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ABSTRACT 

Within the southeastern United States, the fox squirrel (Sciurus niger) exhibits great 

variation in its pelage coloration. Current research shows that there is a relationship between 

ectoparasites and pelage coloration in some mammals, but it is not known if this occurs in 

southeastern fox squirrels, which are north America’s most variably colored mammal. To assess 

the effect of pelage coloration on the ectoparasite richness and abundance of fox squirrels in 

Florida, I collected and identified ectoparasites from 25 fox squirrels and I quantified pelage 

coloration values of hue, saturation, and lightness on the dorsal, ventral, and tail surfaces. Louse 

were found to have the greatest relationship with pelage coloration, largely because they 

comprised the majority of the ectoparasites. Dorsal Coloration was the top model for explaining 

the number of lice on fox squirrels. This model included Dorsal Coloration Hue (b: -0.008, SE: 

0.001, 95% CI: -0.011–-0.007), Dorsal Coloration Saturation (b: 0.028, SE: 0.008, 95% CI: 

0.011–0.045), and Dorsal Coloration Lightness (b: -0.044, SE: 0.006, 95% CI: -0.057–-0.032). 

These results concur with the higher prevalence of louse on the dorsum of fox squirrels. Red, 

yellow, orange, and purple attracted lice, while green and blue repelled them. Since this study 

yielded low variability in ectoparasite species, it is recommended that live, trap-caught fox 

squirrels be used to ensure ectoparasite diversity.  

 

INTRODUCTION 

 The fox squirrel (Sciurus niger) is a large tree squirrel that occurs naturally east of the 

Rocky Mountains (Hall, 1981; Koprowski, 1994). In the southeastern United States, 6 subspecies 

of fox squirrel (S. n. vulpinus, S. n. niger, S. n. shermani, S. n. bachmani, S. n. avicennia, and S. 

n. cinereus) inhabit the coastal plain into southern Virginia and west into Alabama. They are 



collectively known as ‘southeastern fox squirrels’ and are well-known for having a variety of 

pelage colorations (Baumgartner, 1943; Moore, 1956; Loeb and Moncrief, 1993). Four 

subspecies of southeastern fox squirrels are listed as occurring in Florida—S. n. niger, S. n. 

bachmani, S. n. shermani, and S. n. avicennia (Moore 1956). Currently, Florida considers the 

Sherman’s fox squirrel (S. n.  shermani) to be a species of special concern and the Big Cypress 

fox squirrel (S. n. avicennia) to be threatened (Florida Fish and Wildlife Conservation 

Commission [FWC] 2016).  

It is generally recognized that southeastern fox squirrels have three prominent color 

phases—red, gray, or black—however, additional coloration variations have also been observed, 

such as white, tan, and agouti (Loeb and Moncrief, 1993; Moore, 1956) (Figure 1). Sherman’s 

fox squirrel typically has a white nose and ears with a black dorsal portion of the head and 

variable coloration on the remainder of the pelage, usually falling within all dark, all tan, or 

dark/tan mixed (Humphrey, 1992; Kiltie, 1992). Big Cypress fox squirrels’ most common color 

phase is buff with a white nose and eartips, a black crown, and an agouti or black-agouti dorsum, 

but they can vary between black and tan (Ashton and Humphrey, 1992; Moore, 1956). Southern 

fox squirrels (S. n. niger) commonly occur in the gray-white color phase as well as the black 

color phase (Moore 1956). 

Certain coat colorations have been shown to attract ectoparasites and animals can develop 

certain coloration polymorphisms to deter ectoparasites (Hubbard, 2010; Jacquin et al, 2013; 

Reissmann and Ludwig, 2013; Payne, 2017). For example, black horses from Cameroon attract 

more Amblyomma ticks than those that were brown, white, or gray (Payne, 2017). In birds, dark-

colored, feral pigeons had more ectoparasites when inhabiting moderately urbanized 

environments than their paler counterparts (Jacquin et al, 2013). The clear link between an 



animal’s coloration and ectoparasites suggests there may be associations with an immunological 

response, that in turn, can influence the birds’ fitness (Jacquin et al, 2013; Reissmann and 

Ludwig, 2013). Thus, pelage coloration may have evolved over time as a result of less fit morphs 

succumbing to the effects of having a high burden of ectoparasites (Jacquin et al, 2013). 

Several species of ticks, mites, fleas, and sucking lice have been documented as occurring 

on fox squirrels in Florida (Forrester, 1992; Coyner et al, 1996). Six species of ticks were 

identified: I. texanus, I. scapularis, A. americanum, A. maculatum, A. tuberculatum, and D. 

variabilis (Rogers, 1953; Moore, 1957; Forrester, 1992; Coyner et al, 1996). The two species of 

fleas found include O. howardii and H. glacialis affinis (Fuller, 1943; Moore, 1957; Layne, 

1971; Forrester, 1992; Coyner et al, 1996). The three species of sucking lice identified were H. 

sciuricola, N. sciurinus, and Enderlinus longiceps (Moore, 1957; Forrester, 1992; Coyner et al, 

1996). Also found were six species of mites (E. alfreddugesi, A. megaventralis, Listrophorus sp., 

A. casalis, N. whartoni, and E. diversa) and one species of botfly larvae (Cuterebra sp.) (Moore, 

1957; Forrester, 1992; Coyner et al, 1996).  

Presently, there are no studies that explore if pelage coloration variation in fox squirrels 

is related to ectoparasite load. This study can be useful in predicting which colors attract 

ectoparasites, and thus, the risk of an animal to certain arthropod-vectored diseases as well as the 

fitness of an animal. Since fox squirrels vary significantly in their pelage colorations, they are a 

good model to use in this study (Moore, 1956). Therefore, my objective was to determine if the 

ectoparasite burden of southeastern fox squirrel subspecies of Florida was related to their pelage 

coloration. Specifically, I quantified the coloration of pelages on the dorsal, ventral, and tail 

surfaces of fox squirrels and related them to the measure of ectoparasites, including the total 

number of ectoparasites and the number of ectoparasite species.   



 

METHODS  

I received road-killed fox squirrels collected throughout Florida from 2012–2015. I stored 

squirrels were in a freezer and then transferred them to a refrigerator before necropsy. Fox 

squirrels came with locational coordinates and I plotted them spatially using ArcGIS 10.4 (ESRI, 

Redlands, California). 

Ectoparasite Collection and Identification  

I used a flea comb and a toothbrush to run through the fur to collect any ectoparasites 

hanging loosely on the hairs—this was done dorsally, ventrally, through the tail, behind the ears, 

and around the anal region (Aspinall, 2014). I conducted this process over white legal-sized 

paper to collect any ectoparasites that may have fallen off the squirrel or were not in the teeth of 

the comb or toothbrush. The comb-through procedure was repeated several times to ensure 

majority of the ectoparasites had been collected. I then viewed squirrels under a dissecting 

microscope to find any ectoparasites that remained. I used forceps to pluck them from the skin, if 

any were found. Each type of ectoparasites (fleas, lice, ticks) was capped at 50 individuals that 

could be collected. I stored the collected ectoparasites in plastic vials filled with 70% 

isopropanol until mounting. I utilized Hoyer’s medium to slide-mount representative lice and 

fleas from each squirrel, while ticks and the rest of the lice and fleas remained in 70% 

isopropanol (Rondon and Corp, N.D.). I slide-mounted lice on their dorsum with their 

appendages spread apart, while I mounted fleas laterally with their legs separated (Palma, 1978; 

Brigham Young University, N. D.).  

 I viewed lice and fleas under a light microscope, using the 4X and 10X objective lenses. I 

utilized dichotomous keys from the CDC to identify the ectoparasites (Stojanovich and Pratt, 



1961; Pratt, 1966; Pratt and Stark, 1973). To identify lice, I relied on the length of the claws and 

legs, number of antennal segments, presence/absence of sclerotized plates on the abdomen, 

abdominal plate articulations, and spine-like seta at the posterior-apical angle on the first 

antennal segment (Stojanovich and Pratt, 1961). Flea identification depended on the 

presence/absence of the genal, pronotal, and abdominal combs, length of labial palps, and 

number of plantar bristles (Pratt and Stark, 1973). The ticks were first categorized on the basis of 

being “hard” or “soft.” The color (or “ornateness”) was then examined along with other 

characteristics such as palp length, terminal spurs, and presence/absence of eyes (Pratt, 1966).  I 

identified each ectoparasite to species level.  

Pelt Collection and Photographing 

 I flensed pelts from the squirrel carcasses and sent them to the Florida Museum of 

Natural History to be vouchered for the collections. Borax was used to cure the pelts after the 

remaining fat was stripped from the skin and then pelts hung on a drying rack for 1-2 weeks to 

further preserve the skin. I photographed pelts using a Nikon D5100 DSLR camera in a 30” x 

30” x 30” light box with two 100W LED lights placed on either side to illuminate the inside. A 

white background was used to ensure the pelts were distinct in the image.  

Pelage Analysis 

 Using Digital Color Meter (Apple Inc., Cupertino, California), I measured RGB (red, 

green, blue) values of the dorsal, ventral, and tail surfaces in each squirrel’s photograph. By 

measuring RGB values, I could obtain the exact numerical color composition of a squirrel’s 

pelage in terms of the colors red, green, and blue (Lupton and Phillips, 2014). I isolated the 

specific amount of each of respective color to quantitatively determine ectoparasites’ 

preferences. I selected three points to read RGBs on each surface that were equally spaced apart 



and spanned the entire section. For example, on the ventral surface, the three points selected 

included posterior to the axillary region, anterior to the groin, and one in the center of the two 

previous points. The three individual RGB values obtained were averaged together to create an 

overall RGB value for that section. RGB values only exist when evaluating pixels on a computer 

monitor (Lupton and Phillips, 2014), so I converted the RGB values to Hue, Saturation, 

Lightness (HSL) values (hereafter, pelage color covariates). Hue is the actual color and has a 

range of 0 to 360 (or degrees on the color wheel) (Figure 2). Zero or 360 is red, 120 is green, and 

240 is blue. Saturation denotes the amount of gray in a color as a percentage value; a value of 0% 

indicates mostly gray while 100% is white (Figure 3, top). Lightness is the amount of white or 

black that is mixed in the color; 0% is dark and 100% is light (Figure 3, bottom). 

Statistical Analysis 

I examined the relationships between my ectoparasite metrics (the total number of fleas, 

ticks, louse, ectoparasite species, and ectoparasite individuals). Then, I assessed the influence 

of color covariates (HSL values as continuous predictors) on ectoparasite metrics using 

generalized linear models and a Poisson distribution in R (R Core Team, 2014). I conducted a 

separate analysis for each ectoparasite response variable. I evaluated single and multivariable 

models using the color of each body segment (e.g., Dorsal Hue + Dorsal Saturation + Dorsal 

Lightness) or for all body segments (e.g., Dorsal Hue + Ventral Hue + Tail Hue) as predictors. 

I evaluated my candidate models using Akaike Information Criterion corrected for small sample 

size (AICc), where the level of importance was assessed by model weights (Burnham and 

Anderson, 2002). I determined the covariates predictive importance by inspecting the conditional 

beta coefficient (β) estimates and their 95% confidence intervals (CI), with significance defined 

as CIs for a variable that did not overlap zero. 



RESULTS 
 

I processed 25 fox squirrels (16 males, 9 females) to quantify and 

identify ectoparasite metrics (Table 1). These individuals represented S. n. niger and S. n. 

shermani subspecies in the Florida panhandle and the central part of the peninsula (Figure 3).  

I dropped the number of ectoparasites from my analysis because of a high Pearson's 

correlation coefficient with lice (|0.997|), a result of most ectoparasites in my study being lice 

and overall few ticks and fleas recovered from fox squirrel carcasses. My top model for 

ectoparasite richness was the null model, indicating pelage coloration variables were not 

influential (Table 2). My top model for assessing the number of ticks on fox squirrels had one 

variable, Ventral Coloration Saturation (b: 0.180, SE: 0.079, 95% CI: 0.028–0.360) (Table 3); 

however, the significance of this variable, and it’s ranking above the null model is may be 

spurious, because only 2 of the 25 individuals had ticks (1 tick and 2 ticks, respectively). All 

other models had beta coefficients with 95% confidence intervals that included zero. The squirrel 

with 1 tick had a Ventral Coloration Saturation of 13.2% (more gray), while the squirrel with 2 

ticks had a value of 36.4% (more pigmented in color, but still in the gray range).  

For fleas, the best model included the combination of Ventral Coloration Hue + 

Saturation + Lightness; however, the top model had more parameters than could be estimated 

from the data making this ranking misleading. I dropped the model and reran the analysis, which 

resulted in the models of Ventral Coloration Hue, Coloration Saturation, and Lightness all as the 

top three models, respectively (Table 4). Ventral Coloration Hue (b: -0.079, SE: 0.016, 95% CI: 

-0.115–-0.048), Coloration Saturation (b: -0.346, SE: 0.101, 95% CI: -0.587–-0.178), and 

Lightness (b: -0.197, SE: 0.051, 95% CI: -0.317–-0.107) all negatively influenced the number of 

fleas on fox squirrels. The squirrel with the highest number of fleas (7) had the lowest Ventral 



Coloration Hue, Coloration Saturation, and Coloration Lightness (26, 9.1, and 50.4, respectively) 

compared to the other four squirrels with fleas, meaning that its coloration was more red with 

gray undertones and was mid-level in brightness. For the other four squirrels with only 1 flea 

each, their Ventral Coloration Hue ranged from 62-69, Ventral Coloration Saturation was 

between 12.1-18.2%, and Ventral Coloration Lightness ranged from 58-65.5%. These squirrels 

were more yellow-green with less gray undertones, and brighter in color.   

My top model for assessing the number of lice on fox squirrels was the Tail Coloration 

(Tail Hue + Tail Saturation + Tail Brightness). Although the Tail had 100% support over all 

other models, no lice were actually found on the tail during ectoparasite collection. Therefore, I 

reran the analysis after dropping the Tail model. The top model for the number of lice was 

Dorsal Coloration (a combination of Hue, Coloration Saturation, and Lightness) (Table 5). 

Dorsal Coloration Hue (b: -0.008, SE: 0.001, 95% CI: -0.011–-0.007), and Dorsal Coloration 

Lightness (b: -0.044, SE: 0.006, 95% CI: -0.057–-0.032) negatively influenced the number of 

lice on fox squirrels, whereas Dorsal Coloration Saturation (b: 0.028, SE: 0.008, 95% CI: 0.011–

0.045) was a positive predictor. I found that lice parasitized squirrels within the Dorsal 

Coloration Hue ranges of 4-75 and 270-300, meaning that they preferred squirrels with more red, 

orange, yellow, and purple coloration. In relation to Dorsal Coloration Saturation, it appeared 

that lice generally favored squirrel pelages with more gray undertones, or within the 2-7% range 

on the saturation scale. For Dorsal Coloration Lightness, I noticed there was a large cluster of 

lice in the range of 38-56%, indicating that they preferred pelages with mid-level brightness of 

coloration. Hue was also a competing model as it was only 1.5 AIC values from Dorsal 

Coloration, Dorsal Coloration Hue had a relatively small effect (b: -0.004, SE; 0.001, 95% CI: -



0.007–-0.002) and Ventral Coloration Hue was not significant (b: 0.010, SE: 0.009, 95% CI: -

0.007–0.028). 

 
DISCUSSION 
  
  Overall, my findings suggest that color covariates did not influence ectoparasite metrics 

equally across different ectoparasite types. This is likely due to the ectoparasites collected 

primarily consisting of louse species—of the 25 squirrels processed, 21 had lice which accounted 

for 96.2% of all ectoparasites collected. The lack of diversity in the dataset was evident with the 

overall lack of variability in ectoparasite richness between fox squirrel individuals (Table 1); 

however, this was likely influenced by the small sample size. Ticks and fleas comprised only 

3.8% of all ectoparasites collected in this study.  

 I found that Ventral Coloration Saturation was the top model explaining tick prevalence, 

which concurs with what we know about tick behavior. Specifically, ticks typically engage in a 

behavior known as questing, where they climb onto weeds, grasses, and bushes to wait for hosts 

to latch onto while raising their first pair of legs (Mullen and Durden, 2009; CDC, 2015). 

Therefore, the ventral surface is the most likely surface to be seen by ticks while questing. Some 

species of ticks are able to see shadows and use this to locate hosts (Centers for Disease Control 

and Prevention [CDC], 2015). With the Ventral Coloration Saturation being more gray, the ticks 

may have viewed the squirrel’s ventral surface as a large shadow and used this for host detection 

(Mullen and Durden, 2009; Centers for Disease Control and Prevention [CDC], 2015). 

Additionally, ticks, especially Argasid ticks, are intermittent feeders and, although they are 

considered obligate parasites, they spend 90% of their lifecycle off the host (Mullen and Durden, 

2009; Mathison and Pritt, 2014); this likely explains the low abundance of ticks found on the fox 

squirrel carcasses. Perhaps a greater influence of the low tick abundance on the fox squirrels is a 



result of their attraction to a heat source (Mehlhorn, 2008; Mullen and Durden, 2009). The ticks 

likely vacated the road-killed squirrel carcass due to its loss in body heat (Mullen and Durden, 

2009). The reliability in the top models with flea abundance was also uncertain, as fleas would 

have similarly abandoned the host upon its carcass dropping in temperature, since they are also 

notorious for being attracted to a host’s body warmth (Marquardt, 2004; Mullen and Durden, 

2009). Fleas also have a unique adaptation called the sensilium, which detects air currents, thus, 

aiding in finding a new host by its movements (Mullen and Durden, 2009; Morand et al, 2015). 

Anatomically, fleas are one of the ectoparasites most likely to leave a carcass early since their 

legs have evolved into being quite long and spring-like to help jump long distances. This 

adaptation could have contributed to them quickly finding a host and dispersing from the carcass 

prior to it being collected.  

The robustness of the lice dataset is likely a result of them being permanent, obligate 

ectoparasites that cannot survive off the host for more than a few hours (Monello and Gompper, 

2008). Additionally, lice require direct contact for transfer, which is unlikely to occur with a 

road-killed squirrel (Mullen and Durden, 2009). With majority of lice being found at mid-level 

Dorsal Coloration Lightness values, it can be inferred that lice may be less common parasites of 

fox squirrels as their pelage coloration becomes more black or white. As surfaces become darker, 

they reflect less solar radiation, becoming much hotter in temperature than lighter surfaces 

(Jessen, 2012). Since lice easily desiccate in high temperatures, they most likely avoid these 

darker areas of the squirrel’s pelage (Mullen and Durden, 2009; Jessen, 2012). Lice also have 

some seasonality, peaking in the winter months, perhaps further supporting that dark fur exceeds 

their thermal tolerance (Mullen and Durden, 2009).  



 The relationship between pelage coloration and ectoparasite load in my study appeared to 

differ across various types of ectoparasites likely as a function of the anatomy and ecology of the 

ectoparasites (Mullen and Durden, 2009; Payne, 2017). Ticks are most likely attracted to more 

gray Ventral Coloration Saturation due in part to their eyesight—since they recognize shadows, 

the deeper the gray of the ventral surface, the more likely they are to be attracted to the squirrel 

(Mullen and Durden, 2009; Centers for Disease Control and Prevention [CDC], 2015). 

Additionally, the pelage coloration serves to create a small microclimate within the squirrel’s fur 

that significantly influences lice (Mullen and Durden, 2009; Jessen, 2012). Since lice cannot 

survive in high temperatures, they choose areas of the pelt that are lighter in color to avoid the 

heat from fur that absorbs more radiation (and are thus, darker in color) (Jessen, 2012). I found 

that pelages with red coloration attracted fleas and lice. As mentioned previously, specific colors 

(red, orange, yellow, purple) and mid-level lightness attracted more lice. This further supports 

the idea that the squirrels’ pelts have microclimates since these colors generally reflect more 

radiation than absorb, making the temperatures more hospitable for lice (Jessen, 2012). Overall, 

based on the findings of this study, fox squirrels with primarily red-colored dorsal and ventral 

surfaces that is mid-level in lightness (i.e. not too black or white) are most vulnerable to 

ectoparasite infestations.  

 The link between ectoparasites and pelage coloration is important for predicting the 

fitness of an animal as well as its risk for certain diseases. The pelage coloration can allow for 

the prediction of ectoparasite species on the fox squirrels and, therefore, the diseases they are at 

risk of due to the arthropod vectors. Ectoparasites have been found to negatively impact animals’ 

fitness levels by reducing their body condition, thus making them more susceptible to predation, 

disease, or even death (Marquardt, 2004; Mehlhorn, 2008; Mullen and Durden, 2009; Jacquin et 



al, 2013; Reissmann and Ludwig, 2013). To combat the possibility of reduced fitness, many 

animals have evolved pelage colorations that deter ectoparasites (Reissmann and Ludwig, 2013). 

Zebras are thought to have evolved their stripes to prevent tsetse and tabanid fly bites, since the 

flies find striped objects difficult to land on (Caro et al, 2014). The same logic may apply to fox 

squirrels; their vast array in pelage coloration and patterns might be an evolutionary arms race 

between the squirrels and ectoparasites, with their pelage colorations evolving often to have even 

more varieties that ectoparasites are not familiar with or attracted to.  
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TABLES AND FIGURES 

 

Fig. 1. The range of pelage colorations seen in fox squirrels. The first squirrel on the left exhibits 
complete melanism, while the last squirrel is primarily white.  
  



 

  
Fig. 2. The color wheel in which each degree represents a specific hue of color in HSL values. 
Source: http://dba.med.sc.edu/price/irf/Adobe_tg/models/hsb.html 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Saturation and lightness scales using the red hue.  
Source: https://www.techfry.com/css-tutorial/css3-colors-rgba-hsl-and-hsla  



 

 
Fig. 4. The distribution of the 25 fox squirrels processed in this study across Florida, USA, 2012-
2015. 
  



 

Fig. 5.  Top: Sample pelt from the first cluster of pelages with a Dorsal Hue Coloration of 4-75. 
Bottom: Sample pelt from the second cluster of pelages with a Dorsal Hue Coloration of 270-
300. 
 
 
 
 
Table 1. Arthropod ectoparasites found in this study.  

Arthropod Species Number Present 

Fleas Orchopeas howardii 11 

Lice Neohaematopinus sciurinus 
Hoplopleura sciuricola 

79 
277 

Ticks Ixodes scapularis 
Amblyomma maculatum 

1 
2 

 
 
 
 



Table 2. Candidate models with color covariates, Akaike’s Information Criterion (AICc), 
difference in AICc (DAICc) between a model and the model with the lowest AICc, Akaike 
weight (Wi) and number of parameters (k) for the candidate models used to estimate the 
relationship between pelage coloration and ectoparasite richness. 
Model AICc DAICc Wi k 
Null 57.111 0.000 0.252 1 
Tail Lightness 59.250 2.139 0.086 2 
Dorsal Hue 59.363 2.252 0.082 2 
Tail Hue 59.374 2.264 0.081 2 
Dorsal Saturation 59.398 2.287 0.080 2 
Ventral Saturation 59.457 2.347 0.078 2 
Ventral Hue 59.466 2.355 0.077 2 
Ventral Lightness 59.472 2.361 0.077 2 
Dorsal Lightness 59.482 2.371 0.077 2 
Tail Saturation 59.482 2.371 0.077 2 
Hue 64.655 7.545 0.006 4 
Tail (Hue + Saturation + Lightness) 64.658 7.548 0.006 4 
Lightness 64.685 7.575 0.006 4 
Dorsal (Hue + Saturation + Lightness) 64.752 7.642 0.006 4 
Saturation 64.835 7.724 0.005 4 
Ventral (Hue + Saturation + Lightness) 64.903 7.792 0.005 4 

 
 
Table 3. Candidate models with color covariates, Akaike’s Information Criterion (AICc), 
difference in AICc (DAICc) between a model and the model with the lowest AICc, Akaike 
weight (Wi) and number of parameters (k) for the candidate models used to estimate the 
relationship between pelage coloration and tick burden. 
Model AICc DAICc Wi k 
Ventral Saturation 19.340 0.000 0.275 2 
Lightness 20.852 1.512 0.129 4 
Ventral Lightness 21.088 1.748 0.115 2 
Tail Saturation 21.668 2.328 0.086 2 
Tail Hue 21.871 2.531 0.078 2 
Null 22.282 2.941 0.063 1 
Tail Lightness 22.320 2.979 0.062 2 
Saturation 23.646 4.305 0.032 4 
Ventral (Hue + Saturation + Lightness) 23.712 4.371 0.031 4 
Dorsal Hue 23.856 4.516 0.029 2 
Dorsal Lightness 24.020 4.680 0.026 2 
Ventral Hue 24.094 4.754 0.026 2 
Dorsal Saturation 24.426 5.086 0.022 2 
Tail (Hue + Saturation + Lightness) 25.399 6.059 0.013 4 
Hue 25.687 6.347 0.012 4 
Dorsal (Hue + Saturation + Lightness) 28.885 9.544 0.002 4 



Table 4. Candidate models with color covariates, Akaike’s Information Criterion (AICc), 
difference in AICc (DAICc) between a model and the model with the lowest AICc, Akaike 
weight (Wi) and number of parameters (k) for the candidate models used to estimate the 
relationship between pelage coloration and flea burden. 
Model AICc DAICc Wi k 
Ventral Hue 38.543 0.000 0.289 2 
Ventral Saturation 38.913 0.369 0.240 2 
Ventral Lightness 39.842 1.299 0.151 2 
Hue 40.131 1.588 0.131 4 
Lightness 41.140 2.597 0.079 4 
Dorsal Lightness 42.650 4.107 0.037 2 
Tail (Hue + Saturation + Lightness) 43.380 4.837 0.026 4 
Saturation 43.621 5.077 0.023 4 
Tail Hue 45.062 6.519 0.011 2 
Dorsal (Hue + Saturation + Lightness) 45.503 6.959 0.009 4 
Dorsal Hue 46.798 8.255 0.005 2 
Null 59.286 20.742 0.000 1 
Tail Lightness 60.622 22.078 0.000 2 
Dorsal Saturation 60.849 22.305 0.000 2 
Tail Saturation 61.523 22.979 0.000 2 

 
 
Table 5. Candidate models with color covariates, Akaike’s Information Criterion (AICc), 
difference in AICc (DAICc) between a model and the model with the lowest AICc, Akaike 
weight (Wi) and number of parameters (k) for the candidate models used to estimate the 
relationship between pelage coloration and louse burden. 
Model AICc DAICc Wi k 
Dorsal (Hue + Saturation + Lightness) 507.866 0.000 0.684 4 
Hue 509.412 1.545 0.316 4 
Tail Hue 535.787 27.920 0.000 2 
Saturation 544.174 36.308 0.000 4 
Tail Saturation 546.828 38.962 0.000 2 
Dorsal Hue 557.175 49.309 0.000 2 
Ventral (Hue + Saturation + Lightness) 563.540 55.674 0.000 4 
Ventral Hue 576.096 68.229 0.000 2 
Tail Lightness 585.308 77.441 0.000 2 
Lightness 586.135 78.268 0.000 4 
Dorsal Lightness 590.252 82.385 0.000 2 
Ventral Saturation 591.893 84.026 0.000 2 
Null 595.654 87.788 0.000 1 
Dorsal Saturation 597.175 89.308 0.000 2 
Ventral Lightness 598.025 90.159 0.000 2 

 
 
 




