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- Overgrazing by sea 
urchins

- Rising sea water 
temperatures

- Increasing storminess

Key threats



Aims

1. Conduct a literature search to assess the effects of 
kelp forests on seawater chemistry 

2. Field measurements of how the effects of E. 
radiata forests in Port Phillip Bay at different 
densities & environmental conditions  



Literature search

•Google scholar & Web of Science:

(kelp* or seaweed* or “canopy-forming”) and 
(“seawater chemistry”, “carbon dioxide” or “ocean 
acidification” or pH).

•578 papers found 10/03/22 screened for title, abstract 
and reference list 

• Effects of kelp on seawater chemistry & vice versa



Literature search

• Only 25% assess the 
benefits of kelp in 
buffering pH

• Large variation between 
effect sizes, but only 3 
studies considered the 
effects of other key 
drivers 0

10

20

30

40

50

60

Blade Plant Bed Cultured

%
 o

n
 o

f 
st

u
d

ie
s



Field study

•pH, DO, waves:
1. Different 

densities of 
kelp

2. Kelp vs. 
Barrens



Field 
study



Field 
study Kelp height = 36.52 cm

Kelp height = 29.04 cm



Field 
study



pH, DO
 DIC, TA

 pH, DO
 DIC, TA

Kelp forest can buffer the effects of 
ocean acidification

Key climate threats to kelp forests are 
rising temperatures, overgrazing & 
increasing storminess

Low densities of kelp & urchin 
barrens, and high wave exposure 
reduced the capacity of kelp k to 
buffer the effects of ocean 
acidification  



Next steps
pH, DO, TA, light 
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2 m 

Bottom 



Poster presentation: In search of the live bearing seastar: population studies 
and conservation efforts
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