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• Site selection

• Plant Condition

• Interacting stressors

• Temperature

• Grazing

• Available substrate

• Next steps in analysis



1

2

3 South Puget 

Sound

1.Tucksel Point, 

Squaxin Island

2.Day Island

3. Salmon Beach

X. Devil’s Head

X



DEVIL’S HEAD

• Surface canopy mapped in 2017

• No surface canopy 2018

• Snorkeled in June, found a few scattered 

plants, tenuously lodged in other kelps

• Dove in August, no plants



PLANT  

CONDITION

• 30 6 m2 sampling points

• Count blades

• Count reproductive blades

• Measure blades

• Assess damage (0 -3)
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Damage = 1

Damage = 3





What explains these trends?

Only have time to discuss a few stressors.

• Substrate availability?

• Temperature?

• Grazing pressure?

• All of the above?



SPACE

• Kelp 

requires 

hard 

substrates

• Compete 

for available 

substrate









TEMPERATURE

Cold water species 

Warm temperatures stress all life stages

Makes plants less resilient to added stress

High temperatures mean low nutrients (in 
California)

15 - 20 °C = stress 
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KELP CRABS
(PUGETTIA PRODUCTA)

• Eat bull kelp

• Appear to damage plants







Damage class



WHAT 
NEXT

• Water nutrient 

levels 

• Tissue 

carbon/nitrogen 

content



TAKE AWAYS

• Plant condition & bed condition low at Squaxin 

improves toward Narrows.

• Devil’s Head: Lack of substrate & high temps stress 

plants

• Temperature likely stressing all sites except Salmon 

Beach 

• Crab densities, damage rating & high temp coincide:

• Squaxin Island : July

• Day Island:  August

• Other stessors & interactions play a role…


