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Forest species adapted to low light

Scientific American (2012)

Complex habitat
 Tree cover (seasonal)
 Varying LL depth
 Cover objects



 Urban populations

Intrusion into leaf litter habitats



 Edge habitats

Intrusion into leaf litter habitats



Does ALAN impact salamanders?

Many species: 
 live under leaf litter in 

deciduous forests
 are active nocturnally 

on surface

Eastern Red-backed 
Salamander 

(Plethodon cinereus)



 Emerge from LL 
about 1 hr after 
dark

Nocturnal 
Activity

Perry et al. (2008)

25 x 3 m transects: 17 nights 



Low-illumination prey detection assay

moving prey

Prey are Olfactorily Isolated

IR

viewer



opaque Dark

low-illumination prey detection treatments

10-5 lx 10-4 lx 10-3 lx

controls

total darkness

test illuminations

Low-light vision



Low-light vision: ~ 10-4 lx
m

e
a

n
 t

im
e

 t
o

 o
ri

e
n

t 
to

w
a

rd
s 

p
re

y
 (

se
c)

300

200

100

0
Con O    Con D      10-5 10 -4 10 -3

Friedman test: X2 = 35.99, P < 0.001, N = 24

Treatment



 Nocturnally-
active

 Vision at low 
illuminations

P. cinereus

Perry et al. (2008)



5 days
12L:12D

Diurnal (all trials):

Nocturnal: 

Length of time:
Photoperiod:

Test illuminations:

1 lx

10-3 lx
10-2 lx
10-1 lx
1 lx

Test duration: First 2 h of scotophase

Behaviors: Time to emerge after dark
Time spent active

Effect of ALAN on Activity

Habituation:



Effect of ALAN on Activity

 4 replicates of each light treatment
 N  = 16



F1,15 = 7.967, N = 16, P = 0.013

 Delayed with increased ambient illumination

Time to Emerge from Under Cover





Illumination Under the Leaf Litter



Below Leaf Litter Illuminations

 Ambient illumination (10-3 lx, 10-1 lx, 10 lx)
 Litter depth (2 cm, 4 cm, 6 cm) 
 Litter moisture (dry, wet) probe

60 cm



 Leaf litter from 10 random plots 
(beech, maple, black cherry, red oak)

 Uniform packing:
- lightly packed leaves into boxes, then 
removed and weighed (x 5)
- used same litter mass in each trial (lightly 
packed)

 Wet litter soaked then drained, for 15 min

Below Leaf Litter Illuminations



10-1 lx

10 lx

10-3 lx

Depth and Ambient Light Affect Illumination

ANOVA: 3x3x2 (3 replicates)
Source df F P

Depth 2, 36 77.1 <0.001*

Moisture 1, 36 0.1 0.735

Light 2, 36     254.8     <0.001*

Interaction effects: NS



Emergence from Leaf Litter



Searched 
transects 
1-2 hrs after 
Dark 
(N = 12)

Treatments:
 lighted 

(10-2 lx)
 unlighted 

(10-4 lx)

Emergence from Leaf Litter

2 x 15 m transects



Fewer 
salamanders 
active 1-2 hrs
after dark

Wise and Buchanan (unpublished)
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Independent t-test:  t = 2.677, df = 10, P = 0.023

Artificial Light Can Affect Emergence



Intrusion of light into LL communities

 Light penetrates into leaf litter habitats
 Salamander behavior is affected by small 

amounts of ALAN
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