Melanism in the Eastern Gray Squirrel:
using multiple methods to quantity an urban-rural cline
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*The Eastern Gray Squirrel (Sciurus carolinensis) R0y|e-NiChO|S (2003) Model Incidental Data *We detected the gray morph at all camera locations.
exhibits two color morphs, gray and melanic “Abundance from Occupancy Data” _ Cameras also revealed melanism occurs 1n rural
(black), the latter of which was the prevailing O j Syracuse, NY areas, but at low levels making 1ncidental
morph 1n northeastern forests prior to the 1800s, but D _ < % AV ok observations unlikely (low detection probability).
which 1s now only common in some cities. (Gosenting and Gibos 2022, S0l Rep ¢

3) o WA *Royle-Nichols (2003) model produced ecologically
Mﬂi&» h plausible estimates of squirrel “abundance” at each

L
%6 o og%igoo e < 5,
il oo?fg’o NP ’ j e )P 1 1 bl . d h b
Vi s, oo%@ o B ol Rural observations lacking! camera location, possibly interpreted as the number
e DL e S T e N - . . .
3 TR il s Gray (n=71) of squirrels with home ranges overlapping each
Wi 1 Melanic (n = 21) ’s detection dist ~5
Gray (n = 4,149)3f" it camera’s detection distance m).
’ ’7% 8 8‘
Melanic (n = 616) h - Covmorhocsnive, | eiNaturalist data appears to underestimate the
P prevalence of melanism 1n Syracuse by nearly 50%,
suggesting prevalence of melanism could be higher
SquirrelMapper Road Kill : " : - :
Infer morph-specific Estimate proportion > : in other cities with only a few melanic observations.
“abundance” from variation melanic using relative K ¢

*Use of citizen or community science data has
. - : enormous potential to help answer questions 1n

in daily detection histories abundance estimates
Gray squirrels occur in two color morphs — gray and black — inherited
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in a simple Mendelian fashion at the melanocortin-1 receptor gene. o 15 _ _ % o m Oé’afo ¥ . . .
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tests for urban-rural clines 1n squirrel melanism Di‘;tancefl‘; _ cityi‘;’enter(i:’n ) e R Gray (n = 953) ”' Gray (n—71)(:b Ref ¢ of Royle-Nichols (2003) model ¢
. L. ic (n = Melanic (n = 1 *Refinement of our Royle-Nichols model to
have been limited to analyses of incidental Melanic (n = 322) elanic (n = 18) 4

include random-effects and city specific covariates
plus integration of standardized point count data to
fill gaps where cameras cannot be placed.

observations collected via community science.

*Here, we present a novel implementation of the
Royle-Nichols (2003) model to estimate the

proportion of melanic squirrels using data from a Y 10 Camera Traps 0. . ¥iNaturalist *Expand cline estimation to 1ncluf1§ standardized
standardized camera trap network in Syracuse, NY. % o KEY POINTS gzrsltlee;;l [}rsagnga(tjz ngl;;);ncl())zltlrttral:: uc:t;ss nellzl;‘(;sisn ;(})1'6
*We compare the estimated cline from our model to | 3 os. 05| v orothersesimates 1. Camera traps and Royle-Nichols |
clines generated from other forms of incidentally | 3 | 4 s (2003) model can be used to *Experimental and genetic work to examine urban
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collected data: 1Naturalist, a targeted citizen science o o —— estimate clines evolution and natural selection, 1ncluding a
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program (SquirrelMapper), and road kill data | *= o o 20 a0 ; o 20 30 2. Melanism declines from city transloc.atmn cxperiment, assessment Of CLYPSIS,
collected by trained wildlife ecologists. Distance from city center (km) Distance from city center (km) center in all models, but shape and testing attack rates on taxidermied squirrels.
. varies by data type
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