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Background 

The population of free-roaming cats (Felis catus) in Little Cayman is a major conservation concern for 

this small, environmentally sensitive island. A companion cat registration drive during May and June, 

2022, found that only 31 cats, belonging to 14 owners, could meet the registration criteria of being 

presented to the attending veterinarian. Following the companion cat registration, four removal 

trapping efforts (2022: June; 2023: January – February, April, July – August) across Little Cayman have 

removed a total of 126 feral cats. Here we conduct spotlight surveys of the cat population in Little 

Cayman to compare the encounter rate of cats before and after the four removal trapping sessions and 

to map the distribution of cats along the roads.  

 

Field methods 

Spotlight survey methods involve using a flashlight to look for the eye shine of cats at night to count 

them along roadways. We conducted two surveys, one before feral cat removal trapping efforts 

resumed in 2022 and the other following the four trapping sessions. In the pre-cull survey we surveyed 

for four nights from July 26 – 29, 2021 and in the post-cull survey we surveyed for five nights from 

September 7 – 11, 2023. Both surveys we surveyed between 19:00 – 24:00 and 3:30 – 5:30 each night in 

fair weather. One person drove the Toyota Hilux truck (5 – 15 km/h) and the other stood in the truck 

bed scanning with the flashlight for eye shine to count the number of cats. We aimed for an average 

speed of 10 km/h and only drove at slower speeds (~ 5 km/h) to confirm a detection or to accurately 

count a cluster of cats. Majority of transects were on primary roads, parts of three transects were on 

secondary roads, and one whole transect was on a marl/ tertiary road (figure 1.). Each transect was 

between 2 – 3.25 kilometers long. All 13 transects were completed between dusk and midnight and only 

four to six transects were completed between early morning and dawn each night. In total, each 

transects was visited between four to six times during each survey. We distributed the multiple visits to 

transects across the range of survey times. We recorded observer, start time, habitat type, and weather 

covariates. Finally, the detections are unique individuals each transect visit but across each survey 

period the same cat may have been detected multiple times.    

 

Statistical methods  

We used the count of cats and the total distance driven to estimate the encounter rate (# of cats seen/ 

distance (kilometer) surveyed on transect). The variance of the encounter rate was estimated following 

Fewster et al. (2009) and accounts for multiple visits to transects with variable lengths. The associated   

standard error, 95% confidence intervals (95% CI), and coefficient of variation (CV %) parameters were 

derived using this variance estimate. We used an independent samples t-test to determine whether the 



two encounter rate estimates and associated variance were significantly different. To assess whether 

any of the covariates had an effect on the count of cats at each transect we used a general liner model 

with a negative-binomial distribution. Our base model included a covariate for each session (pre- or 

post-cull) and a random effect on transect identity. The remaining covariates, time (evening or 

morning), cloud cover, wind, moon phase, and time since last rain, were each added to the base model 

and compared using Akaike Information Criterion (AIC) scores. The t-test was implemented using 

Medcalc (2023) online software. The variance estimate and negative binomial model was implemented 

in R using the ‘mrds’ and the ‘lme4’ libraries (Bates et al., 2015; Laake et al., 2018).  

 

Results 

There were 116 cat detections made during the 2021 survey and 31 detections made during the 2023 

survey. During 2021 each transect surveyed had at least one cat detection but in 2023 four transects had 

no detections (figure 1). The transects with the most detections in 2021 were through the main town 

center in the West End (L1), the landfill (L5), and on the North East coast (L7) clustered around where a 

colony of free-roaming cats are suspected to be fed by a resident (figure 1). In 2023, the landfill (L5) and 

the North East coast (L7) hotspots were still active, however, detections were less than in 2021. For 

example, transect L1 had 19 detections in 2021 and three in 2023, transect L5 had 35 detections in 2021 

and four in 2023, and transect L7 had 34 detections in 2021 and 13 detections in 2023 (figure 1).  

 

Figure 1. Overview of Little Cayman showing transects (black lines), the 2021 cat detections (red stars), 

and the 2023 cat detections (gray triangles). 



 

We found that the statistical models that included the various weather and habitat covariates all had 

similar AIC scores (i.e. within 2 AIC scores) and upon further inspection each of these covariates had 

small non-significant effects on the count of cats at each transect visit. This indicates that the base 

model with a categorical covariate for each session (pre- vs. post-cull) and a random effect for transect 

ID, which helps account for correlation of repeated counts at the same transects, sufficiently explained 

the variation in cat counts at each transect (Harrison et al., 2018).  

The encounter rate of cats counted on transects in 2021 was transects is 0.699 cats/ km (95% CI = 0.47 – 

0.93; CV = 16.9%) and in 2023 it was with 0.164 cats/ km (95% CI = 0.09 – 0.24; CV = 22.4%). This 

represents a 76% (95% CI = 60 – 85%) reduction in encounter rate between the two survey periods (t-

test = - 4.32; p-value < 0.005).  

 

Conclusions 

The large decrease in encounter rate observed in this study indicates that the removal trapping efforts 

have been successful in reducing the number of feral cats in Little Cayman. However, due to the overlap 

of this survey’s transects and the trap placement during removal efforts, the large decrease seen in 

these road and accessible transects may not be representative of changes in the actual feral cat 

population (i.e. the decrease in the total population may be less than observed in the surveyed areas). 

This is corroborated by data we collected in a camera trap survey that targeted interior habitats and 

subsequently cross-referenced the images to feral cats captured during removal trapping. Only four of 

the 13 feral cats seen in a camera grid on the West End of the island (i.e. interior area surrounded by 

transects L1 – L3; figure 1) and three out of nine feral cats seen in the Central Forest (i.e. north of 

eastern end of Quarry transect; figure 1) camera grid were removed after three and two trapping 

sessions, respectively (Bodden et al., 2023). This indicates that some of the feral cats that use the 

interior habitat are not being captured by the removal traps placed along the roads and trails due either 

to lack of home range overlap with the traps, trap effectiveness, or trap shy cats. Given these 

considerations, the decrease in encounter rate observed in this study should be interpreted as a 

decrease in the encounter rate of the cat population that uses these surveyed roads and surrounding 

areas. Additional spotlight surveys, along with other population surveys, should be conducted to 

monitor the progress of the feral cat population control program.    

 

References 

Bates D, Mächler M, Bolker B, Walker S (2015). “Fitting Linear Mixed-Effects Models Using 

lme4.” Journal of Statistical Software, 67(1), 1–48. doi:10.18637/jss.v067.i01. 

Bodden V, Haakonsson J, Ebanks N, (2023). “Little Cayman camera trap survey for cat density estimation 

2022-2023”. Cayman Islands Government, Department of Environment internal report. 

Fewster RM, Buckland ST, Burnham KP, Borchers DL, Jupp PE, Laake JL, Thomas L, (2009). Estimating the 

encounter rate variance in distance sampling. Biometrics, 65(1), pp.225-236. 



Harrison XA, Donaldson L, Correa-Cano ME, Evans J, Fisher DN, Goodwin CE, Robinson BS, Hodgson 

DJ, Inger R, (2018). A brief introduction to mixed effects modelling and multi-model inference in 

ecology. PeerJ, 6, p.e4794. 

Laake JL, Borchers DL, Thomas L, Miller DL, Bishop JRB (2018). mrds: Mark-Recapture Distance Sampling. 

R package version 2.2.5, URL http://CRAN.R-project.org/package= mrds. 

MedCalc Software Ltd. Comparison of means calculator. 
https://www.medcalc.org/calc/comparison_of_means.php (Version 22.014; accessed October 23, 2023) 

 

Acknowledgements 

We thank Katie Ebanks for assistance in field with data collection during the 2023 survey.  

 

 

 


