
P
os
te
d
on

A
u
th
or
ea

3
D
ec

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
84
59
80
.0
39
00
05
2/
v
2
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Timescale Analyses of Fluctuations in Coexisting Populations of a

Native and Invasive Tree Squirrel

Robert Desharnais1, Alan Muchlinski1, Janel Ortiz2, Ruby Alvidrez1, and Brian Gatza1

1Cal State LA
2Cal Poly Pomona

December 3, 2021

Abstract

1. Competition from invasive species is an increasing threat to biodiversity. In Southern California, the western gray squirrel

(Sciurus griseus, WGS) is facing increasing competition from the fox squirrel (Sciurus niger, FS), an invasive congener. 2. We

used spectral methods to analyze 140 consecutive monthly censuses of WGS and FS within a 11.3 ha section of the California

Botanic Garden. Variation in the numbers for both species and their synchrony was distributed across long timescales (> 15

months). 3. After filtering out annual changes, concurrent mean monthly temperatures from nearby Ontario Airport (ONT)

yielded a spectrum with a large semiannual peak and significant spectral power at long timescales (> 30 months). Squirrel-

temperature cospectra showed significant negative covariation at long timescales (> 35 months) for WGS and smaller significant

negative peaks at 6 months for both species. 4. Simulations from a Lotka-Volterra model of two competing species indicates that

the risk of extinction for the weaker competitor increases quickly as environmental noise shifts from short to long timescales.

5. We analyzed the timescales of fluctuations in detrended mean annual temperatures for the time period 1915-2014 from 1218

locations across the continental USA. In the last two decades, significant shifts from short timescales to long timescales have

occurred, changing from less than 3 years to 4-6 years. 6. Our results indicate that (i) population fluctuations in co-occurring

native and invasive tree squirrels are synchronous, occur over long timescales, and may be driven by fluctuations in environmental

conditions; (ii) long timescale population fluctuations increase the risk of extinction in competing species, especially for the

inferior competitor; and (iii) the timescales of interannual environmental fluctuations may be increasing from recent historical

values. These results have broad implications for the impact of climate change on the maintenance of biodiversity.
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