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Summary

Little Cayman, the smallest of the Cayman Islands, faces invasive species threats such as
green iguanas, feral cats, and rodents. Black rats (Rattus rattus) are invasive and pose risks
to biodiversity and human health due to their role as disease vectors. Black rats harm native
fauna by outcompeting them and causing declines in reptile and avian species.
Furthermore, invasive rats and feral cats are major predators of native species. Thus, the
Department of Environment (DOE) has implemented live-trapping controls for feral cats and
rodent surveillance to protect native species. Monitoring rodent populations helps address
concerns about cat removal and ensures effective control strategies were implemented.
Indexing of the rodent population before (2022) and during (2023 & 2024) feral cat trapping
showed fluctuations throughout the years, however there was no significant change in
rodents caught compared to the 2022 baseline levels and 2024 (Meanyo22 rats CLOOTN= 4.1
+1.6 SE, Meanyo24 rats C100TN=10.7+4.0 SE, t(4)=2.77, p>0.05). In November of 2023 there
was an observed spike in rodent numbers, however, this may be due to the rodents’ natural
boom and bust population cycle, as there was no significant change detected the following
months. Even so, the gaps in 2023 dataset due to limited human resources, hindered the
determination of overall trends. Ongoing monitoring and research of rodent populations are
essential for acquiring the necessary data to enhance management strategies. This includes
evaluating the effects of anthropogenic development, invasive species control, and their
impact on environmental health, animal welfare, agriculture, and disease transmission.
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Update on Invasive Species Control and Rodent Indexing in Cayman Islands

Little Cayman is the smallest of the Cayman Islands and has the reputation of being the most
naturally pristine of the three islands. Hence, the Department of Environment (DOE) has
made it a priority to protect, preserve and restore its wild spaces, which incorporates the
initiation of a biosecurity plan for the control of invasive mesopredators, such as feral cats
and rodents. The established invasive rodent population in Little Cayman is comprised of
Black rats (Rattus rattus) which not only threatens biological diversity and ecological
dynamics, but is a human health risk as a vector of zoonotic diseases (Banks & Hughes, 2012;
Gunn et al, 2023; Reid, 2023; Zanet et al. 2023). In particular, black rats are known carriers
of a wide range of helminths, bacteria, protozoa and viruses such as liver worms (Calodium
hepatica) and cestodes (Hymenolepis spp.), leptospirosis, listeria, salmonella, Pseudomonas,
the plague (Yersinia), Tuberculosis, Cryptosporidium, Toxoplasmagondii (toxoplasmosis),
Hantavirus (causes haemorrhagic fever), Hepatitis E, Lyme disease and rabies (Banks &
Hughes, 2012). Thus, the DOE and Department of Environmental Health (DEH) are
interested in controlling rats and monitoring their population because their adverse impacts
are wide reaching.

Ecological damage from black rats stems from their omnivorous diet, as they are able to prey
on a variety of species up to their own body size (Banks & Hughes, 2012). It has been well
documented that rodents are able to consume a variety of vegetation, seeds, fungi,
invertebrates, vertebrates, young and eggs (Banks & Hughes, 2012). On small island
nations, black rats can outcompete native fauna and have caused a decline of reptile and
avian species (Blanks & Hughes, 2012; Ringler et al. 2015). In Little Cayman and Cayman
Brac, rats near seabirds’ nests have changed the trophic level dynamics, where rats can
exhibit both meospredator attributes and hyperpredation (Ringler et al. 2015). These
changes in behaviours exacerbate once the apex predator is removed, such as the removal
of large native snakes, owls or invasive feral cats (Ringler et al. 2015). This imbalance in
trophic levels, novel predatory techniques and interactions on native species has resulted in
severe declines in seabird species (Jones et al, 2002; Ringler et al. 2015). To save native
species the DOE has started live-trapping and removing feral cats from Little Cayman and
Cayman Brac (Appendix; TRU-DOE, 2024).
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Figure 1: The locations on Little Cayman surveyed for the rodents indexing. Each line had forty snap traps placed 10-15m
apart on either side of the road for Lines 1-4 (L1=Spot Bay Rd, L2=Lighthouse Point, L3= Dump Road & L4= Beach Resort).
The bike trail was incidentally surveyed during feral cat control in November 2023 and January 2024, due to the high
number rats interfering with feral cat traps.

Invasive Species Trapping on Little Cayman

The communities of Little Cayman and Cayman Brac have shown support for invasive species
control, however, the traditional belief that cats control rats has prompted concerns that the
removal of cats will result in an increase of rats (Flores & McGovern, 2024). To address the
residents' concerns and to fill knowledge gaps in the islands’ rodent population dynamics,
monitoring of the rodent population commenced before (to establish a baseline) and during
the initiation of feral cat control. However, due to resource limitations the consistency of
rodent monitoring locations varied (Figure 2).
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Figure 2: The average rate of rats captured per 100 trap nights (C100TN#SE) on the west end of Little Cayman. Part A.
shows the standardized baseline rodent index in 2022 compared to the one survey session in March 2024. Part B. is the
incidental rodent index produced during the feral cat trapping session along the bike trails. Part C. combines both indices to
show plausible dynamic changes in the rodent population on Little Cayman.
The baseline study in 2022, was surveyed in March, July and October, where there was a
slight upward trend in October (Figure 2). In 2023, due to limitations in human resources
the feral cat control efforts were prioritised over the rodent indexing surveys, because the
Sister Island Rock Iguana (SIRI) population showed a bottle neck effect in their age class,
where hatchling iguanas were not surviving. The DOE needed to intercede relieve the
predation pressure on hatchlings. However, in November the feral cat control session’s traps
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were being triggered by rats. This was especially evident along the central forest bike trails,
a large private property that has a bike trail and relatively undisturbed dry forests, ponds and
shrublands (Figure 1). Rat traps were placed beside the fifteen cat traps every 50m for six
days along the bike trails in November and again in January 2024 (Figure 1). Upon analysis,
the November 2023 trapping session showed a surge in the average, followed by a fall in
trap numbers in the 2024 session (Figure 2). This was a significant fluctuation when
surveyed in January of 2024 (t(116) =6.899, p<0.05). In comparison to the other surveys,
this was only one area on the island and could be an outlier or an isolated anomaly, but it
does provide reasonable support for the complaints from the communities on Little Cayman
and the observed rats caught in cat traps (Figure 2). Interestingly, complaints about rodents
from Grand Cayman and Cayman Brac, which did not undergo intensive feral cat control
were also brought to DOE’s attention during this period. This was further corroborated by
Pestkil Limited contacting the DOE to purchase rodenticide in November as they had an
influx of rat infestations and needed stock to respond to their clients (Carosello per. comm.,
2023).

Rodent population cycles are dynamic and result in seasonal outbreaks (Andreassen, 2021).
Within tropical climates invasive rodents are able to breed year-round, only restricted by
density-dependent and density-independent factors relating to resources such as space and
water availability (Harper and Bunbury, 2015; Scobie et al. 2023). Rodents are resourceful
and able to utilise man-modified habitats to escape seasonal variation in food availability or
aridity (Scobie et al., 2023). They can adjust their behaviour to exploit human movements of
these resources (Scobie et al., 2023). Hence, black rats with reliable access to water and
food resources in or around human dwellings will vary their breeding intensity based on
population density, where increased breeding occurs, once young rats have dispersed out of
the dwellings (Scobie et al., 2023). While non-man modified habitats are typically limited by
rainfall for their reproduction (Scobie et al., 2023). Additionally, the gestational period can
shorten when resources become scarce (Lomiller & Swing, 2006; Madsen et al., 2009; Scobie
et al., 2023). Typically giving birth to six litters in a season with seven pups per litter with a
gestational period spanning 21 to 29 days (McGill, n.d.). During the nursing phase, access to
water is again essential for this energy intensive process as female rats need to replenish the
fluids lost (McGill, n.d.). In about three to four weeks’ time the pups will wean and gain their
independence and become sexually mature in three to five months (McGill, n.d.).

Given the rodents lifecycle, the temporal, spatial, bioclimate and the vicinity to man-
modified habitat rodents are able to survive and thrive in Cayman Islands. The Cayman
Islands’ rainy season occurs from May to November and the dry season is typically April to
November (CINWS, n.d.). November being at the end of the rainy season, coincides during
the period when the pups are dispersing and thus is reasonable to expect to see a higher
trap rate (Figure 2).
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When comparing the March 2022 baseline (Mean rats C100TN= 4.1 +1.6 SE) to the March
2024 after feral cat control (Mean rats C100TN=10.744.0 SE) the later was higher, however it
was not significant (t(4) =2.77, p>0.05). This increase was most notably seen on the Dump
line (March 2022 C100TN= 1.7 & March 2024 C100TN=23.8) and Spot Bay Rd (March 2022
C100TN=1.8 & March 2024 C100TN=5.2). However, a slight decrease was seen on the Beach
Resort line (March 2022 C100TN=3.8; March 2024 C100TN=3.5). Factors that may account
for the fluctuations seen on the may be attributed to human activity (Cusack et al., 2015).

In 2022, the dump would be set ablaze regularly to make room for new household waste,
however this practice had stopped in 2023 when the dump lands and Little Cayman Power
and Light Company were bought by a private company (Williams et al., 2023). Presently,
Cayman Islands Public Works equipment pushes the garbage and the area used for the
landfill has increased. Another factor to consider is development as invasive rodents are
able to thrive in disturbed and man-modified habitats, especially as Spot Bay Road has
several residential construction projects underway (Cusack et al., 2015).

Feral cats are believed to impact rodent populations, particularly in areas like Spot Bay Road
and the Dump, which are known feral cat hotspots and have been subject to intensive
trapping efforts (Parsons et al., 2018). This reduction in predation could account for the
increase seen, however, feral cats still persist in these areas. While they do prey on rats, it’s
important to note that they also target other native species, as previously mentioned
(Parsons et al., 2018).

Another factor to consider was a change in our trapping equipment, due to shrinkflation or
error in ordering replacement traps. The black boxes used to protect the active traps were a
smaller size compared to older larger ones. However, it was found that there was no
difference in the trap rate of large boxes versus small boxes (d.f.=1, N=479, X?=0.0497,
p>0.05). Although, the team observed cases where rodents were trapped alive in the small
boxes and needed further handling to be dispatched. In future trapping sessions, these
observations will continue to be quantified to ensure traps are operating appropriately and
avoid any trapping biases.

Conclusion

Black Rats (Rattus rattus) are listed on the IUCN “100 of the Worst Invasive Species” list due
to their ability to survive and thrive in a variety of habitats worldwide and cause catastrophic
damage to vegetation and bird populations (ISSG, 2023). It has been well documented that
rats have added to the declines and extinctions of birds and likely many other native species
on tropical islands (Harper and Bunbury, 2015). The disruption of rodents predating on
native wildlife comes with a ripple effect that jeopardizes not only ecological functioning of
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food webs on the land, but in the marine environment as well (Gunn et al. 2023). The
movement of nutrients from terrestrial ecosystems to marine habitats is facilitated primarily
by seabirds on small islands and when rats cause declines or extinctions of seabird colonies,
this alters the food availability and behaviour of coral reef fish (Gunn et al. 2023). Little
Cayman boasts the largest breeding population of red-footed boobies at the Booby Pond
Nature Reserve and Rookery RAMSAR site and has been recently nominated for UNESCO
World Heritage Site (Natural) Status for its biodiverse Marine Protected Areas (Reid, 2023);
however invasive rats threaten the biodiversity of this island.

Based on the trends seen in the rat abundance index, there have been fluctuations in the
population over the years, however, due to the large gaps between survey sessions it is
difficult to determine the nature of these fluctuations, if they are truly outbreaks or a
response to development or poor management of household waste. To better safeguard
the unique native species of Little Cayman and Cayman Brac the invasive rodent population
needs to be monitored and controlled until biosecurity measures can be put in place.
Although, the snap-trapping rodent index is effective for giving comparative values,
improved public relations and perceptions, it was very labour intensive, and the shortage of
human resources was an issue. Furthermore, it did not show how invasive rodents are using
the landscape, whether there is a pattern in their movements throughout the year, if they
move towards human dwelling during the dry season (Mackenzie, 2022). Another unknow, is
whether there are other species of rodents present on the island, although residents have
commented about seeing mice and Norway rats, none were caught during our trapping
sessions.

Further research is needed to fill the aforementioned knowledge gaps, as it could aid in
determining an effective method for rodent control. To address this, other methods could
include radio-tracking, mark-recapture techniques, chew cards, track plates, monitoring
blocks, camera trapping or acoustic monitoring (Kaltwasser, 1990; Mackenzie, 2022; Rendall
et al., 2014). The detection of rodent species can also involve the collection or
environmental DNA (eDNA), such as faeces, saliva, fur, water, owl pellets or predator dietary
analysis samples to determine the presence or absence of rodent species (Hager et al., 2006;
Leempoel et al., 2020; Shiel et al., 2019). Once the species are identified, targeted control
methods such as genomic technologies or rodenticides can be deployed, to avoid non-
targets casualties (Castafio et al. 2022; Oh et al., 2021; Shiels et al. 2018;). Additionally,
tracking the movements and usage of habitat types would be advantageous to allow for
more strategic deployment of control methods such as aerial, arboreal mounted or ground
trapping or rodenticide usage (Eason & Ogilvie, 2009). Given the limitations in human
resources experienced, further funding is needed for new staff members to be trained in
invasive species control and further consultation with experts to ensure best practice
methods are adopted.
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The effect of invasive rodents not only impacts the health of ecosystems but impacts
agriculture, the welfare of animals and human health. However, the current impact of
invasive rodents currently on the environment, disease transmission, and agriculture in the
Cayman Islands is unknown. Thus, the DOE, DEH, Department of Agriculture (DOA), Health
Services Authority (HSA), Veterinary Services and other stakeholders in these fields should
cooperate, share knowledge and expertise to mitigate and monitor adverse effects and
identify any infectious diseases that are carried in the rodent population. This is especially
important given the surge in rodent number during outbreaks and the proximity of rodents
to human dwellings, and for those employed or involved in rodent control, so appropriate
preventative protective equipment (PPE) is accessible and used (Phipatanakul et al. 2012).
Further research should be conducted to monitor the long-term impacts biocides in the
Cayman Islands environment and if disease originating from rodents persist in the
environment once rodents have died or been disposed. Finally, effective communication
and education to the public about findings are needed to garner support for rodent control
operations and needed to change habits or misconceptions for better rodent control around
residences (Flores & MGovern, 2024). Thus, the support of the public and the
aforementioned stakeholders are needed to suppress outbreaks and control rodents in order
to save wildlife and restore balance in the Cayman Islands.
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Appendix:
Invasive Species Trapping on Cayman Brac

In an effort to give nesting seabirds a better chance of survival, the DOE employed an Alien
Species Control Officer to patrol and control invasive feral cat and rodents on the Brown
Booby (Sula leucogaster). There were 36 feral cats (N2023=35, N2024=1) and 405 rats
(N2023=284, N2024=121) removed from the Brown Booby nesting area thus far. These efforts
have improved fledgling survivorship from 12.5% in 2021-2022 to 77.8% in 2022-2023 and
presently 100% chick survival (Haakonsson per. comm., 2024; Haakonsson et al. 2023).
However, it is crucial to note that, regardless of these advancements, the egg count for
nesting Brown Boobies has declined from 18 in 2016 to 7 in 2024. (Haakonsson per. comm.,
2024; Haakonsson et al. 2023). It is highly probable that we will not observe increases in
nesting numbers for the next three years; however, this projection remains speculative,
contingent upon the survival rates of recruits, philopatry, and various abiotic and biotic
factors (Burton per. comm., 2024). Hence, given the pressures invasive species have on
juvenile survivorship active control has been a benefit and is recommended for the long-
term (Haakonsson et al. 2023).
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