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To assess the effects of ALAN and warming on:

1. Urchin herbivory rates
2. Somatic growth and survival of urchins
Sheltering, feeding and foraging behaviour

Kelp microbes, photosynthetic yield, and carbon and nitrogen

content



Experimental Design

56 urchins

# 14 Warm/Dark

# 14 Warm/ALAN
# 14 Ambient/Dark
# 14 Ambient/ALAN
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Experimental Design

Per urchin treatment:
# n =10 fed fresh kelp
* n=4 fed treated keIp

8 treated kelp tanks
& 2 Warm/Dark
s 2 Warm/ALAN
# 2 Ambient/Dark o e B S
B2 Amblent/ALAN g Warm = + 2°C above ambient
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Sampling

Urchins Kelp
 Consumption rates * Photosynthetic Yield
* Behaviour * Microbial Community

* Gonad yield * Carbon & Nitrogen



Sampling

Urchins Kelp
* Consumption rates * Photosynthetic Yield
* Behaviour (subset) e Microbial Community

* Gonad yield * Carbon & Nitrogen



. Aim 1: To assess the
effects of ALAN and
‘ . warming on urchin
'\ herbivory rates




Consumption rates higher in ALAN vs Dark Treatments
Consumption rates higher in Warm vs Ambient Treatments

Fresh Kelp

Treated Kelp

Kelp Consumption Rate (g/day)

Treatment

©® ALAN Ambient
©® ALAN Warm
©® Dark Ambient
©® Dark Warm




g Aim 2: To assess the
‘effe cts of ALAN and
E88  'warming on somatic
88  growth and survival




Mean Gonad Index (%)
N B~ (@)}
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Gonad Index: Interaction between Kelp * Temperature * Light

Fresh Kelp

Treated Kelp

ALAN Ambi

Dark Ambi

ALAN Warm

Dark Warm ALAN Ambi
Treatment

Dark Ambi ALAN Warm

Dark Warm




Aim 3: To assess the
meffects of ALAN and
“warming on urchin
behaviour




Feeding Behaviour: Interactions between Time of Day, Light, Week, Temperature

1

Week 1:
* Day = Night for all treatments

w

N

Treatment

" ALAN Ambient
B ALAN Warm
. Dark Ambient
. Dark Warm

—
L

Mean Feeding Events Per Hour

Day Night
Time of Day



Feeding Behaviour: Interactions between Time of Day, Light, Week, Temperature

9

Week 9:

 Warm: Night > Day
 Ambient: Night = Day
 ALAN: Night > Day

e Dark: Night > Day

w

N

Treatment

" ALAN Ambient
B ALAN Warm
. Dark Ambient
. Dark Warm

—
L

Mean Feeding Events Per Hour

Day Night
Time of Day



Sheltering Behaviour: Interaction between Light, Temp, Time of Day, Week

Week 1:
* Day > Night for all

N

w

N

Treatment

" ALAN Ambient
B ALAN Warm
. Dark Ambient
. Dark Warm

—
L

Mean Sheltering Events Per Hour

Dav Niaht
Time of Day



Sheltering Behaviour: Interaction between Light, Temp, Time of Day, Week

| 9

Week 9:

* Day > Night for all

* Week 9 Warm Day > Week 1 Warm
Day

N

w

N

Treatment

" ALAN Ambient
B ALAN Warm
. Dark Ambient
. Dark Warm

—
1

Mean Sheltering Events Per Hour

Day Night
Time of Day



2 Aim 4: To assess the
@A cffects of ALAN and
&% \varming on kelp

¥ photosynthetic yield




Kelp Photosynthetic Yield: No effects

Collection 1 Collection 2 Collection 3

- 800 1 T
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19_ | Treatment

£ ® ALAN Ambient
3 750 ©® ALAN Warm

S ©® Dark Ambient
p ©® Dark Warm

é 700+
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