
Seaweed: stinking 
problem or natural asset? 

The amphipod Allorchestes compressa
 on a piece of seaweed, which it eats. 

The stench of rotting seaweed, piled up to 2 m high on 
many of Western Australia's long wide beaches, annoys 
seaside residents, holiday-makers, and ard fisher-
men. In response, some municipal count provide 
temporary relief by taking the stuff away by the truck-
load. As often as not, the next tide makes good the 
deficit. 

T h e prolific quantities of seaweed 
washed up on the State's beaches after 
storms and heavy swells lead us to ask the 
question: is it playing a significant role in 
the coastal ecosystem? 

Commercial and sport fishermen are 
particularly interested in the question. In
shore fish nurseries (sheltered waters 
within a hundred metres of the beach) 
constitute an important addition to the 
small number of Western Australian es
tuaries where juvenile fish hatch and grow. 

Dr Alistar Robertson and Ms Judi 
Hansen, of the C S I R O Division of Fish
eries Research at Marmion, W.A., have 
conducted a detailed research program 
over the past 2 years to answer the ques
tion scientifically. 

They have found that the accumula
tions of seaweed and seagrass in the surf 
zone have two important functions. The 
material forms the basis of a food chain 
supporting commercial fish species, and 
it supplies nutrients that can be utilized 
by nea r - shore plant and an ima l 
communities. 

Large numbers of juvenile fish species 
are associated with the drifting seaweed 
in the surf zone — many more than in the 
adjacent weed-free areas. The seaweed 
harbours numerous invertebrates, which 
are food for the fish, and probably pro
vides some protection from predators. 

Decaying seaweed releases nitrogen and 
phosphorus — nutrients necessary for the 
growth of the extensive seagrass and 

seaweed beds along the Western Austra
lian coast. The oceanic waters off the 
coast are generally poor in nutrients and 
there are few other nutrient sources to the 
system. Nutrient recycling from the de
caying plant matter sustains a high pro
duction of seaweed and seagrass. The surf 
zone and beach are important sites for this 
recycling. 

The seaweed State 

Along the 1500 km of coast between 
Geraldton and Esperance grows an ex
panse of seaweeds and seagrasses (macro-
phytes) far larger and denser than 
elsewhere in Australia. A limestone reef 
runs along this section of coast some 
4— 8 km offshore, enclosing a vast shal-
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l o w p o o l (up to 8 m deep) . T o g e t h e r wi th 

an i n f l o w o f nutrients f rom groundwater 

enter ing the p o o l , this provides ideal c o n 

di t ions o f l ight and temperature for many 

spec ies o f seaweed and e n c o u r a g e s the 

growth o f extens ive seagrass ' m e a d o w s ' . 

S t rong waves tear l o o s e s o m e o f this 

impressive accumula t ion o f plant life. T h e 

plants either aggregate into dense patches 

in the surf z o n e (they s o m e t i m e a lmos t 

totally suppress waves there) or pi le u p o n 

the b e a c h in 'wrack banks ' . 

T o put f igures o n the v o l u m e o f de

tached macrophytes , each m o n t h the re

searchers wa lked a long por t ions o f a 4 6 -

k m stretch o f beach f rom T w o R o c k s to 

T r i g g Is land (near Perth) . T h e y measured 

the a m o u n t o f plant material they c a m e 

across in the water and o n the b e a c h . 

Aer ia l pho tographs f rom the Austral ian 

Survey Of f i ce supp lemented their surveys 

o n foot . 

Decaying seaweed releases 
nitrogen and phosphorus. 

T h e denses t aggrega t ion o f b e a c h e d 

seaweed they c a m e across was 5457 c u b i c 

metres a long a particular 1-km stretch o f 

beach . Over the w h o l e 46 k m o f coas t , a 

m a x i m u m m e a n density o f 504 c u . m per 

k m was recorded in the spring o f 1980. In 

the surf z o n e , the m a x i m u m m e a n figure 

was r e c k o n e d as 1188 c u . m per k m in the 

winter o f that year (the v o l u m e o c c u p i e d 

by seaweed in the sea is about ten t imes 

less than w h e n it is beached) . 

N o t s u r p r i s i n g l y , t he a m o u n t s o f 

beached vegetation varied seasonally, with 

the winter— spring m a x i m u m f o l l o w e d by 

a m i n i m u m in summer . T h e bar chart 

s h o w s the readings m o n t h by m o n t h . 

T h e s u r v e y s h o w e d tha t s e a w e e d 

d u m p e d o n the b e a c h may remain o n l y 

unti l the nex t tide, or it may l ie rotting 

there for m o n t h s . W a t c h i n g the m o v e 

men t o f tagged plants revealed that, o n c e 

washed back into the surf, s eaweed may 

remain there for days or weeks before 

be ing taken out to sea; or it may be dumped 

back o n shore . 

T h e s e f indings , together wi th the re

sults o f observat ions and exper iments to 

de te rmine the seaweed ' s rate o f break

d o w n by m i c r o b e s and waves , a l l owed the 

research pair to calculate the detached 

plants' average l i fet ime. T h i s varied f rom 

a few w e e k s for ke lp , t h r o u g h several 

m o n t h s for red algae, and probably years 

for seagrass. 

T h e i r data o n the v o l u m e o f w e e d 

b e a c h e d annually, and the l i fet ime fig

ures, gave them a way o f es t imat ing the 

turnover o f b iomass . T h e y arrived at a 

value o f 2 9 0 kg o f ca rbon per metre o f 

coas t l ine for the amoun t o f plant material 

r ecyc led annual ly th rough the b e a c h and 

surf z o n e s . 

M r H u g h K i r k m a n o f the M a r m i o n lab

oratory had earlier measured the a m o u n t 

o f kelp and seagrasses of fshore , and their 

g rowth rate. T h i s gave a f igure o f about 

1500 kg o f ca rbon per metre o f coas t l ine 

for the total amoun t o f o rgan ic material 

turned over annually. 

In other words , every year about 2 0 % of 

the annual g rowth o f sea vegeta t ion is 

torn l o o s e and finds its way o n t o the b e a c h 

or next to it, w h e r e u p o n it breaks d o w n 

and renews the c y c l e . 

H o w seaweed decays 

D e t a c h e d s e a w e e d d e c a y s i n t w o d i s 

tinctly different ways, depending o n where 

the d e c o m p o s i t i o n o c c u r s . T h e research

ers found that beached seaweed behaves 

l ike a m a r i n e c o m p o s t h e a p , w h e r e a s 

seaweed in the surf zone gets g r o u n d up 

in to little p i e c e s w h e n waves d u m p it 

against sand and rocks . 

C o m p o s t i n g can take p lace under aero

b i c or anaerob ic cond i t i ons , and tempera

tures wi th in the seaweed heaps usual ly 

c l i m b to 30— 4 0 ° C after several days. T h e 

mar ine scientists recorded o n e actively 

rotting p i le s tewing at 54°C . After a w e e k 

and a half, temperature in the heaps re

turns to near that o f their sur roundings , 

and d e c o m p o s i t i o n p roceeds at a m o r e lei

surely pace . 

Especia l ly where the heaps are poor ly 

drained and wate r logged , anaerob ic bac 

teria thrive. M e t h a n e and h y d r o g e n sul

fide ( ' rot ten-egg gas ' ) we re detec ted in 

samples taken f rom these heaps . M a n y 

beachgoers ' noses have also detec ted the 

presence o f this latter gas. 

A l t h o u g h the seaweed drifting in the 

surf z o n e is gradually be ing w o r n away, 

many plants remain alive for a l o n g t ime. 

T h e scientists found that m u c h o f the 

seaweed in n e w l y formed a c c u m u l a t i o n s 

was still act ively photosynthes iz ing . 

O n e freshly harvested ke lp plant was 

tagged and released 3 k m of f shore : w h e n 

recovered after drifting for 8 weeks it was 

still p r o d u c i n g o x y g e n at as great a rate as 

attached, actively g r o w i n g , plants. 

H o w e v e r , s imilar kelp plants released 

into the surf z o n e d ied after about 4 weeks 

because o f the harsh beat ing they experi

e n c e d there. T h e p o u n d i n g surf r educed 

w e i g h e d and tagged spec imens to half o f 

their former selves in about 16 days, and 

after 4 weeks in the surf they retained on ly 

10% o f their or iginal weigh t . 

Bacteria d e c o m p o s e dead, and largely 

fragmented, plant remains m o r e s l o w l y in 

wa te r than o n the b e a c h . I f o x y g e n -

c o n s u m p t i o n m e a s u r e m e n t s m a d e o n 

plants f loa t ing in backwa te r s are any 

gu ide , the rate is probably t w o to four 

t imes less . 

F o o d chains 

Seaweed is the starting poin t o f a f o o d 

c h a i n . It p r o v i d e s the ene rgy and nu

trients necessary for every life fo rm that 

f o l l o w s u p o n it. 

T h e research team found h i g h c o n c e n 

trations o f d i sso lved nutrients in water 

near d e c o m p o s i n g seaweed, whereas the 
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Masses o f seaweed piled up o n Western 

waters offshore and c lo se to seaweed-free 
beaches were relatively def ic ient in nu
trients. F o r example , they f o u n d p h o s 
phate levels o f 0 • 2 - 0 • 3 m i c r o m o l e per 
litre of f o p e n beaches and be tween 1 and 
7 per L near wrack accumula t i ons . 

O b s e r v a t i o n s by D r R o b e r t s o n , M s 
H a n s e n , and M r R o d L e n a n t o n o f the 
Western Austra l ian State F isher ies and 
Wi ld l i fe Depar tment revealed that sea
w e e d - l a d e n (and nu t r i en t - r i ch ) waters 
support large n u m b e r s o f invertebrates 
and fish. S i x t imes as many fish (main ly 
juveni les ) and twice as many spec ies in-

Australia's beaches. 

m a c r o p h y t e s as l i v e o v e r ba re sandy 
beaches . 

In m o b i l i z i n g nutrients f rom seaweed , 
bacteria are very important , as w e have 
seen. D r Robe r t son and M s H a n s e n also 
found that a small animal — an a m p h i p o d 
— is just as important in l ink ing the plant 
b iomass to h igher co n s u mer s . 

T h e a m p h i p o d Allorchestes compressa, a 
small crustacean usual ly less than 0•5 c m 
l o n g , is the major inhabitant o f drifting 
seaweeds , w h i c h it eats. It c o m p l e t e s its 
w h o l e life c y c l e in the surf z o n e , and often 
m o r e than 150 individuals can be found 

habit surf beaches wi th accumula t i ons o f o n e a c h gram (dry we igh t ) o f seaweed . 

Beached seaweed behaves like 
a marine compost heap. 

Fish , in turn, eat the a m p h i p o d . T h e 
scientists ' analysis o f the s t o m a c h c o n 
tents o f several species o f c o m m e r c i a l l y 
valuable fish s h o w e d that A. compressa ac
c o u n t e d for half to three-quarters o f the 
diet o f ye l l ow-eyed mul le t , ruff, and c o b 
bler. S i n c e the a m p h i p o d l ives on ly o n 
free-floating seaweed, this plant material 
is very important in sustaining the growth 
o f juven i le fish. 

T h e scientists ' research has s h o w n that 
decay ing seaweed o n our beaches is no t 
just an offensive b lo t o n the s c e n e . W e can 
l o o k at it in the l ight o f sc ient i f ic evi
d e n c e , no t the pre judice o f our n o s e s ! 

Andrew Bell 
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