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Where are macroalgae found? 
With few exceptions, macroalgae are strictly 
benthic plants; that is they are always attached to 
the seabed or a solid substratum such as natural 

ts, boat hulls, jetty 
s, mooring lines etc. When dislodged, most 

e floating 
ve for hours to 

 Caulerpa species, 
anchor themselves 
 or simply by 

s fronds. 

 Macroalgae grow both intertidally and subtidally. 
Because they derive their nutrients by diffusion 
through their tissue, the water movement across 
fronds has to be continually refreshed and by 
being anchored to the seabed, they increase their 
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What are macroalgae? 
Macroalgae are members of the huge grou
aquatic plants know as algae (singular ‘alg
algae (the primary producers of the plane
primitive photosynthetic plants that includ

 of 
). The 
re 
e 

macroalgae have a limited lifespan as fre
seaweed drift and they may only li
several months.  

single celled ‘phytoplankton’ of th
multi-celled macroalgae, or seaweeds, th
range in size from microscopic to the m
kelps (Durvillaea) and g

nd the 
an 
e bull 
is).  

Only a few macroalgae, such as
can grow in soft sediments and 
either with long root-like rhizoids
entanglement around seagras

Macroalgae should not be confused w
seagrasses. The latter are closely relate
plants as they have roots, vascular
produce flowers and pollen.  

Macroalgae on the other hand, derive all their 
nutrients directly from the surrounding wate
through their tissue, a bit like a spon
moisture, and their holdfasts are purely fo
physically anchoring the thallus to the seab

While seaweeds do reproduce sexually, th
reproductive structures are mostly micro
require fine dissection to be revealed.  

Most macroalgae fall into four basic gro
blue-green algae (Cyanophyta/Cyanoba
are often associated with blooms in rivers
green algae (Chlorophyta) such as sea le
brown algae (Heterokontophyta) that in
large kelps; and the red algae (Rhodop
most diverse group of all.  

The red algae should not be confused 

algae (phytoplankton), some species of
produce toxins that can kill fish or cause

re 
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Figure 1 Hormosira banksii, a common brown 
alga on rocky intertidal shores in NSW (Millar, 
2007) 
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is reduced to only a few metres.  

Along the NSW coast the maximum depth fo
macroalgae is about 35-45 metres. 
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 them 

is not replenished as rapidly.  

The one notable exception is a species of 
Sargassum. The famous Sargasso Sea (w
north Atlantic) is nam
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n itself floats there in massive rafts and ca
by simple fragmentation.  

Since macroalgae are true photosynthet
organisms, they can only grow in the “ph
of the coastal regions, where the light pene
sufficiently for photosynthe

” zone 
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ar 

 
rs this 
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waters, macroalgae can survive and grow 
depths of over 200 metres, b

 

 
foods, pharmaceuticals and cosm

In New South Wales, as in Austra
very few algae are collected for co

Figure 2 Dislodged Durvillaea potatorum
washed up on a beach (Millar, 2007) 

Significance 
As a result of their photosynthetic activity, marine 
algae (macroalgae and phytoplankton) are 
considered to produce between 50% and 75% of 
the earth’s oxygen as well as taking up about 25% 
of the carbon dioxide.  
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lia as a whole, 
mmercial 

purposes. The reason for this is that, while NSW is 
high in diversity of macroalgal species, no one 
algal species occurs in sufficiently large amounts 
or grows or recruits rapidly enough to make it 
commercially viable for harvesting.   

Some macroalgae respond rapidly to, and thrive 
within, waters that receive increased nutrients and 
often can be used as indicators of water quality. At 
certain times of the year, especially in spring when 

Crustose coralline algae, a very si
red seaweeds, make rocks look
when broken apart, are major co
sediments of intertidal and sub
actively lay down Calcium Carbon
their tissues.  

Geological cores taken on the G
have shown that up to 70% of the
sediments are made up of calc
deposits from the green algal genu
fact, they should probably be ca
reefs rather than coral reefs.  

Macroalgae are an important re
and/or shelter for a large range o
and other invertebrate species, and the
as nurseries for juvenile 
are a vital food source for many 
invertebrates and, when rotting 
return vital nutrients back into the
ecosystem. 

Globally, macroalgae have been v
11 billion dollars annually. Kelp for
times more productive per squa
intensively farmed crop on land. 

Macroalgae can be harvested fro
such as the fast-growing Macrocys
the coast of California wh
up to 50 cm a day. Alternatively, 
farmed in large aquaculture enter
the algal spores and/or young plan
onto sp
lines or other structures where they are left to grow 
for several months before har

In countries such as the Philippin
industry, which is based largely o
one of the largest contributors to t
Domestic Product.  

Japan is the largest grower and
macroalgae in the world and the
different types of seaweed for food
algal genus Porphyra which is
sheets for sushi rolls) or for a ran
products such as agar, carrag
which are used exten
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Dictyota bartaryesiana  

Durvillaea potatorum (only south of Tathra) 

Reds 

Crustose corallines 

Cryptonemia sp. 

Augophyllum delicatum 
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 Regions of upwelling where nutrient-rich cold 
waters reach the surface at certain localised 
regions along a coastline,  

 Anthropogenic entrance modification to 
intermittently closed and open estuaries and 
lagoons (which causes decreased flushing & 

, 
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Loss of species 
Macroalgae are an extreme
that can be easily destroyed. This
contribute to declines in the abun

toxic, 
o 
t 

diversity of fish and inverte
estuaries and nearby coastal z

Direct human impacts such as me
damage, eutrophication, aquacu
coastal constructions, and alteration of food web

changes in environmental condit
plants do.  

These major blooms are mostly natural 
phenomena and occur all over the worl
NSW
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th 

along with indirect human impact
impacts of climate change, can co
widespread loss of macroalgae.  
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coast.   

Macroalgae in NSW  
There are approximately 800 species o
macroalgae presently documented fro  
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Some of the large brown algae a
coastline are experiencing a range retra
as seawater surface temperatures
over the last 60-70 years (Millar 2

Macroalgae can be damaged dir
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(Millar 1990; Millar & Kraft 1993, 1994a, 1
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Figure 3 Augophyllum delicatum (Millar, 
2007) 
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 Avoid digging for bait in macroalgal beds

 Promptly report sewer overflows. 

 Maintain septic tanks and pumps so that
do not leak. 

ent 
ping plants, sewage overflow events an

of nutrient rich wastewater,  

 Natural climatic events such as sto

 The introduction of alien or pe

How can you help protect 
macroalgae? 
Some simple ways to help protect mac

 Avoid anchoring in, or mooring bo
macroalgal beds. 

e are: 

r, 

 Avoid travelling across macroalgal be
boats at low tide in order to minimise

in 
 

potential for propeller damage.  

 Design waterfront structures suc ies, 
g or 

s are 

boat ramps and seawalls to avoid sh
physical damage to macroalgal be

 Ensure dredging and reclamation proje
sensitive to adjacent macroalgae beds.

 Replace decking of jetties with me ng 
g 

at low 

to allow sunlight penetratio
macroalgal beds. 

 Avoid wa

. 

 they 

 

Figure 4 Ecklonia radiata, the common 
subtidal kelp along most of the NSW coast 
(Thiebaud 2007) 
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n the Department’s 
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 see below. 

acroalgae 
species: 

Bennetts seaweed (Vanvoorstia bennettiana) is 
inct (see Primefact  186) and marine 

is critically 

ct sets out provisions 
groves, 

ether alive or 
 under the Act means 

 up, 
reaching or 

of it. A permit is required from I&I NSW to harm 
on, including macroalgae. 

arming marine 
, without a permit 
110,000 for a 

t issue permits for 
ead macroalgae from the water. 

red for the purpose of 
ation. 

 permitted from 
eserves or 
rtment of 

nd Water website 
d areas; 

rsons to remove up to 
20kg/day of dead, unattached, drift seaweed 
(wrack) from beaches or the intertidal zone for 
personal use (e.g., as compost, fertiliser) without a 
permit. If a person or organisation wishes to collect 
quantities of wrack exceeding 20 kg/day, then a 
permit will be required under Clause 66 of the 
Fisheries Management (Aquaculture) Regulation 
2002. A permit may be issued on a case-by-case 
basis for a period of a year or more. 

Protection of macroalgae in 
NSW 
Industry & Investment NSW (I
management responsibility for fish
vegetation, including macroalg
Fisherie
or activity that may harm macroalg
referred to I&I NSW. 

Policies and guidelines applica
of macroalgae can be found o
website at www.industry.nsw
obtained from I&I NSW offices –

In NSW there are two species of m
currently on the list of threatened 

presumed ext
brown algae (Nereia lophocladia) 
endangered (see Primefact  192). 

Harming macroalgae 
The Fisheries Management A
to protect marine vegetation (man
seagrasses and macroalgae wh
dead) from ‘harm’. ‘Harm’
gather, cut, pull up, destroy, poison, dig
remove, injure, prevent light from 
otherwise harm the marine vegetation, or any part 

marine vegetati

The maximum penalty for h
vegetation, including macroalgae
is $220,000 for a Corporation or $
person. 

Collecting macroalgae 
I&I NSW will generally no
collecting live or d
Exemptions may be conside
scientific research or marine life rehabilit
Collecting will generally not be
Sanctuary Zones within Aquatic R
Marine Parks (see the NSW Depa
Environment Climate Change a
for the location of these protecte
www.environment.nsw.gov.au). 

I&I NSW will allow pe



 

Macroalgae   p 5 

Contact details 
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