbers being 
found as roadkill and for rehabilitation. The latter varies 
between 5 and 10 each year since the late 1970s when 
records began, and there is no evidence of a decrease 
(e.g. Mooney 1994 and unpublished data). However, 
numbers of Tasmanian Boobooks coming into 
rehabilitation have decreased to about 40% of their 
pre-1990 levels of about 15 per year (Mooney unpub. 
data). Aside from numbers coming into rehabilitation, 
indices of abundance of diurnal raptors such as Grey 
Goshawks can be gained from extensive, repeated road 
counts (Bird et al. 1987, Sutherland et al. 2004, Malan 
2009). Statewide, there is little change in abundance for 
most species except for the most commonly counted 
species, Brown Falcon and Swamp Harrier. Brown 
Falcons have the largest decrease, down to about 20% of 
pre-1990 counts (NJM unpub. data) in rural areas. The 



contribution of rodenticides to any such decrease 
cannot be ruled out, especially since this species eats 
many rodents and rabbits (Marchant and Higgins 1993). 

There are other pesticide alternatives to anticoagu
lants. One style uses Vitamin Ilg (Bromethalm) as its 
active ingredient. Excess Vitamin Ilg mineralises soft 
tissues by shifting calcium and phosphorus from bones, 
death being caused by renal failure. Birds' hollow bones 
mean the mineralisation process is far less effective than 
in mammals, giving the former a great degree of 
protection. Secondary poisoning risks are also much 
reduced (Eason et aL 2000) because repeated exposures 
are required. Often applied where there is resistance to 
anticoagulants (something that sometimes happens with 
FGARs) these Vitamin Ilg pesticides may have a wider, 
first-off application; as with many things tradition has a 
great influence on choice of pesticides. 

Beyond poisoning per se, there is also the issue of 
reduction of rodents and rabbits as a major source of 
food for some raptors, something that can only impact 
their security. Rat control technologies focusing on 
contraception and induced menopause that are under 
development (e.g. Kisner 2016) may relieve secondary 
poisoning risks but they may not be species-specific, and 
may also substantially impact food supplies of some 
rap tors. 

Indigenous predators other than raptors may also be 
affected by anticoagulant rodenticides. It is possible that 
these pesticides have contributed to local declines in 
Eastern Quoll, Dasyurus viverrinus (Fancourt 2016), since 
these marsupials will both predate and scavenge and 
can be omnivorous, eating many types of soft bait. It 
appears SGARs are overwhelmingly the 'weapon of 
choice' in urban areas of Tasmania (presumably where 
people are more intolerant of rodents). The issue is 
more complex in arguably more important (for non
target impacts) rural areas. Farmers choose FGARs and 
SGARs mainly, it seems, based on traditional use on 
their properties, but there are other influences. For 
example, owners of commercial piggeries in Tasmania 
are advised not to use warfarin or coumatetralyl-based 
rodenticides (i.e. FGARs) because residues of such can 
compromise export of pork (e.g. to Singapore, the USA 
and some EU countries, Anon 2015), something not 
relevant to poultry farms. 

Recommendations 
1. This paper is largely a theoretical treatment of 

rodenticide poisoning and it would be very useful to 
conduct field studies of the impacts, including 
investigating residues. 

2. Other birds (e.g. Tawny Frogmouth, Podargus strigoides, 
which can swallow whole mice) and mammals such as 
Eastern Quolls, Dasyurus viverrinus, are also at risk 
(Fancourt 2016) and further, wider risk assessments 
might usefully be carried out. 

3. Systematic, statewide reappraisal of Masked Owl 
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abundance should be carried out. 
4. Use of FGARs over SGARs should be actively 

encouraged since their characteristic requirement of 
multiple doses to kill rodents (cf single dose for 
SGARs) and their shorter time of action (than for 
SGARS) should expose raptors to lower risk. Key 
times for advocacy are mid to late autumn. 

5. Use of rodenticides based on Vitaman Ilg should be 
actively encouraged over anticoagulants since they 
have relatively lower impact on birds. 
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