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The domestic cat (Felis catus) is the 
c onsummate commensal associate of humans, 
serving variously as pet, domestic rodent 
c ontrol, and religious symbol (Serpell 2000, 

2002). Distributed by humans around the 
globe, it has become a formidable predator of 
small animals, with especially devastating ef-
fects on small islands lacking an indigenous 
terrestrial predator (Fitzgerald 1988). Cats 
are also responsible for spreading diseases to 
wildlife and humans (Patronek 1998). These 
problems have led to control efforts that in 
turn have caused conflict with those who 
e ither value free-ranging cats or dispute the 
validity of methods used for control.

Cat control elicits strong opinions, based 
on cultural, socioeconomic, and ethical be-
liefs. On the one hand, there are those who 
believe that humans should be responsible for 
“cleaning up” their effects on native ecosys-
tems. On the other, there are those who argue 
that most ecosystems have adjusted to cats 
and it is time to stop “playing God” by inter-
vening in natural systems, in that “native” and 
“alien” species are equal in value. A discussion 
of this issue alone could fill a volume and is 
beyond the scope of this review. However, 
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throughout the Pacific there is a profound 
asymmetry between the cat and endangered 
endemic species: the death of a cat is the loss 
of an individual of a planet-wide species, but 
in an endangered species an individual that 
dies may be irreplaceable.

This review focuses on the ecology, man-
agement, and related issues of the feral cat in 
the Pacific basin and samples the extensive 
l iterature, primarily drawn from the region. 
This is not a complete examination of the “cat 
problem.” There are numerous papers and 
books that cover cat biology from a wide vari-
ety of angles and perspectives in greater detail 
(e.g., Turner and Bateson 2000, Rochlitz 
2005, Denny and Dickman 2010). In our 
opinion, all cat management must be local, 
based on the immediate environment, native 
species, human culture, and techniques avail-
able. The best management of cats will occur 
when those involved make maximum use of 
all available information, even though p olitical 
constraints are often present.

name

Felis catus Linnaeus, 1758 (Carnivora: Felidae)
Synonyms: Felis catus domestica Erxleben, 

1777; F. silvestris catus
Common names: English: Domestic cat, 

feral cat, house cat. Pacific region: burrgan 
(Gamilaraay/Kamilaroi, Australian), cato 
(Chamorro), gato (Spanish), kattu (Truk), 
katuu (Palau), kiti (eastern Australia), koyangi 
(Korean), kuching (Malay), kuri (Rapanui), 
mäo  (Chinese), ngaya (Anangu/
P itjantjatjara, Australia), neko (  Japanese), 
ngeru (Maori), pi‘ifare (Tahiti), popoki (Ha-
waiian), pusa (Philippines), pusi (Papua New 
Guinea, Samoa, Tonga), putjikata (eastern 
Australan), vusi (Fiji).

Baldwin (1980) suggested that the word for 
cat tends to reflect the source of the cats: 
c ultures that received Spanish cats use a deri-
vation of “gato,” and cultures that obtained 
English cats tend to use derivatives of the 
word “pussy.”

description and account of variation

Felis catus (L., 1758) (Figure 1) is a small- 
bodied felid that typically ranges from 2 to 7 

kg as an adult ( National Research Council 
2006). The combined length of the head and 
body ranges from 460 to 522 mm, and the tail 
is typically 280 to 350 mm in length ( Whita-
ker and Hamilton 1998). Females average 
about 70% or 80% of the mass of males (King 
1990). The dental formula for F. catus is inci-
sors 3/3, canines 1/1, premolars 3/2, molars 
1/1. There is substantial variation in color and 
coat pattern and body type between domestic 
cat populations because of various patterns of 
isolation and human commerce and more re-
cently because of intense selection by humans 
(Lipinski et al. 2008), but feral cats tend to 
converge on the “striped tabby” or “m ackerel” 
coloration of F. silvestris (the wildcat) (Case 
2003). The diploid number of chromosomes 
is 38 (Case 2003).

Recently, Felis catus has been crossed with a 
variety of wild felids and the offspring mar-
keted as domestic companion animals (Saulny 
2005). There is considerable concern in Aus-
tralia about what would happen if the genes 
from such hybrids ended up in feral cats 
(Cooper 2008), and one hybrid form has been 
banned from Australia (The Age 2008).

economic importance and 

environmental impact

Detrimental Aspects

predation:   The domestic cat is a superb 
predator. If released on an oceanic island 
without a similar ground predator, when just 
one generation away from domesticity, or 
even as a household pet allowed to roam out-
doors, it retains its original skills as a predator 
and may become a replacement apex preda-
tor in environments near humans (Bradshaw 
et al. 1999). Cats hunt even when well fed and 
continue to kill even when already actively 
feeding on other prey (George 1974, Adamec 
1976). Some argue that cats “may now serve a 
beneficial role” in particular ecosystems be-
cause they have been present so long (Gor-
man and Levy 2004), but ecological studies 
reveal a continuing record of damage and 
e xtinction (Medina et al. 2011).

diet:   Cats are above all opportunistic, 
taking available prey (Fitzgerald and Karl 
1979). In an overview of diet studies from the 
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Northern and Southern Hemispheres, Pearre 
and Maas (1998) found their main prey to be 
mammals, with birds secondary, and reptiles 
and insects more frequent at lower latitudes 
and during warm seasons (see also Fitzgerald 
1988). On islands, mammals were again most 
important, followed by birds, especially when 
seabirds are present (Fitzgerald and Turner 
2000, Bonnaud et al. 2011). In a review of 
Australian cat diet studies, Dickman (1996) 
found that rabbits (Oryctolagus cuniculus) and 
house mice (Mus domesticus) were the domi-
nant prey in more arid habitats, but m arsupials 
replaced them in forests and areas closer to 
humans. On islands he concluded that the 
prey range was narrower and diet reflected 
prey availability.

Diet studies from the rest of the Pacific 
generally reflect those findings (Table 1). 
This is not surprising because they are a 
s ubset of the larger analyses. Rabbits were 
i mportant in Australia and main-island New 

Zealand sites, but various species of rats dom-
inated the diets in most areas where they 
o ccurred. As reported elsewhere, birds were 
especially important on smaller islands. To 
facilitate comparison, most of the diet studies 
reported in Table 1 are summarized as fre-
quencies of occurrence, tending to bias the 
data toward small items (Hyslop 1980), which 
may explain the relative importance of inver-
tebrates. The overall impression is, as else-
where, that cats will take any available prey 
that they are physically capable of killing.

species effects:   Cats have “contributed 
to at least 14% of the modern bird, mam-
mal, and reptile extinctions” (Medina et al. 
2011:3507). They are believed to have con-
tributed to the extinction of numerous taxa in 
the Pacific basin, although the evidence is 
h istorical and often circumstantial. These 
e xtinctions include an endemic subspecies of 
deer mouse (Peromyscus guardia) on Estanque 
Island, Mexico (  Vásquez-Domínguez et al. 

Figure 1. Feral cat at Hilo, Hawai‘i ( photo by J. Jeffrey).
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2004); the last population of Stephen Island 
Wren (Xenicus lyalli ) of New Zealand (Fuller 
2001); and the Socorro Dove (Zenaida gray-
soni ) from Socorro Island, Mexico (  Jehl and 
Parkes 1983). Seitre and Seitre (1992) c redited 
cats with the extinction of ground doves (Gal-
licolumba spp.) in French Polynesia.

King (1984) considered cats to have been 
at least partially responsible for the extinction 
of six New Zealand endemic species. Endemic 
rice rats (Oryzomys spp.) occur only on Galá-
pagos islands without cats, a possible r esult of 
past cat predation (Konecny 1983). Dickman 
et al. (1993) and Smith and Quin (1996) sug-
gested that cats might have been responsible 
for the regional extirpation of n umerous small 
Australian native mammals. However, Abbott 
(2002) cautioned that cats were likely just one 
among a number of factors involved. Cats 
contributed to the extinction of 45 bird spe-
cies in Hawai‘i (Berger 1981) and remain a 
major predator of native Hawaiian birds 
(Snetsinger et al. 1994, Hu et al. 2001, Ko-
walsky et al. 2002, Hess et al. 2004).

At the community level, cats at two Cali-
fornia sites reduced the diversity and density 
of native birds and densities of native mam-
mals when present (Hawkins 1998, Crooks 
and Soulé 1999). In an experimental effort in 
Australia, Risbey et al. (2000) showed that 
n ative small mammals, but not reptiles, de-
creased where cats became their main preda-
tors, following control of foxes, which served 
as cat competitors or predators. Taylor (1979) 
suggested that the Macquarie Island parakeet 
(Cyanoramphus novaezelandiae erythrotis) coex-
isted with feral cats for 60 yr, until rabbits 
were released on Macquarie in 1879, provid-
ing a stable winter food base sufficient for an 
increased cat population to exterminate the 
parakeet. Medina et al. (2011:3507) c oncluded 
that the presence of such introduced alterna-
tive prey “significantly increased the impact 
of feral cats on birds.” Van Heezik et al. (2010) 
found that predation by free-ranging domes-
tic cats in one New Zealand city was sufficient 
to make the continued presence of several 
bird populations possible only through immi-
gration from surrounding areas.

Gastrolobium spp. (Fabaceae), an impor-
tant food for some Australian native species, 
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produce fluoroacetate, the active ingredient 
in Compound 1080, used for predator control 
(Twigg and King 1991). Peacock et al. (2011) 
reviewed historical records in southwestern 
Western Australia and documented second-
ary poisoning of cats that consumed remains 
of bronzewing pigeons (Phaps chalcoptera and 
P. elegans) and marsupials that feed on Gas-
trolobium. The presence of Gastrolobium may 
provide a biochemical defense allowing the 
persistence of native species in the face of cat 
predation (Short et al. 2005, Peacock et al. 
2011). It would be interesting to examine cat 
predation in similar ecosystems where native 
species feed on plants with secondary metabo-
lites potentially lethal to cats and other carni-
vores.

disturbance and bites:   Free-ranging 
and feral cats dig in gardens, defecate in chil-
dren’s sandboxes and on lawns, make noise, 
pose a threat to people with asthma, leave a 
urine stench, and provoke barking by dogs 
(Proulx 1988, Jarvis 1990, Natoli 1994, Baker 
2001). In a California suburban study, ap-
proximately 9,000 (2,000 feral) cats produced 
14 to 63 kg/ha/yr of feces (28% from feral 
cats), excluding feces from litter boxes dumped 
outdoors by their owners (Dabritz et al. 2006).

In the United States, at least 66,000 people 
are bitten annually by cats, or 21 per 100,000 
(O’Neil et al. 2007). In Guam, the incidence 
was eight per year or 5.5 per 100,000 (derived 
from Haddock and Cruz [1996]). The differ-
ence in incidence may be caused by differ-
ences in abundance of cats, ownership, or 
willingness to seek treatment. In both Austra-
lia and the United States, the majority of vic-
tims tend to be women (MacBean et al. 2007, 
O’Neil et al. 2007). Left untreated, up to half 
of cat bites become infected (Goldstein 1992).

diseases transmitted by cats to hu-

mans and other organisms:   Diseases of 
humans: Cats can transmit a variety of d iseases, 
primarily through their feces, to humans, 
e specially to children and individuals with 
suppressed immune systems. The full extent 
of the cost of feral and free-ranging cats to 
public health is a subject of ongoing study.

Perhaps the most important disease is 
toxoplasmosis, caused by the protozoan brain 
parasite Toxoplasma gondii, which probably 

was introduced to the Pacific islands via ships’ 
cats (Lehmann et al. 2006). Cats are the de-
finitive host: the disease occurs only when cats 
are present. Toxoplasmosis transmission to 
humans has traditionally been associated with 
eating uncooked meat or soil, but it can also 
be acquired by inhalation from dust, soil, or 
cat litter or even from water contaminated by 
cat feces (Teutsch et al. 1979, Stagno et al. 
1980, Benenson et al. 1982, Dabritz et al. 
2006). Toxoplasmosis stimulates sexual 
a rousal pathways in mice confronted with cat 
urine, suppressing the normal adversion of 
mice to anything feline and facilitating the 
transmission of toxoplasmosis to additional 
cats (House et al. 2011).

Primary infection with toxoplasmosis dur-
ing human pregnancy produces a higher inci-
dence of miscarriage and stillbirth (Torrey 
and Yolken 2003). Children who contract 
congenital toxoplasmosis in the womb can 
suffer blindness, encephalitis, and develop-
mental retardation (Torrey and Yolken 2003).

In immunocompromised patients such as 
those with AIDS or being treated for cancer, 
toxoplasmosis can be fatal, both from initial 
infection and from reactivation of a latent 
i nfection (Montoya and Liesenfeld 2004). In 
human adults, the presence of antibodies to T. 
gondii has been associated with a number of 
neurological disorders, including schizophre-
nia (Torrey et al. 2007), epilepsy (Palmer 
2007), altered personality traits (McAllister 
2005), “aggregate neuroticism” (Lafferty 
2006), autism ( Nakamura et al. 2010), brain 
cancers (Thomas et al. 2011), and increased 
risk of suicide of women over 60 yr of age 
(Ling et al. 2011). Although these findings 
currently remain simply correlations, a physi-
ological explanation exists that may explain 
some of them. Toxoplasmosis increases the 
production of dopamine, a neurotransmitter, 
which promotes reward seeking and risk tak-
ing (Arias-Carrión and Poppel 2007). Dopa-
mine has also been linked with various human 
diseases such as schizophrenia and attention 
deficit disorder (Prandovszky et al. 2011). 
A ntidopaminergic drugs used to treat schizo-
phrenia in humans also suppress the effects 
of toxoplasmosis on rodents ( Webster et al. 
2006).
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Infection rates determined by a variety of 
methods for feral cats were 4.9% in Western 
Australia (Adams 2003 in Henderson 2009); 
18% in the Philippines (Advincula et al. 2010); 
7% – 37% in Hawai‘i ( Wallace 1971, Danner 
et al. 2007); 8% – 29% in South Korea (Kim 
et al. 2008); 50% in Tasmania (Milstein and 
Goldsmid 1997); 86% on an atoll in the 
e astern Carolines ( Wallace et al. 1972); 
and 89% on Kangaroo Island, Australia 
(O’Callaghan et al. 2005).

Cat-scratch disease, a disease of warmer 
and more humid areas, is associated with cat 
bites or scratches and infection by Bartonella 
(Rochalimaea) henselae and B. clarridgeiae via 
flea feces (  Jameson et al. 1995, Kelly et al. 
2005). Bartonella henselae has been found in 
the Philippines, Australia, Indonesia, New 
Zealand, and Hawai‘i (Demers et al. 1995, 
Branley et al. 1997, Chomel et al. 1999, Mar-
ston et al. 1999, Kelly et al. 2005) and can be 
assumed to occur throughout the Pacific re-
gion. Bartonella clarridgeiae has been found in 
the Philippines, Indonesia, and New Zealand 
(Kelly et al. 2004). Cat-scratch disease pre-
sents as skin lesions at the site of the scratch 
or bite, with swelling of the lymph glands fol-
lowing within 2 weeks. The disease usually 
resolves within 3 months but may progress to 
pulmonary disease, endocarditis, fever, and 
coma with “transient blindness” (Regnery and 
Tappero 1995). In HIV patients, cutaneous 
and subcutaneous vascular lesions are believed 
to be caused by B. henselae, also associated 
with household cats and cat fleas (Regnery 
and Tappero 1995). Feral cats may be a reser-
voir that passes Bartonella to domestic cats 
a llowed to roam free, which may then infect 
humans (Heller et al. 1997).

Cats are associated with a variety of human 
gastric diseases. Cryptosporidium, a protozoan 
genus that causes diarrhea in both humans 
and animals, has traditionally been associated 
with the species parvum, but there is increas-
ing recognition that C. felis, usually associated 
with cats, can infect humans, especially im-
munocompromised individuals (Matos et al. 
2004). In Korea, 91% of feral cats carried He-
licobacter sp. (Ghil et al. 2009), which has been 
linked to gastric disease in humans (Heilmann 
and Borchard 1991). Cats also carry Campylo-

bacter jejuni and C. upsaliensis, transmitting 
gastroenteritis to humans through their feces 
(Deming et al. 1987, Baker et al. 1999), al-
though transmission from food is much 
more common (Altekruse et al. 1999). Con-
tamination by cat feces can also be a source 
of yersiniosis (Yersinia enterocolitica) and pseu-
dotuberculosis (Yersinia pseudotubercu losis) 
( Yanagawa et al. 1978, Fukushima et al. 1989).

Murine typhus can be transmitted by the 
cat flea (Ctenocephalides felis) from feral cats to 
free-ranging cats to humans. Hawai‘i and 
New Zealand have occasional outbreaks 
(Roberts and Ellis-Pegler 2001, Hoskinson 
et al. 2003). Cat fleas transmit a similar dis-
ease called cat-flea rickettsiosis caused by 
Rickettsia felis, which has been reported in 
New Zealand, Japan, Indonesia, Taiwan, and 
Australia (Kelly et al. 2004, Pérez-Osorio 
et al. 2008, Tsai et al. 2009). Plague (Yersinia 
pestis) occurred in Hawai‘i and other islands 
during the 1899 pandemic and persisted with 
occasional human cases in rural areas of 
Hawai‘i until 1949 (Ikeda 1985). There is 
some disagreement as to whether plague still 
occurs in Hawai‘i (Tomich et al. 1984, Ikeda 
1985). As of 1998, plague was absent from the 
Pacific (Centers for Disease Control 2005a). 
On the U.S. mainland, cats can spread the dis-
ease by bringing infected fleas into the house 
or by coughing on humans (Centers for Dis-
ease Control 2005b).

Visceral and ocular larva migrans are 
caused by human consumption of unwashed 
vegetables or earth contaminated with cat 
f eces containing Toxocara cati (Glickman and 
Schantz 1981). Ocular larva migrans occa-
sionally results in blindness (Sakai et al. 1998). 
Playgrounds, especially sandboxes, appear to 
be especially high-risk areas (Chorazy and 
Richardson 2005). A children’s sandbox and 
cat feces were also linked to a Florida out-
break of Ancylostoma spp. (Centers for Disease 
Control 2007), responsible for cutaneous 
l arva migrans, a hookworm skin disease con-
tracted following contact with soil in tropical 
moist areas (Green et al. 2001). Ancylostoma is 
a frequent helminth parasite of cats in Hawai‘i 
(Ash 1962).

Stray cats in Indonesia, where H5N1 influ-
enza has become endemic, are also killed by 
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H5N1 (Butler 2006). If the disease reaches 
the Pacific islands, Australia, and New Zea-
land, feral and free-ranging cats may become 
a threat to human health (Kuiken et al. 2004).

In the United States, cat bites yield a “com-
plex microbiologic mix” that usually includes 
Pasteurella multocida, capable of producing 
e ndocarditis and meningitis in humans (Talan 
et al. 1999).

Cats appear to be poor reservoirs of lepto-
spirosis (Hathaway and Blackmore 1981), a 
disease of concern in the Pacific islands 
(B erlioz-Arthaud et al. 2007), but 34% of Ha-
waiian cases were reported following expo-
sure to cats (Katz et al. 2002).

Rabies was successfully eradicated from 
Guam (Glosser and Yarnell 1970) and was 
a bsent from the Pacific during 1970 – 1998, 
except for the Philippines and Indonesia 
(RABNET 2011). Rabid cats are more likely 
than dogs to be the source of exposure for hu-
mans on the U.S. mainland (Eng and Fishbein 
1990, Craven et al. 1993).

Cats as vectors for diseases of other animals: 
Toxoplasmosis has been reported in several 
Hawaiian sea and land birds, including the 
endangered ‘Alalä (Corvus hawaiiensis [ Work 
et al. 2000, 2002]) and the endangered 
H awaiian monk seal (Monachus schauinslandi ) 
(Honnold et al. 2005, Dawson 2010). The 
disease has been reported in more than 30 na-
tive Australian species (Henderson 2009). An-
tibodies to toxoplasmosis were found in both 
Galápagos penguins (Sphensicus mendiculus) 
and flightless cormorants (Phalacrocorax har-
risi ) in the Galápagos Islands (Deem et al. 
2010). Cats have been linked to an epizootic 
of toxoplasmosis in captive kangaroos (Macro-
pus spp.), wallabies (Wallabia eugenii ), and 
p otaroos (Potorous tridactylus), with mortality 
within 4 hr of onset of symptoms (Patton 
et al. 1986). Toxoplasmosis was also respon-
sible for mortality of southern sea otters (En-
hydra lutris nereis) off California (  Jessup et al. 
2007). The full extent of the effect of toxo-
plasmosis on native species in the Pacific re-
mains unknown, and systematic surveys are 
urgently needed.

The role of cats in the transmission of 
b ovine tuberculosis (Mycobacterium bovis) is of 
concern. In New Zealand at five sites, 0.4% to 

14.2% of feral cats were found to be infected, 
and feral cats appear to amplify the disease 
but are unable to sustain tuberculosis in the 
absence of the brushtail possum (Trichosurus 
vulpecula), the reservoir or maintenance spe-
cies (Coleman and Cooke 2001). Morris et al. 
(1994) cautioned that the feral mammal 
s pecies responsible for the maintenance of 
bovine tuberculosis may vary by location, 
d epending on ecological conditions. Cattle 
ranching is found throughout the Pacific, and 
bovine tuberculosis is present on several is-
lands or has recently been eradicated, as in 
Australia (Tweddle and Livingstone 1994). 
The role of feral cats and other wildlife has 
not been widely examined, despite continuing 
calls for a better understanding of the role 
of zoonotic tuberculosis (Cosivi et al. 1998, 
Schiller et al. 2010).

Feline immunodeficiency virus (see section 
on Reproduction) is a highly infectious dis-
ease of cats that has passed from feral cats to 
the endangered Tsushima leopard cat, Prion-
ailurus (Felis) bengalensis euptilurus, on Tsu-
shima Island, Japan ( Nishimura et al. 1999). A 
second critically endangered species, the Irio-
mote cat (Felis iriomoensis), has tested positive 
for several cat virus antibodies (foamy virus, 
feline calcivirus, coronavirus, and feline 
s yncytium-forming virus); these are not gen-
erally regarded as serious pathogens of do-
mestic cats, but the past or current effects on 
this species confined to a single island are 
u nknown (Mochizuki et al. 1990). Leopard 
cats from Taiwan have also tested positive for 
feline parvovirus but not for other diseases 
that require close contact, suggesting that the 
two felid species rarely interact (Ikeda et al. 
1999).

Extrapolating from table 7 of Dickman 
(1996), it appears that 38% of 126 pathogens 
are shared between cats and native v ertebrates. 
Denny and Dickman (2010:22) citing Moodie 
(1995) found that “at least 30” pathogens “out 
of more than 100” overlapped. Dickman 
(1996) cautioned that too little research has 
been done to understand the consequences of 
these pathogens for Australian wildlife.

Unfortunately, although there is an exten-
sive field of veterinary medicine directed at 
owned cats, relatively little attention is paid to 
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feral cats and to wildlife, and even less to their 
interactions. Finally, we do not know the role 
of history and changing environments in rela-
tion to disease. Current conditions may tell us 
little; most of the damage, as with diseases and 
native peoples in the Pacific (e.g., Bushnell 
1993), may already have been done.

Beneficial Aspects

Cats owe their wide distribution in the Pacific 
to their use as rat predators on sailing ships 
during long voyages (Todd 1977): “On the 
Resolution, a midshipman’s cat brought him 
the rats it caught; he gave the cat the forepart 
and he ate the back part, cleaned, roasted and 
prepared” (Beaglehole 1969:135). Cats were 
sufficiently valuable that when they were sto-
len from one of Cook’s ships during its stay in 
Tonga in 1777 the culprits were flogged, and 
an officer reported that cats “can be but ill 
spared from Ships so overrun with rats as 
ours” (Beaglehole 1967:133).

Cats traditionally have been used to pro-
tect grain and silage (Elton 1953). The maxi-
mum weight of a Norway rat (Rattus nor-
vegicus) taken by cats is less than 200 g, 
limiting depredation to juvenile rats, as op-
posed to 300 – 400 g adults (Childs 1986). 
Adult black rats weigh only 140 – 200 g in 
Hawai‘i (Kramer 1971), suggesting that cats 
would be effective predators of all ages of that 
species.

Indoor cats provide substantial quality-of-
life benefits, both psychological and physio-
logical, to their owners (Karsh and Turner 
1988). Natoli (1994) suggested that in many 
Italian cities those who care for cats are often 
old and lonely. Similarly, she noted that cats 
have become iconographic associations of 
certain cities and are one of the few accesses 
to nature for city dwellers.

In the Pacific, cats were a past diet item of 
Maori, Marquesan, and Fijian peoples (Cruise 
1823, Kabris and Terrell 1982, Gibbons 
1984), and they remain a food for Australian 
aboriginal peoples practicing their traditional 
lifestyles, cats having replaced indigenous 
species that have become rare (Burbridge 
et al. 1988, Bird et al. 2005). Cats are still con-
sumed in China and Korea (Podberscek 2009, 

Macartney 2010) and perhaps elsewhere, in-
cluding New Guinea (Baldwin 1980).

Regulatory Aspects

Nations tend to have either strong unitary 
governments that can set policy for feral cats 
down to the local level, or federated govern-
ments, with the regional states maintaining 
primary control, except over national lands, 
like national parks, so that policies are more 
variable. Whatever the structure, there is con-
fusion as to the boundary between feral and 
owned cats, even if a country has laws and 
statutes in place to deal with the feral cat i ssue.

australia:   In Australia there are n ational, 
state, and local laws concerning feral cats. 
The National Parks and Wildlife Act of 1972 
allows cats to be destroyed if found in a park 
or designated sanctuary. The Endangered 
Species Protection Act of 1992 (subsumed in 
The Environment Protection and Biodiver-
sity Conservation Act of 1999) set in motion a 
process that culminated in a Threat Abate-
ment Plan for Predation by Feral Cats (1999 
and updated in 2008) to assign responsibility 
for reducing their effect on the Australian 
b iota (Denny and Dickman 2010). Individual 
states have subsequently developed their own 
legislation. At the local level, authorities have 
implemented civic orders requiring various 
measures such as “no cat zones,” curfews, and 
indoor confinement (e.g., Baker 2001, But-
triss 2001).

china (taiwan):   In China (Taiwan) the 
main law of relevance is the Wildlife Con-
servation Law (1989, amended 2005) to “con-
serve wildlife, protect species diversity and 
maintain the balance of natural ecosystems” 
(Chap. 1, Article 14): “Lost or wild animals 
which are not endemic to Taiwan may be 
dealt with by the Authorities if found to be 
damaging Taiwan’s plant or animal habitats” 
(Republic of China 2009). The Animal Pro-
tection Act (1998) requires that cats fed by 
people also receive medical attention and a 
safe environment (Agoramoorthy 2009).

japan:   In Japan the feral cat seems to fall 
though the legal cracks for a variety of cul-
tural reasons (Takahashi 2004). The Animal 
Protection (1973) and Rabies Prevention 
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(1950) laws apply to domestic but not feral 
cats. An Alien Species Law (2004) does not 
apply because feral cats antecede the Meiji 
p eriod (the 1870s) that was set as an arbitrary 
cutoff for the arrival of alien species (Taka-
hashi 2004). However, the migratory bird 
treaty with the United States requires both 
countries to “control the introduction of live 
animals . . . that could disturb the ecological 
balance of unique island ecosystems” (Harri-
son et al. 1992). Feral cats are designated as 
game animals under the Wildlife Protection 
and Hunting Law (1918), but the criteria for 
distinguishing them from free-roaming house 
cats remain ambiguous (Takahashi 2004). 
More recently, management of pest species has 
devolved to the prefecture level through the 
voluntary Specific Wildlife Management Plan-
ning System (Knight 2006). Local and national 
coordination was used to trap cats in various 
islands of the Okinawa and Ogasawara Groups 
(Izawa 2009). The same local jurisdictions have 
adopted policies regarding domestic pet man-
agement (Takahashi 2004, Izawa 2009).

new zealand:   Despite the lack of a law 
for endangered species (Seabrook-Davison 
et al. 2010), New Zealand has perhaps the 
strongest laws and policies concerning alien 
species in the Pacific and has implemented 
vigorous efforts to reduce their impact (e.g., 
Veitch and Clout 2002). Under the Animal 
Welfare Act of 1999 (Section 14, 2), it is an 
offense to abandon a cat. In 2007, a code of 
welfare was issued under the act for cats that 
depend partially or entirely on humans for 
their food, but not for feral cats, which are 
i ndependent of humans and as pests may be 
killed under the Biosecurity Act of 1993 ( Na-
tional Animal Welfare Advisory Committee 
2007). Farnsworth et al. (2010) noted that 
control of feral cats outside preserves or parks 
is implemented by local councils, using any 
method that is considered humane.

philippines:   The Animal Welfare Act of 
1998, Section 6, makes it unlawful to kill any 
animal except when done for the purpose of 
animal population control. The Wildlife Re-
sources Conservation and Protection Act of 
2001 distinguishes between “exotic” and non-
native species. Exotic species that are main-
tained or bred in captivity fall under its juris-

diction, but feral cats do not appear to be a 
priority compared with illegal trade and other 
problems.

united states:   The State of Hawai‘i is 
representative of jurisdictional issues for feral 
cats. Federal lands such as national parks, 
wildlife refuges, and military lands are subject 
to national laws and regulations that are 
u niformly hostile to the presence of feral cats 
(Mattheis 2002). The State of Hawai‘i will 
similarly remove predators deemed harmful 
to wildlife, and it is illegal to release a cat into 
the wild, resulting in the “take” (kill) of a mi-
gratory, threatened, or endangered bird. It is 
not clear if this has ever been enforced. The 
U.S. Endangered Species Act of 1973 has 
l egal consequences for any direct or indirect 
take of a species listed as endangered or threat-
ened so that a local jurisdiction allowing cat 
colonies near endangered species appears to be 
liable for any depredation by cats (Hatley 
2003). At the local level, in the City and C ounty 
of Honolulu, cats may not be legally fed in 
parks where signs prohibit it; however, the city 
has allowed the establishment of o fficial Trap-
Neuter-Release colonies on city land. The law 
notwithstanding, both the city and state toler-
ate unofficial colonies on public land surround-
ing schools, office buildings, and hospitals.

geographic distribution

The cat occurs throughout the Pacific (King 
1973, Baldwin 1980, Atkinson and Atkinson 
2000) (Table 2); however, in many locations it 
is not clear if the cats are feral or free-ranging 
domestics. For example, Pernetta and Watling 
(1978:229) reported cats as widespread 
throughout the Fijian islands, but “no feral 
populations of these animals are known at 
present,” but Gibbons (1984:86) reported that 
in Fiji “feral populations of cats have b ecome 
established on virtually all inhabited islands.” 
In addition, cats are often absent from smaller 
islands, particularly those without human ac-
tivity (Atkinson and Atkinson 2000).

habitat

Cats can live in almost any environment 
where humans are present. Individuals move 



TABLE 2

Geographic Distribution of Feral Cats in the Pacific Region

Locality Present Absent
No 

Information Reference

America Samoa X Amerson et al. (1982)
Austral Islands X
Australia X Abbott (2002)
Baker and Howland X Atkinson and Atkinson (2000)
Bonin Islands X Obana (1877) in Kawakami and Kujita (2004)
Caroline Islands X Wallace et al. (1972)
Isla de Cedros, Mexico X Mellink (1993)
Clarion Island, Mexico X Everett (1988)
Clipperton Island X Pitman et al. (2005)
Cocos Island, Costa Rica X Thomas (1960) in Hertlein (1963)
Cook Islands X Robertson and Saul (2007)
Easter Islanda X Mann et al. (2008)
Fiji X Pernetta and Watling (1978), Gibbons (1984)b

French Polynesia X Borden (1961), Seitre and Seitre (1992)
Galápagos Islands X Konecny (1983)
Gilbert Islands (Kiribati) X Amerson (1969)
Gorgona Island, Colombia X M. Womack, Princeton University, pers. comm.
Isla Guadalupe, Mexico X Pitman et al. (2004)
Guafo Island, Chile X Reyes-Arriagada et al. (2007)
Guam X Rogers (1995)
Hawaiian Islands X Kramer (1971)
Henderson Island, Chile X Wragg and Weisler (1994)
Indonesia X For small islets, de Korte (1991)
Japan (main islands) X Izawa (2009)
Juan Fernández X Bourne et al. (1992)
La Plata Island, Ecuador X Eradicated (Campbell et al. [2011])
Line Islands (Kiribati) X Amerson (1969), Perry (1980)
Lobos Islands, Peru X Coker (1919)
Lord Howe Island X Eradicated 1980s (Miller and Mullette [1985])
Malpelo Island, Colombia X Graham (1975); M. Womack, Princeton 

University, pers. comm.
Marquesas X Hahn (1896); J.-Y. Meyer, pers. comm., 2007
Marshall Islands X Borden (1961)
Micronesia, Fed. States X Fritts and Rodda (1998)
Nauru X Pacific Biodiversity Information Forum (2009)
New Caledonia X Gargominy et al. (1996)
New Guinea X George (1973)
New Zealand X Fitzgerald (1990)
Niue X Powlesland et al. (2000)
Norfolk Island X Hill (2002)
Northern Mariana Islands X Reichel (1991)
Okinawa X Izawa (2009)
Palau X Wiles and Conry (1990)
Palmyra X “Not self sustaining” (B. Flint, pers. comm.)
Papua New Guinea X Baldwin (1980), Flannery (1995)
Phoenix Islands (Kiribati) X Atkinson and Atkinson (2000)
Philippines X Valdez and Recuenco (2003)
Pitcairn Island X Eradicated (Bell and Bell [1997])
Sala y Gómez, Chile X Vilina and Gazitua (1999)
Samoa X Peale (1848)
Socorro Island X Jehl and Parkes (1983), Rodriguez-Estrella et al. 

(1991)
Solomon Islands X Atkinson and Atkinson (2000)
Starbuck Island X Kirkpatrick and Rauzon (1986)
Taiwan X Wu et al. (2009)
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between domestic situations and a feral exis-
tence, often with intermediate commensal 
r elationships with humans (Patronek et al. 
1997). Feral cats are less likely to become 
e stablished or persist where similar or larger 
predators and competitors are already present 
(see Predators in section on Natural Enemies) 
and where severe winters limit food without 
human subsidies (Liberg 1984, Coleman and 
Temple 1993). In the Pacific region, they are 
present from subantarctic islands, to tropical 
rain forests in New Guinea, to deserts in 
A ustralia, to numerous oceanic islands, to the 
tops of Hawaiian volcanoes, to the centers of 
cities throughout the region.

history

The domestic cat is sometimes regarded as a 
distinct subspecies of the wildcat, F. silvestris, 
which diverged from its nearest relative, the 
Near-Eastern wildcat (F. s. lybica), approxi-
mately 131,000 yr ago in the Fertile Crescent 
region of the Middle East (Driscoll et al. 
2007). Archaeological evidence from Cyprus 
suggests that the cat was tamed at least 9,500 
yr ago (  Vigne et al. 2004) and was fully do-
mesticated 4,000 yr ago in ancient Egypt. It 
was distributed along trade routes, reaching 
China just over 2,000 yr ago (Serpell 2000). 
Later, the cat was spread farther with the 
e xpanding Roman Empire, both as an exotic 
pet and because of its utility in controlling 
r odents (Zeuner 1963, Serpell 2000). By the 
1700s, the cat followed the establishment of 
European trade and settlements worldwide 

on ocean-going ships infested with rats. Pop-
ulations of cats were maintained in these 
s ettlements as pets, predators of agricultural 
pests, and in dockyards for rodent control 
(Case 2003).

Only anecdotal accounts exist of the h istory 
of cat introductions for much of the Pacific 
region. Given their widespread use on ships, 
cats likely appeared on islands shortly after 
first European contact but may not have been 
reported until long afterward. Cats went 
ashore with the wreck of the Nuesta Señora 
de la Concepción on Saipan in 1638 and they 
“soon multiplied” (Rogers 1995:20). Cats 
were present on Tinian ( Northern Mariana 
Islands) in the mid-1800s and by 1900 were 
noted in a free-ranging state ( Wiles et al. 
1990). They were supposedly introduced into 
Pohnpei between 1832 and 1851 (  Jewett 
1895).

In 1774, James Cook’s voyage left behind 
20 cats on Tahiti and several on Ulieta (now 
Ra‘iatea) and Huahine, but the Spanish had 
already left cats on Tahiti during a previous 
visit, “several of which are said to have already 
turn’d wild and retir’d to the mountains” 
(Beaglehole 1967:973; 1969). Peale (1848:211) 
reported that on Upolu, Samoa, “a passion 
arose for cats, and they were obtained by all 
possible means from the whale ships visiting 
the islands” and then “the cats have multiplied 
and become wild.” By 1804, cats were already 
feral in the Marquesas (Hahn 1896). On Er-
romanga, cats were traded for boatloads of 
Polynesian sandalwood (Santalum insulare) 
(Turner 1861).

TABLE 2 (continued)

Locality Present Absent
No 

Information Reference

Tokelau Island X Kirkpatrick (1966)
Tonga X Rinke (1986)
Tuamotu Island X Thibault (1988)
Tuvalu X Hedley (1896)
Vanuatu X Vanuatu Government (2009)
Wake Island X Eradicated (Rauzon et al. [2008])
Wallis and Futuna X King (1973)

a  Isla de Pascua or Rapa Nui.
b  Pernetta and Watling considered the cat domestic only and uncommon, but Gibbons stated that feral populations are well estab-

lished.
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In New Zealand, cats likely arrived with 
the first explorers in 1769 (Fitzgerald 1990) 
but remained close to human settlements 
u ntil about 1870 ( Wilson 2004). Ghill (1885, 
quoted in Atkinson and Atkinson [2000]) 
s tated that cats were introduced to Rarotonga 
in the southern Cook Islands by early mis-
sionaries in the 1820s to help keep down 
n ative rats but then turned their attentions to 
native birds, leading to several extinctions. In 
Australia, feral cats spread from multiple 
coastal introductions in the period 1824 –  
1886, so that by 1890 nearly the entire con-
tinent had been colonized (Abbott 2002, 
2008).

Cats were present in the Galápagos by 
1869 (Salvin 1876). In the southern Cook 
I slands, cats were probably introduced to 
Mauke by 1825 (Lever 1987) and to R arotonga 
by 1828 ( Williams 1845). Feral cats are now 
present on almost all inhabited islands in Fiji, 
having been introduced in the early 1800s and 
becoming abundant by the 1870s (Gibbons 
1984).

Kramer (1971) suggested that cats were 
rare or absent in Hawai‘i in 1825 because the 
naturalist on HMS Blonde failed to note them 
during visits to O‘ahu and Maui. Bracken-
ridge (1841) reported “wild” cats on the island 
of Hawai‘i in 1840. Spaulding (in Kramer 
1971) reported a ship paying for supplies in 
1850 with a pair of Manx cats, suggesting that 
cats were still rare, or at least that Manx had 
novelty value. However, just a few years later, 
Mark Twain (1866:1) vividly described the 
abundance of cats in Honolulu: “companies of 
cats, regiments of cats, armies of cats, multi-
tudes of cats, millions of cats, and all of them 
sleek, fat, lazy, and sound asleep.”

In the Bonin Islands, cats became feral fol-
lowing their introduction as the islands were 
settled in 1830 (Obana 1877 in Kawakami and 
Kujita 2004). On Palmyra Island, cats appear 
to be occasionally reintroduced by visiting 
yachts (B. Flint, pers. comm.), and this could 
be a problem on other previously cat-free 
i slands.

On Jarvis Island, cats were introduced as 
late as 1885, reintroduced with settlers in 
1938 (Rauzon 1985), and then eliminated by 
1983 (Kirkpatrick and Rauzon 1986).

physiology

Body temperature is usually within the range 
of 38° – 39.2°C (Case 2003). The thermoneu-
tral zone is between 35°C and 38°C ( National 
Research Council 2006). The cat maintains 
its body temperature behaviorally in several 
ways. Heat is dissipated through increased 
respiration, by evaporation of saliva applied to 
the coat during grooming (Case 2003), and by 
excreting sweat through glands located on the 
hairless pads of its paws (Lloyd 1963). Be-
tween 36° and 40°C, cats begin to show signs 
of heat stress by panting heavily. Cats become 
more active below 20°C, presumably to in-
crease heat production, and they begin to 
shiver below 5°C (Forster and Furguson 1952 
in National Research Council 2006). Behav-
iorally, cats respond to cold by seeking warm 
areas or by curling up to reduce surface area 
(Case 2003).

Heartbeat rate varies with age, size, and 
physiological state but is generally within the 
range of 120 – 240 beats per minute (Case 
2003). Average respiratory rate is 25 breaths 
per minute (Case 2003). Metabolic energy use 
for the cat is recorded variably from 31 to 100 
kcal/kg/day at room temperature from differ-
ent studies, but because the cat’s thermoneu-
tral zone is above standard room temperature, 
cold thermogenesis could have influenced 
some of these results ( National Research 
Council 2006). Dietary thermogenesis is not 
recorded but most likely is 10% of the meta-
bolic rate, as in both dogs and humans ( Na-
tional Research Council 2006). Cats require 
approximately 290 – 380 kJ/kg/day to main-
tain body weight ( National Research Council 
1986). Cats have low amounts of subcuta-
neous fat and cannot stockpile energy, mak-
ing continuous hunting necessary for survival 
(  Jones and Coman 1982).

In many areas where there is no source of 
freshwater, well-fed cats can obtain all their 
necessary water requirements from their prey 
(Prentiss et al. 1959) and are capable of sur-
viving on seawater under certain c ircumstances 
( Wolf et al. 1959).

Cat eyes are large compared with head size 
and set forward on the face, giving binocular 
vision over approximately 120 degrees, plus 



186 PACIFIC SCIENCE ·  April 2012

lateral vision of ∼80 degrees on each side, for 
a total range of vision of 280 degrees, with 
a protruding curved cornea further enhanc-
ing visual range (Case 2003). Cats do not 
p ossess extreme visual acuity but are special-
ized to detect movement very well. Low-light 
vision is enhanced by the large size of the 
c ornea and the ability to open pupils very 
wide to illuminate a large portion of the ret-
ina. The short distance from pupil to retina 
results in minimal scattering of light and bet-
ter illumination of receptor cells. Specialized 
reflective cells immediately behind the retina 
reflect unabsorbed light back toward the vi-
sual receptors to provide light absorption in 
dim environments (Case 2003). Cat eyes con-
tain a high proportion of rods (the most sensi-
tive visual receptors) and fewer cones (which 
respond to bright lights and colors). They 
have dichromatic color vision, seeing only 
limited colors (green and some blue but not 
red), and are slightly myopic, with better vi-
sion ∼2 – 7 m away, and poor focus at close 
range. Cats also have a third eyelid (an extra 
membrane between eyelid and eyeball) for 
protection and tear secretion dispersal (Case 
2003).

The literature suggests that cats do not 
e xhibit a clear pattern of circadian activity and 
can be active at any time, although individual 
cats or populations can show greater activity 
during certain times ( National Research 
Council 2006). In Hawai‘i, Hess et al. (2004) 
found that cats were most active during 2000 –  
2200 hours, with a lesser peak at 0600 – 0800 
hours.

Cats, like felids in general, require a high 
protein diet (12 – 18%), because they cannot 
synthesize niacin, vitamin A, taurine, or 
a rachidonic acid to produce prostglandins 
(MacDonald et al. 1984). They also require 
arginine, large amounts of thiamine, and 
s ulphur-containing amino acids (Bradshaw 
et al. 1999). MacDonald et al. (1984) argued 
that retention of hunting skills by domestic 
cats was necessary to provide nutrients that 
cats cannot synthesize and that this ability to 
hunt in turn prevented full domestication, 
providing the continuing option of reverting 
to a feral existence.

reproduction

Cats are highly efficient breeding machines. 
Female cats are sexually mature as early as 7 
months and can produce 1.5 – 2 litters a year 
with one to six kittens each (Turner and Bate-
son 2000, Nutter et al. 2004). They have a 
short gestation period (63 days) and no de-
layed implantation. In areas with seasonality, 
cats become ready to breed as the day length 
increases in the spring, timing reproduction 
so that resources are available to support 
pregnancy and lactation (Turner and Bateson 
2000). Kittens wean onto solid food between 
4 and 7 weeks of age (Turner and Bateson 
2000). Kittens stay with their mothers for 
roughly 6 months and are sometimes “moth-
ered” communally by more than one female 
(Turner and Bateson 2000).

Mothers start bringing prey items to their 
kittens at about 4 weeks of age and take an 
a ctive role in the development of their kittens’ 
predatory behavior (Leyhausen 1979). How-
ever, maternal training is not necessary, be-
cause 45% of kittens raised alone killed rats or 
mice without training, and even kittens raised 
as vegetarians in the laboratory killed but did 
not eat rats (Kuo 1930).

population dynamics

Bernstein (2005) estimated that there were 
200 million pet or owned cats in the world. 
The United States alone may have 90 million 
owned cats and another 25 – 100 million un-
owned cats, based on a range of estimates 
(Robertson 2008, Lepczyk et al. 2010).

In addition to indoor cats, free-ranging cat 
populations can be subdivided into three 
r ather fluid subgroups: free-ranging domestic 
cats that have a home to return to, vagrant 
and abandoned (unowned) cats that retain 
some association with humans through local 
feeding or cat colonies, and feral cats that are 
independent of and are not intentionally fed 
by humans (cf. Patronek 1998). Up to 36% of 
owned cats started as strays before being 
t aken in, and numerous owned cats are in turn 
abandoned (Patronek et al. 1997, Rochlitz 
2000).
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Felis silvestris, the ancestor of the domestic 
cat, is believed to be solitary when adult, but 
the domestic cat in contrast can vary its soci-
ality, depending on its sex, food, and other 
environmental factors (Bradshaw 1992, Li-
berg et al. 2000). Male feral cats typically have 
larger hunting home ranges and are solitary. 
Females, when feral, can either be solitary 
or congregate in groups with other females, 
many of whom may be related (Turner and 
Bateson 2000).

Cats can move up to 200 km in a lifetime 
( Newsome 1991). The only landscape ge-
netics study of feral cats found “High genetic 
diversity, low structure, and high numbers 
of migrants per generation” (Hansen et al. 
2007:587). Pettigrew (1993) suggested the 
presence of a large “floater” population, in ad-
dition to the resident population. Low degree 
of structure and a large number of migrants 
suggest that efforts to control cats must be 
done at the right scale, which would need to 
be very large or very intensive if it were to be 
effective.

Home range size varies greatly depending 
on the environment, often being greater in 
what appear to be less-productive environ-
ments. Reported measurements also vary by 
time of day, sex, season, and duration and 
methodology of the study. On a small Japa-
nese island of 1.25 km2 where feral cats fed on 
fish waste at garbage sites, the home range 
was only 0.01 km2 ( Yamane et al. 1994). In 
New Zealand farmland, females had a range 
of 1.88 – 2.79 km2, but home ranges in adja-
cent woodland were smaller (0.37 – 1.09 km2); 
males had larger ranges that cut across habitat 
types: 2.76 – 3.00 km2 (Langham and Charles-
ton 1990). In Hawai‘i, home ranges were 5.74 
km2 for males and 2.23 km2 for females in 
montane wet forest (Smucker et al. 2000) and 
14.18 km2 for males and 7.72 km2 for females 
in semiarid woodland (Goltz et al. 2008). In 
the Galápagos under arid conditions, home 
ranges were 3.04 km2 for males and 0.82 km2 

for females (Konecny 1987a). In two semiarid 
environments in Australia, average ranges 
were 6.20 and 2.2 km2 for males (  Jones and 
Coman 1982, Edwards et al. 2001). In the 
Gibbon Desert, Australia, home ranges varied 

b etween 7.00 and 12.00 km2 (Burrows et al. 
2003). At high-latitude, food-poor Stewart 
 Island, New Zealand, the average range was 
20.83 km2 (Harper 2004).

natural enemies

Predators and Competitors

Feral cats do not seem to become well estab-
lished in areas with “mesopredators” that ei-
ther compete with or prey upon cats. In New 
Zealand, Taylor (1984) suggested that stoats 
(Mustela erminea) outcompete feral cats, re-
stricting their presence to larger islands and 
to areas either with rabbits or close to human 
habitation. Coyotes (Canis latrans) control 
cats in coastal southern California (Crooks 
and Soulé 1999). In the northeastern United 
States, probably representative of continental 
areas, Kays and DeWan (2004) speculated 
that coyotes and a small mustelid, the fisher 
(Martes pennanti ), limit both feral cat numbers 
and their use of forested areas. In Hong Kong, 
cats are most common on Lantau Island, 
where the rare leopard cat (Prionailurus benga-
lensis) is absent (Pei et al. 2010).

In Australia, Abbott (2002) suggested that 
feral cats did not successfully colonize the 
i nterior until populations of competitors/
predators were reduced, including the dingo 
(Canis lupus dingo), tiger quoll (Dasyurus macu-
latus), and the wedge-tailed eagle (Aquila 
a udax), as well as the aboriginal peoples. Din-
gos appear to control cat numbers (Pettigrew 
1993, Glen et al. 2007), and cats increased 
when dingoes and foxes (Vulpes vulpes) were 
“virtually eradicated” from a part of the Gib-
son Desert of Western Australia (Burrows 
et al. 2003).

Diseases and Parasites

Cats have a wide range of parasites and dis-
eases. Moodie (1995) reported 15 viruses, 31 
genera of bacteria, 17 fungi, and two algae as 
pathogens of cats and summarized the Austra-
lian records, including presence in feral cats.

Among the major diseases of importance to 
feral populations are feline calicivirus (FCV  ), 
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feline herpesvirus (FHV  ), feline panleukope-
nia or parvovirus virus (FPV  ), feline leukemia 
virus (FeLV  ), and feline immunodeficiency 
virus (FIV  ).

Feline calicivirus (FCV  ) usually only causes 
low mortality, except in kittens; however, one 
strain, virulent systemic feline calicivirus (  VS-
FCV  ), produces elevated mortality in all age 
groups (Radford et al. 2007). FCV is more 
prevalent in crowded conditions, spreads 
through direct contact with body discharges, 
and can persist for months in both cats and 
the environment (Ossiboff et al. 2007, Rad-
ford et al. 2007).

Viral rhinotracheitis caused by a feline her-
pesvirus (FHV  ) is an upper-respiratory infec-
tion associated with high fever and mortality 
primarily in kittens (Merck 2008). Transmis-
sion is primarily by direct contact because the 
virus survives less than a day in the environ-
ment; many cats are latent carriers, resuming 
shedding of virus following stress (recrudes-
cence), so a crowded environment can be an 
infectious one (Gaskell et al. 2007). Cohen 
et al. (2000) showed through models that once 
an FHV is introduced into a population, it 
tends to persist because of recrudescence and 
the turnover of individuals, such that there is 
a steady availability of newly susceptible cats. 
Moodie (1995) reported a New South Wales 
study that showed that 17% of feral cats from 
a dump site tested positive for antibodies for 
FHV, but only 9% were positive from a more 
isolated site.

Feline panleukopenia, parvovirus virus 
(FPV  ), also known as feline distemper or 
i nfectious enteritis, presents with symptoms 
of weakness, diarrhea, vomiting, and septic 
shock and is highly contagious and often fatal, 
especially in cats less than 5 months old. It is 
spread through direct contact or through 
contact with body secretions that can remain 
infectious in the environment for up to a year 
(Merck 2008). Cats develop temporary im-
munity if they survive, so the disease has re-
peated sporadic outbreaks every time a popu-
lation of sufficient susceptible individuals 
accumulates. On small islands, the entire pop-
ulation may be susceptible, so FPV has been 
used as part of eradication efforts, although it 

has never proved sufficient by itself (Rauzon 
1985, Veitch 1985).

Feline leukemia virus (FeLV  ) is spread 
through body fluids and requires close prox-
imity, such as mutual grooming or even 
s haring a food bowl. Most cats recover, but 
roughly 30% develop severe depression of the 
immune system and anemia, eventually suc-
cumbing to opportunistic infections (Merck 
2008).

Danner et al. (2007) reported a prevalence 
of 16.2% of FeLV on Mauna Kea Volcano on 
the island of Hawai‘i. This was within the 
l evels capable of significantly depressing feral 
cat populations in models (Fromont et al. 
1997, Courchamp and Sugihara 1999). Lee 
et al. (2002) and Luria et al. (2004) reported 
prevalence of only 3.3 – 3.7% in central F lorida 
and 5.3% in North Carolina. Lin et al. (1995) 
did not detect FeLV in a sample of 24 “home-
less” cats from a shelter in Taiwan.

Feline immunodeficiency virus (FIV  ) is 
spread primarily through aggressive interac-
tions, tends to be more prevalent in male and 
older cats, and like human HIV, leads to a 
long-term deterioration in the immune sys-
tem, eventually allowing opportunistic infec-
tions (Courchamp and Pontier 1994). Danner 
et al. (2007) reported 8.8% prevalence on 
Mauna Kea Volcano on the island of Hawai‘i, 
similar to the 8% reported for South Australia 
( Winkler et al. 1999) but lower than the 21 –  
25% for Sydney, Australia, feral cats ( Norris 
et al. 2007). Lin et al. (1995) reported a rate 
of 13% for “homeless” cats in Taiwan. 
C ourchamp and Pontier (1994) reported the 
global FIV prevalence average for feral cats as 
15.7%.

response to management

The politics of management are almost hope-
lessly complex because they involve several 
categories of cats and sharply differing s ocietal 
views on what constitutes acceptable manage-
ment of cats, what constitutes “humane” 
treatment, and whether an individual of an 
i ntroduced species should have equality with 
the native species it is often devastating (M effe 
2008).



Felis catus, Pacific Island Invasive Species ·  Duffy and Capece 189

Acceptable management in a given urban 
setting might involve doing nothing because 
of the presence of free-ranging domestic cats. 
In areas with high wildlife values, however, 
the presence of cats might be unacceptable. 
Eradication would be preferred, especially if 
only feral cats were present, with no source 
of immigration from an owned population. 
Eradication is potentially possible on islands 
or at mainland sites where the rate of removal 
is greater than population increase, where 
there is no immigration, where all animals can 
be removed, and where there are the neces-
sary resources to complete the task (Bomford 
and O’Brien 1995). However, possible meso-
predator release effects (Courchamp et al. 
1999), where another predator would replace 
cats with consequent population increases of 
prey (Fitzgerald and Karl 1979, Zavaleta et al. 
2001), suggest the need for designing eradica-
tion programs that take into account such 
ecosystem effects. At other sites with high 
b iological values, the benefits of eradication 
may not be worth the social or financial costs, 
so that localized control targeted at both feral 
and owned cats would be the default for 
p rotecting resources (Bomford and O’Brien 
1995).

Methods for Excluding Cats

exclusion zones:   Local jurisdictions in 
Australia and New Zealand have declared cat 
exclusion zones where property owners may 
not keep cats at all or must keep their cats in-
doors or confined to their premises (Grayson 
et al. 2002, Metsers et al. 2010). These are 
o ften near natural areas with rare or endan-
gered species (Buttriss 2001). Research by 
Metsers et al. (2010) suggested that such 
e xclusion zones would need to be more than 
2.4 km in breadth in rural areas and 1.2 km in 
more urban areas. Lilith et al. (2008) s uggested 
that a zone of only 360 m is needed, but they 
cautioned that local conditions probably de-
termine home range.

In Australia, Moore (2001) and McCarthy 
(2005) concluded that education is essential 
for any successful efforts to get the c ommunity 
to keep cats indoors, and Lilith et al. (2006) 

found moderate public willingness to confine 
their cats to their properties if n eeded. How-
ever, Moore (2001) concluded that 80% of 
the free-roaming cats in his community were 
not owned, so such solutions do not a ddress 
most of the cat predation problem on wildlife.

fencing:   To keep cats out of areas with 
sensitive wildlife, a variety of fences have been 
developed that are resistant to the cat’s ability 
to tolerate electric shock, dig, climb vertical 
surfaces, and jump at least 1.8 m (Long and 
Robley 2004). No fence system is impregna-
ble, so backup methods are required within 
the exclosure to remove cats that breach the 
fence (Speedy et al. 2007, Department of the 
Environment, Water, Heritage, and the Arts 
2008). Opinions concerning fences are mixed. 
Some regard them as expensive to set up 
and maintain, requiring expensive ongoing 
backup efforts, so that they are best used to 
protect localized high-value wildlife resources 
(Coman and McCutchan 1994, Department 
of the Environment, Water, Heritage, and 
the Arts 2008). On the other hand, fences can 
exclude multiple predators and ungulates, as 
well as cats, and have been used effectively 
and economically over large areas that were 
being rehabilitated (Day and MacGibbon 
2007).

sonic deterrence:   Mills et al. (2000) 
found little deterrence produced by an ultra-
sonic device, but Nelson et al. (2006) found 
some evidence that such devices reduced the 
probability of a cat’s intrusion into a site and 
stronger evidence that such intrusions are of 
shorter duration when devices are present.

eradication:   In areas such as islands 
where the risk of recolonization is low and 
biodiversity values are high, eradication of cat 
populations may be the preferred strategy 
( Wood et al. 2002). This is especially true for 
offshore or oceanic islands (  Veitch 2001). 
The Pacific region has led the world in such 
efforts (  Veitch 2001, Wood et al. 2002, 
N ogales et al. 2004, Campbell et al. 2011). 
Worldwide, cats have been eradicated from 
fewer than 100 islands, and there remain 
thousands of islands where cats could be erad-
icated to reduce their threat to biodiversity 
(Campbell et al. 2011, Medina et al. 2011).



190 PACIFIC SCIENCE ·  April 2012

Use of toxic baits has proved a necessary 
but not sufficient method for removal of cats 
in many cases (see Campbell et al. 2011). The 
ideal toxicant would be specific to cats, or at 
least to felids/carnivores, humane, fast acting, 
and inexpensive. Several nonspecific toxicants 
have sufficient advantages that they have been 
the primary tactic for eradication (Short et al. 
1997).

Many eradication programs have employed 
sodium monofluoroacetate (1080) in baits as a 
control method because it is inexpensive and 
nonpersistent in food chains (McIlroy 1996, 
Twyford et al. 2000, Algar and Burrows 2003, 
Rodríguez et al. 2006). Use of this poison is 
not permitted in the United States. Cats are 
highly susceptible to 1080 and can be killed 
“humanely,” although this has been ques-
tioned (Sherley 2007). Trials are currently 
b eing conducted on the effectiveness of para-
aminopropriophenone (PAPP), a fast-acting 
toxicant, which appears to be “humane and 
effective” for carnivores (Eason et al. 2010b), 
although some bird species may be vulnera-
ble, so the means of presenting the bait must 
be designed to limit such exposure (Eason 
et al. 2010a).

Cat populations have also been reduced or 
removed as a result of secondary poisoning. 
This has occurred following control cam-
paigns undertaken against rodents and opos-
sums (Gillies and Pierce 1999) and l agomorphs 
(Heyward and Norbury 1999), using 1080 in 
New Zealand. Secondary poisoning by Brodi-
ficoum, a second-generation anticoagulant, 
targeting rat species, was responsible for erad-
icating cats on Tuhua Island, New Zealand, 
and accounted for most cat mortality on 
Raoul and Motutapu/Rangitoto Islands, New 
Zealand (D. Williams and E. Murphy, pers. 
comm. in Parkes [2009]; J. Parkes, pers. 
comm.). Brodificoum used against rabbits on 
the Otago Penninsula, New Zealand, resulted 
in cat deaths (Alterio 1996).

As a general principle, toxicant efficiency 
depends on bait size, shape, taste, color, 
strength, and positioning, both to attract cats 
and to deter incidental take by other species 
(e.g., Morgan et al. 1996, Wickstrom et al. 
1999, Marks et al. 2006, Algar and Brazell 
2008).

Trapping is commonly used for eradica-
tion, especially in conjunction with other 
methods ( Wood et al. 2002, Nogales et al. 
2004). Common live-trap types used include 
padded leg-hold, gin, and cage/box traps 
( Wood et al. 2002, Nogales et al. 2004). Leg-
hold traps have proved the most effective but 
require considerable skill (  Veitch 2001, Wood 
et al. 2002). Cage/box traps are generally less 
effective (Domm and Messersmith 1990, De-
partment of the Environment, Water, Heri-
tage, and the Arts 2008) but may be the 
m ethod of choice where owned cats are pre s-
ent (e.g., Rauzon et al. 2008). Live trapping is 
very labor intensive because traps have to be 
checked at least daily or require a mechanism 
to signal if a cat is caught (Benevides et al. 
2008, Will et al. 2010).

After a variety of attempts with existing 
traps such as Conibears (Poutu and Warbur-
ton 2001), new lethal trap designs have been 
developed that kill quickly, have reduced risk 
of bycatch, do not require daily checking, and 
are humane according to international and 
New Zealand standards ( N. Z. Animal Wel-
fare Act of 1999): “10 of 10 animals to be 
r endered unconscious within 3 minutes of 
capture” ( Warburton and Poutu 2002, War-
burton et al. 2002). These traps appear al-
ready to be in wide use throughout the P acific, 
although documentation is lacking.

Hunting is also employed frequently in 
eradication campaigns, either with or without 
dogs. Prior hunter experience is critical, 
o therwise the cats that survive become wary 
( Wood et al. 2002, Rodríguez et al. 2006). 
Hunting tends to be a preferred technique 
employed to remove remaining cats at a site 
( Nogales et al. 2004); however, Bester et al. 
(2000) concluded that hunting was ineffective 
at low cat densities.

Biological agents (disease) have been effec-
tive as eradication tools when used in con-
junction with other methods. One of the 
m ajor benefits of a biological control can be 
its self-disseminating nature. Van Rensburg 
et al. (1987) documented that feline panleu-
kopenia virus (FPV  ) reduced the cat popula-
tion size on Marion Island from an estimated 
3,409 to 615 individuals in 5 yr (Bester et al. 
2002). However, the population stabilized 



Felis catus, Pacific Island Invasive Species ·  Duffy and Capece 191

a fter an initial decline, presumably as resis-
tance developed, suggesting that FPV alone 
was insufficient (  Van Rensburg et al. 1987). 
Similarly, FPV was used to eradicate cats 
from Jarvis Island; however, trapping and 
hunting were needed to finish the effort (Rau-
zon 1985).

Courchamp and Sugihara (1999) c oncluded 
that feline immunodeficiency virus (FIV  ) and 
feline leukemia virus (FeLV  ), both of which 
remain effective even at low host densities, 
could serve as effective agents for cat control 
on islands and have the potential to greatly 
increase the efficiency of an eradication pro-
gram, when used in conjunction with other 
methods. Biological control techniques may 
not be effective in mainland areas where the 
diseases and consequent natural immunity are 
already present (see section on Natural Ene-
mies). Even on islands, there are p otential risks 
associated with these techniques, such as spread 
of infection to owned cat populations and to 
closely related species, if either is present.

Methods for Local Control

reducing effectiveness of depreda-

tion:   A variety of techniques may reduce the 
efficiency of cats as predators to various de-
grees, such as neutering, which may reduce 
wandering/hunting; partial or complete cat 
curfews (Baker 2001); bells (Ruxton et al. 
2002); alarms (Gillies and Cutler 2001, 
N elson et al. 2005, Calver and Thomas 2011); 
and “pounce protectors” (Calver et al. 2007). 
These, however, do not work for feral cats, or 
for owned cats if the owners are unwilling to 
apply them.

habitat management:   With the as-
sumption that optimal habitats of some en-
dangered species provide less favorable hunt-
ing opportunities for cats, habitat restoration 
or modification may reduce the impact of cats 
(Department of the Environment, Water, 
Heritage, and the Arts 2008). Habitat man-
agement was tried for yellow-eyed penguins 
(Megadyptes antipodes) but actually seemed to 
attract predators, suggesting a need to under-
stand the biology behind potential manage-
ment (Alterio et al. 1998). In a special case 
in Australia, restoration of fluoroacetate- 

producing Gastrolobium (Fabaceae) communi-
ties could reduce cat populations and preda-
tion because their native prey would contain 
lethal amounts of secondary metabolites 
(Short et al. 2005, Peacock et al. 2011).

fertility control:   Nonlethal chemical 
control through fertility management, includ-
ing effective contraception or abortive agents 
for feral cats, has yet to be developed (see 
Moodie [1995] for a general discussion of 
such contraceptives). Such control could offer 
an important option for local cat control 
where public perceptions are important 
(Fischer et al. 2001). Models of a nonlethal 
biological control or virus-vectored immuno-
contraceptive (  VVIC) show it would be a 
more efficient way to disseminate a contra-
ceptive than would a chemical contraceptive 
deployed in baits (Courchamp and Cornell 
2000). However, social acceptance of immu-
nocontraceptives delivered through a live 
v irus might be problematic because of con-
cerns that the virus might jump to other 
mammals. More pragmatically, in Hawai‘i, a 
bill was recently introduced in the state legis-
lature but failed to pass that called for the “fix-
ing” of all cats sold in pet shops as a means of 
reducing the release of fertile female cats 
(Shikina 2011). Such legislation would help 
remove one source of feral cats.

encouraging natural competitors 

and predators:   The experimental reintro-
duction of dingos (Canus lupus dingo) or sim-
ilar mesopredators to control cats and allow 
recovery of native species has been suggested, 
but this would face social resistance because 
of risk to livestock and pets and because 
changes in the Australian landscape make din-
gos less acceptable to many Australians (Glen 
et al. 2007, Department of the Environment, 
Water, Heritage, and the Arts 2008). Intro-
ducing mesopredators to combat cats would, 
of course, not be an option on islands where 
terrestrial predators had not naturally oc-
curred, because this would serve to increase 
the predation burden on the surviving indig-
enous species.

reducing the prey base:   Removing a 
critical part of the prey base may lead to 
r eductions in cat populations and protection 
of indigenous prey species. In the Flinders 
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Ranges, South Australia, rabbit control mea-
sures caused a deterioration in female cat 
body condition and probably reduced subse-
quent cat populations, relaxing predation on 
native species (Holden and Mutze 2002). In 
more urban areas, simple sanitation that re-
duces rat populations and garbage for scav-
enging might help reduce feral cat popula-
tions, although it is not clear that cats actually 
control rats in urban areas (Childs 1991, Glass 
et al. 2009).

maintaining trap-neuter-release 

populations:   Trap-Neuter-Release (TNR) 
programs have become increasing common in 
urban areas and are typically geared toward 
caring for urban or suburban cat “colonies” of 
abandoned cats. They use live or box traps to 
catch cats, which are then neutered, checked 
for disease, sometimes vaccinated, marked, 
and returned to a central area where they are 
usually fed by a caretaker (Slater and Shain 
2005). Live trapping in urban areas appears to 
be more successful than in the wild (Short 
et al. 2002). A single attempt to use TNR for 
eradication, on La Plata Island, Ecuador, was 
unsuccessful (Campbell et al. 2011).

TNR colonies are supposed to eliminate 
reproduction, because all cats are neutered, so 
that colonies will eventually become extinct, 
although this appears to take at least a decade 
(Slater 2005) and does not appear to have ever 
happened. In fact, the actual goal often seems 
to be reduction to a “manageable” colony size 
with corresponding “decreased complaints” 
( Neville 1983, Hughes et al. 2002). It has also 
been claimed that these programs “can allow a 
sensible number of cats to remain which are 
often essential for pest control in urban envi-
ronments” (Robertson 2008:371), although 
there appears to be no documentation for 
such a function or for what constitutes “a sen-
sible number.”

This methodology has sometimes received 
uncritical acceptance (e.g., Farnsworth et al. 
2010), despite the fact that available evidence 
clearly shows that essentially all TNR pro-
grams fail to eliminate or substantially reduce 
population sizes of cats (Castillo and Clarke 
2003, Winter 2004, Foley et al. 2005). Foley 
et al. (2005) found that TNR management 
did not achieve a reduction in cat population 

growth or in the number of pregnant females. 
Even when population reduction is possible, 
it typically occurs over a time frame that is 
u nacceptable in terms of predation on sur-
rounding wildlife (e.g., 66% population de-
crease over 11 yr [Levy et al. 2003]). Popula-
tion reductions by TNR programs are usually 
achieved through adoption (Levy et al. 2003, 
Longcore et al. 2009), so the more-effective 
programs might better be called Trap- 
Neuter-Adopt (cf. Slater 2005).

Population models for cat colonies suggest 
that trap-euthanasia is more effective than 
TNR for reducing colony sizes (Andersen 
et al. 2004), although Schmidt et al. (2009) 
found that trap-euthanasia did not outper-
form TNR in the special case of absence of 
immigration. TNR programs are generally 
doomed to fail because of immigration from 
owned cat populations (Patronek 1998, Cas-
tillo and Clarke 2003, Natoli et al. 2006). 
TNR creates an “attractive nuisance” such 
that people dump unwanted cats in colonies, 
rather than in shelters (  Jessup 2004, Winter 
2004). Any reduction in a TNR colony is soon 
swamped by new arrivals (Schmidt et al. 2009).

There can be social benefits for humans in 
TNR programs. These programs serve to 
educate the public, build a constituency for a 
societal problem, and provide “enhanced 
f eelings of self esteem” for highly dedicated 
colony caretakers (Zasloff and Hart 1998, 
Centonze and Levy 2002). TNR colonies can 
relieve local governments of many of the costs 
of cat control programs through donation of 
volunteer time, although this would in turn 
raise expectations of transparency about re-
porting on the effectiveness of such programs. 
TNR also can relieve local humane societies 
of negative publicity, because cats no longer 
need to be euthanized. This may be especially 
true in Asian countries with their religious an-
tipathy toward killing (Takahashi 2004).

However, the politics and ethics of TNR 
may be complex. People for the Ethical Treat-
ment of Animals (2007) stated: “PETA’s ex-
periences with trap-alter-and-release (aban-
don) programs and ‘managed’ feral cat 
colonies have led us to believe that these pro-
grams are not usually in cats’ best interests” 
and “we cannot in good conscience advocate 
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trapping, altering, and releasing as a humane 
way to deal with overpopulation and home-
lessness.”

There are legal questions about TNR pro-
grams, because someone has to own the cat to 
allow it to be operated on, and once owned, it 
cannot be simply abandoned in many jurisdic-
tions (  Jessup 2004). Veterinarians participat-
ing in TNR may appear to be on shaky ethical 
grounds in that they would be operating on a 
cat that did not belong to the person who 
brought it in, knowing that it would be aban-
doned once treated and that it would not be 
likely to receive further medical attention 
(  Jessup 2004). Similarly, public officials al-
lowing cat colonies on public land are essen-
tially privatizing public space for those who 
maintain cat colonies, reducing public access 
to such areas.

If cat colonies present an increased risk of 
transmission of toxoplasmosis, this appears to 
violate the U.S. Civil Rights Act and similar 
statutes of other nations, because the colonies 
deny certain groups of society safe access to 
public, common lands (Patronek 1998, Ikeda 
2000, Jessup 2004). Municipalities that allow 
TNR colonies that kill endangered species 
appear to be in violation of statutes such as the 
U.S. Endangered Species Act and the U.S. 
Migratory Bird Treaty Act (Hatley 2003, Jes-
sup 2004), and, on certain Japanese islands, 
this is in violation of the Japanese – U.S. Mi-
gratory Bird Treaty (Harrison et al. 1992).

There are generally no benefits to wildlife 
derived from TNR programs, because the 
number of predators is not greatly reduced 
(Environment Australia 1999). Instead, 
m anaged colonies artificially concentrate the 
hunting impact of colony members (Schmidt 
et al. 2007), with adverse effects on adjacent 
wildlife (Smith et al. 2002). Regular move-
ment between colonies (Levy et al. 2003) and 
between wild and human-populated areas 
(Guttilla and Stapp 2010) can be common for 
colony cats, such that their impact extends 
well beyond the TNR colony area.

Cat colonies may become foci for feline 
diseases (see section on Natural Enemies). 
Some of these can be prevented with vaccina-
tion; others may require the removal of sick 
individuals before they infect the rest of the 

colony. Colonies that do not have adequate 
and continuing veterinary care have the po-
tential to infect free-ranging domestic cats 
(Murphy et al. 1999), imposing a financial and 
emotional burden on adjacent cat owners that 
either is not usually considered in discussions 
of cat colonies or is dismissed. On the other 
hand, Lee et al. (2002) and Luria et al. (2004) 
have argued that various infectious disease 
levels do not differ between feral and owned 
cats, but the more interesting comparison 
would have been between feral and indoor-
owned cats (O’Connor et al. 1991).

cat sanctuaries:   Cat sanctuaries main-
tain feral cats taken from the wild in enclosed 
areas where they are provided with food, shel-
ter, and veterinary services while removing 
their impact on wildlife ( Winter 2003). This 
represents what may be the only acceptable 
compromise between TNR and wildlife advo-
cates (  Jessup 2004). Unfortunately, such 
sanctuaries are expensive and have limited ca-
pacity compared with the extent of the prob-
lem; however, groups opposed to euthanasia 
of cats can be given the opportunity within a 
set time to raise the resources for this option 
(e.g., Takahashi 2004).

PROGNOSIS

Relations between cats and humans have al-
ways been complex. We have worshiped them 
or feared them, fed them, eaten them, and 
burned them alive. We have encouraged them 
to protect our grain supplies and coddled 
them as companion animals. We have spread 
them across the world onto isolated islands 
where they have caused major devastation. 
Today, in many Pacific nations, we allow our 
domesticated cats to slip out the front door to 
continue their predatory habits that take great 
tolls of wildlife no matter how well fed they 
are. The high reproductive capacity of cats 
can have dire consequences for human health 
and for local wildlife when feral populations 
are established.

There are three broad settings for cat man-
agement in the Pacific: (1) small islands, often 
uninhabited, with high biodiversity values, 
where wildlife is the priority; (2) habitats with 
intermediate to high biodiversity values and 
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human sensitivity within or adjacent to land-
scapes of low diversity where either wildlife or 
humans may be the priority; and (3) urban and 
suburban areas with low biodiversity. How-
ever, all cat management is local and is the 
end result of an interplay of science, politics, 
local social, ethical, and even religious beliefs.

In the case of small islands with high biodi-
versity values, the main question is how to 
r emove cats most efficiently, humanely, and 
with minimum negative effect so as to allow 
the restoration of the surviving ecosystem. 
Techniques are steadily improving, as are the 
sizes of the islands that have been cleared 
(  Veitch 1985, Nogales et al. 2004, Campbell 
et al. 2011). Removing cats from islands fre-
quently leads to the restoration of bird and 
other animal populations devastated by cats 
(e.g., Keitt and Tershy 2003, Ortiz-Catedral 
et al. 2009). Occasionally the removal of cats 
may initially have undesirable ecosystem ef-
fects, such as increase of rodents or rabbits 
(e.g., Rayner et al. 2007, Bergstrom et al. 
2009), so the order of removal of alien species 
is important (e.g., Zavaleta et al. 2001).

The second group consists of habitats with 
intermediate to high biodiversity values and 
human sensitivity within or adjacent to land-
scapes of low diversity. Owned and feral cats 
may coexist, so a variety of strategies is neces-
sary. “Hot spots” such as parks and wildlife 
reserves may have concentrations of surviving 
native species that are under intensive man-
agement. Free-roaming cats, whether owned 
or feral, should be aggressively controlled 
when they venture into such high-value bio-
diversity “islands,” if these cannot be effec-
tively fenced. Owners within the “halo” of 
expected cat dispersal around these “islands” 
(e.g., Lilith et al. 2008, Metsers et al. 2010) 
need to be encouraged through education or 
statute to keep their cats from wandering into 
harm’s way or warned to expect to lose their 
cats.

Other sensitive areas include public water 
supplies, hospitals, and recreation areas such 
as playgrounds (especially with children’s 
sandboxes) where the presence of cats de-
prives individuals of the right to use public 
spaces because of feces or risk of disease (Pa-
tronek 1998, Ikeda 2000). In such areas, cats 

should be controlled by live trapping or fenc-
ing. Managed cat colonies should not be 
l ocated near such human-sensitive areas, and 
they should certainly never be sanctioned by 
government in such circumstances.

The third group consists of extensive low-
land urban and periurban areas throughout 
the Pacific where alien species coexist with or 
have largely replaced the indigenous fauna. In 
these areas, cats are in the middle of a food 
chain that includes introduced house spar-
rows (Passer domesticus), black rats (Rattus rat-
tus), house mice (Mus musculus), and trash and 
handouts as “prey,” with dogs (Canis lupus fa-
miliaris) and automobiles as “predators.” It is 
not clear either that cats are the dominant 
pressure on surviving native species in such 
areas or that management of cats will amelio-
rate the situation (Lilith et al. 2010). In any 
event, there are usually not funds to eliminate 
cat populations over large areas, nor is there 
likely to be public support. On the other 
hand, there is no justification for special pro-
tection for feral cats as might be given to 
n ative species. Although Calver et al. (2011) 
cogently argue for a precautionary approach 
to management of free-ranging pet cats in this 
environment, management will often become 
a priority only when the resulting combined 
population is a problem for local property 
owners or others.

In such situations, TNR colonies may do 
little harm and have potential to do some 
good, if only through a management “placebo 
effect,” providing a low-cost alternative to 
d oing nothing, even if it is ineffectual. TNR 
colony management is only responding to a 
vacuum that will continue to exist until cat 
owners understand that indoor cats have lon-
ger and healthier lives and do not bring home 
diseases to their owners (Levy 2002, Jessup 
2004). The recent development of “catios” or 
screened areas that allow owned cats to go 
outside without being exposed to dogs, traffic, 
or other problems (Kingson 2010) may repre-
sent the future, just as fenced yards have be-
come the norm for domestic dogs.

Ultimately, future medical concerns about 
toxoplasmosis (McAllister 2005) or other dis-
eases may change public acceptance of free-
ranging cats, be they domestic or feral, much 
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as rabies and damage to wildlife changed tol-
erance for free-ranging dogs (Knight 2006, 
Jackson and Wunner 2007). At that point, Pa-
cific societies may finally achieve consensus 
and develop local policies about cats; h owever, 
until then cat management will remain as 
much a matter of controversy and emotion as 
of science.
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