Healthy seagrass
meadows thrive in

the nearshore waters
between Wedge

Island and the Beagle
Islands of the Turquoise
Coast region. The Jurien
Bay Marine Park fulfils
an important role in
the conservation of
these seagrasses,
which form such a
characteristic part of
the shallow coastal
regions of Western
Australia.
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ometimes, the only encounter

peaple have with scagrass 15 wich
siielly piles of rotting brown “wrack’
washed up on the beach, 2 most
unpleasane experience! This s
untortunate  because, when alie
their underaater “meadows’, scagrasses
form ateractive. vibrant green stands of
Hourishing plants. Seagrasses are vital to
the health of coastal ecosystems in
Western Australia, playing an important
role i the complex nearshore marine
web of life: Scagrass meadows harbour
g wealth of marine hfe, from simple
sedentary sponges to toraging fish, and
many marine algae. Seagrasses play an
essential role m stabilising sandy areas
and shorelines. as their strong, mtricare
root svsteins trap and bind sediments,
and reduce the rbidity ot the water.
Compared with many land  plants,
seagrasses  grow  rapidlyv, with seme
species shedding cheir leaves every few

months.

Grasses of the sea

The scagrass meadows  of  the
Turguoise Coast are generally in
excellent condicion. They  are
predommantdy  found  nside  the

tringing himestone reets. and tend w be

dense stnds of one o three specics ot
strapweed and/or wireweed, Seagrasses
with smaller and  more
exposed sand parches are vsually much
sparser and tend o be dominated by
paddleweed. with patches of strapweed,
wireweed, celgrass and manatee grass
Paradoxically, seagrasses are more
closely related to Howering land plants
than to seaweeds (algae or macroalg
Seagrasses are unusual plants L
they are thought to have evolved on land
and sted to the sea ac a later stage
They have retained the abiliy to flower
and produce seeds. and the planes consse
of rhizomes. reots, stems and  leaves,
similar o those ot terrestrial - grasses,
Since there are no anhimals that pellinate
underwater. seagrasses have  developed
incredibly Jarge pollen grains that sink
dowly in the water, thereby inereasing
their chances of falling on female Howers
and fertilising them Seagrass leaves
have a very thin outer protective laver
(cuticle) that allows che direct uptake

of nuerients and gases from seawater,

that are wvital tor production of tood

and energy by photosyntl

Maost seagrasses are well adapeed to
living in soft sediments in nearshore
arcas along both tropical and temperate



coastlines, The greatest density and

diversiey  of scagrasses 1 Western
Australia s found in arcas with seni-
enclosed embavments (such as Shark
Bay and Exmouth Gulf) and fringing
coastal himestone reets. such as those
Here.

along the Turquoise Coast

scagrass meadows, ncerspersed  wich
pacches of sand, form a broad and
almost continuous band—one to five
kilometres wide—along the shoreline

from Wedee Island to Beagle [shind

Fhe region has a high diversiey of

seagrasses. with at least 11 of the 25
Western
Australia. The Turquoise Coast region

“-PCCiL‘R known to occur

has predominantly temperate scagrass
speaics,

Seagrasses are especially sensitive to
three phvsical factors: water turbidiny,
{and therefore

water  depth light

penctration) and  water  movement.
Some seagrass species. such as southern
strapweed (Posidonia ansiralis), can only

survive  in shallow waters with

abundant sunlicht. Others, such as
paddleweed {Halophite australisy, requuire
less hght and can theretore live in
deeper, less clear waters. The plasical
Impact of water moevemnent in extreme

conditiens, such as storms, affeces

@ Jurien Bay Marine Park

ditterent specics of scagrass o difterent
degrees, Strapweed species Tave dense
networks of rhizemes and roots deep in
the sand, so they can wlerate strong

wave action, and are frequenthy
uprooted 1 Luge quantities. Wireweed
(Auiphibolis)y species have strong roots
and  stems. and  can wichstand g
reasonable amount of rough  water

(Falophila),

celgrass (Hererozostera) and manatee

However,  paddleweed
grass (Syringodiin. are shallow-rooted
and relatively weak instructure, so are
storns

casily.  washed  away  n

Consequently, strapweeds and
wireweeds are found mooarcas most
exposed  to wave  acoon,  while
paddleweeds, celgrasses and  manacee
vrass thrive i more protected places.

Arcas chat are deeper, and therefore

Above Thick-rhizomed thalassodendron.

Facing page

Left Pheasant shells graze on tiny plants
that grow attached te seagrass.

Photo — Sue Morrison

have less wave action. tend o have

denser beds of seagrasses

Microcosm in the meadow

Alchough  they  are generally
unremarkable i appearance, organisms
that are attached ro seagrass leaves play
an extremely imporne role in seagrass
ccology. These  organisms include
microscopie bacteria and single-celled
plants {periphyron), algae and attached
animals {epiphyvees). Tiny ammals also
live 1 the sediment berween the
seagrass rhizemes (intauna), ind slighely
larger animals live among the leaves
above the sediment (epibenthic fauna).
There are complex. tinely  balanced
interactions between these organsns
They all depend upon one another tor

survival, food and healch.
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The epiphytes, and some of the
periphyton, growing on the seagrass
leaves photosynthesise and, therefore,
produce more plant material. However,
if these organisms grow big enough to
heavily shade the seagrass leaves from

direct sunlight, they will limit
photosynthesis in the seagrass leaves
and be detrimental to the seagrasses.
Dense epiphytes also weigh down
seagrass leaves and make them more
susceptible to being ripped out of the
sediment during heavy storms. One
way in which seagrasses overcome this
problem is by regularly shedding old
leaves and their attached organisms.
Seagrasses are assisted in the control of
algal epiphytes by the epibenthic fauna.
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These small animals, which include
tiny top shells, small crustaceans and
worms, graze on the epiphytes and
usually maintain them at population
densities that enable the seagrasses to
survive, These small grazers, especially
the crustaceans, are very important
food for larger invertebrates and fish,
because they convert plant material
into matter that is easily digested by
their predators.

Grass grazers

In tropical waters, dugongs and
turtles are the primary grazers of
seagrasses, but In temperate waters no
large animals—and very few small
animals—feed directly on seagrasses.

Left Strapweed and wireweed.

Below left Dove shells ( Pyrene
bidentata) graze cn plants and animals
that grow on seagrass {epiphytes) but
not on the seagrass itself.

Photos — Sue Morrison

Seagrass grazers along the Turquoise
Coast include sea urchins (Amblypneustes
pallidus), carrot  shells (Campanile
symbolicum), spider crabs (Naxia autita),
swimmer crabs (Nectocarcinus integifrons),
Jjuvenile rock lobsters (Panulinus cygnus),
rough leatherjackets (Scobinichthys
granulatus), fan-bellied leatherjackets
(Monacanthus chinensis) and juvenile
toothbrush leathetjackets (Acanthaluteres
vittiger). The omnivorous leatherjackets
are thought to target epifauna, but
incidentally  consume  moderate
quantities of seagrass leaves. It is
estimated that only around 10 per cent
of seagrass carbon is eaten directly.
These animals also need to include
other food—such as periphyton
(diatoms and bacteria) and epiphytes
(coralline algae and small seaweeds)—in
their diet, because seagrasses don’
supply all of their required nutrients.
Some animals feed only on
nitrogen-rich periphyton and
epiphytes which grow on the seagrasses.
These include the tiny top shells
(Cantharidus, Thalotia, Prothalotia and
Phasianotrochus species), pheasant shells
(Phasianella australis), dove shells (Pyrene
bidentata), turban shells (Astralium
squamiferunr), some polychaete worms
and small crustaceans such as
amphipods, isopods and shrimps.
These animals are important, as
they limit the growth of epiphytes and
prevent them from ‘smothering’ the
seagrasses. This balance can be upset by
nutrient enrichment of the waters,
enhancing the growth of epiphytes.
There may be insufficient grazers to
control the increased epiphytes, and the
seagrasses eventually die due to lack of
light and nutrients (used up by the
epiphytes}. Nutrients may increase due
to natural causes or, more often, human
activities, such as fertiliser run-off from
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laind adjacent 1o rivers. or sewage
outtalls. Omce destroved. some seagriasses
cant be exremely slow o re-establish,
such as some Pesidonia and Amplibolis

specics, or fatl to re—estalzlish ar all,

Wrack and ruin

Another tmportant facet - che
seaurass food web s the fare of dead
seagrass material. As che leaves decay
they break dowen inco simall pardicles
Up to 80 per cent of seagrass detritus
ramain i the scagrass beds, while the
rest s washed awav. Derritus s rich m
nutrients. ncluding carbon, and s
consumed by nmicroormanisms, worns
and small crustaceans (detritivores) that
live i or on the sediment The faccal
these  animials  often

matcer  from

contains more nutrients than  che
scigrass Teaves because of additional
MICTOGIZANISMs 11 i Larger
deoricivores. such as the soft sea
cucumber (Stichopus meflis). consume
this faccal matter. and m wrn other
uwvertebrates  car cheir Fieces. These

mwvertebrates are preved  upon by
CATIHNOTCS, \l]]d S0 0] .‘El()]]%r th‘ T‘U()d
web

Dyead scagrass leaves are frequently

washed onto beaches as wrack, where

they, along with alual wrack, fulfil an
important part of the tood web evele
The fibrous material from southern
srapweed 18 very tough, and by means
of wave action is often rolled 1nro

curtous oval-shaped fibre balls ehat can

persist for some tme oo the seabed. or

end up on beaches.

A small nummber of fivertebrates are
able o live in dhe deep black, sielly.
sulphide-rich sediment that s very low
in—or devord of—oxveen. trequenty
tound under weed beds, These melude
the small heart urchin (Echinoandinig
cordaron) and the bivalve  Divaliing
cmringl. They can survive  because
special bacteria i their gue unlise
chemical  energy released when
sulphides and oxveen react o form
sulphates. These  chemoautorrophic
bacreria produce organic matter from

this process.

Seagrass inhabitants

Aloing the Turquoise Coast, bivalves
such as the razor clam (P dicelor)
and pearl ovster (Lleciroma georian)
live parnally buried in che sediment
among the scagrasses. Selitary sea
squirts mcluding the sea tulip (Pyu
avstlis), the large red-lipped ascidian

Top Fan-bellied leatherjacket,
Photo — Ann Storrie

Above Paddleweed.
Photo — Sue Morrison

(Hoerdmanie mommsy and  the  small

Polycarpa viridis also anchor themselves
i the sediment among  seagrasses,
colonal ascidians,

Boir )’H(H'(f(‘.\

frequently grow as epitauna attached to

Flowever,
partcularly specics,
seagrass leaves. Brvozoms alse grow
as epiphyees. Encrusting bryvozoans
{(Membranipora species) are hard o see
films  over

and  form chon swhiosh

the  leaves. The wtted  brvozoan
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Left Hermit crabs, such as Paguwristes
purpureantennatus, are common in
seagrass beds

Centre left Celonial ascidians
[Botrylloides specles)

Below left Scuthern dumpling squid,
Photos — Sue Morrison

(Crihosaoicelfa perncosal resembles
brown scawecd. with s clusters of
debeate curled branches, Another
cpiphvie commuon on seagrsses i1 the
recion is the foraminireran Mandnopon
pevichrafis, These e the any dise-
shaped structures otten seen attached
to smapweed, They wre single-celled
organisins called prorezoans. Much ol
the fine alearcous sand on beaches s
comprised of dead forammteran shells,

Some  anunals feed  on g
combmaton of epiphvies and mobile
epifatng Bmall mobile mvertebratess
Sutdl crustaceans, particulady o shrup
{ Macrehsaclinnin intermedingy, are
importane predators an o the smaller
grazers, and are thenwelves extremely
mmportant in the dier of fish and Lurger
crustaceans: Hormne crabs, such as
SRSt prepEran s, are Cotnnon
in seagrss beds The are aasily spotred,
an thew ke to live e the huge canoc
shellsand can be seen lumbormg along
in cheir protecave, it heave homes
Hernmnt crals manly teed on algie, but
can alse be predarory or scavenges,

SO Seal sGars are opportipistic
feeders and  have 1 waried  dice
Nepanitia oassa, 101 example. Teeds on
cpitiuna, atgie and  decaving animals
ared planee Smlardyy the shorespored
sen sear (W eridinsira eonnily Teeds onored
deacs sponges, molluses, ascidians and
dead nuter,

Fhe  eclebrated  western vock
labster i Banalive: cpanist Teaves the
securiny of che reet” ar night o search
tor food among seasrass and aloae Tes
omnivorous, consaming aleae. soall
wvercehraces and large molluses such as
limpets and abalone, It also exeavates
some  Dbivalves from the sediment,

detectng these buried molluses wath




Right The swimming anemone
(Phylctenactis tuberculosa).
Photo —~ Ann Storrie

chemosensory receptors on its front
legs. The western rock lobster only
remains close inshore for part of its life
history. After hatching, near the edge of
the continental shelf, the juvenile
larvae drift in the open ocean up to
1000 kilometres offshore for eight to
10" months. In late winter or carly
spring, they are carried back to shore
by currents, and settle on inshore reefs
where they develop into adults. Most
of the commercial catch is about four
years old. At five years of age, they
migrate to slightly deeper waters (30 to
150 metres), where they live and breed
for up to 20 years.

Some of the more cryptic
carnivores inhabiting seagrass beds are
the cmdarians, such as anemones and
hydroids. Hydroids, such as Stereotheca
species, often grow on seagrass leaves,
whereas the sand anemone (Heferactis
maln) vsually buries itself in sand near
the base of seagrass leaves, with just the
tentacles  visible. The swimming
anemone (Phylectenactis tuberculosa) s
able to move around rapidly on the
seabed or drift in the current. At night,
it crawls to elevated spots to facilitate
catching passing prey. It uses stinging
cells on the tentacles to trap animal
plankton, which is then conveyed to
the central mouth.

Many of the carnivores found in
seagrass meadows are larger, mobile
animals that move in and out of the
meadows. They are known as
epibenthic  fauna, and include
crustaceans, molluscs, echinederms and
fish, The popular edible blue manna
crab (Portinus pelagicus) is common in
seagrass areas. It is an active carnivore,
but also scavenges dead material.

Cephalopods are extremely active
predators with good eyesight and are
particularly active ar night. The
southern calamary squid (Sepioterithis
australis) is a fast, voracious predator
that hunts fish and crustaceans. Smaller
squid, including the southern bottletail
squid (Sepiadarium  anstrinum)  and

- @@

striped  pyjama  squid  {Sepioloidea

lineelara), hunt among the seagrass
fronds, Giant cuttlefish (Sepia apama),
the largest of all cuttlefish, can reach a
metre long. They are abundant, as can
be seen by the large numbers of
cuttlebones washed up on beaches
along the Turquoise Coast. The gloomy
octopus  (Octoprs  tefricus)  eats
crustaceans and shellfish, and piles of
discarded mollusc shells often surround
its home.

The estuary catfish (Cuidoglanis
macrocephalus) 1s often seen foraging at
night for bivalves and crustaceans. The
long-headed flathead (Leviprora inops)
and southern blue-spotted flathead
{Platycephalus speculater) are predatory
fish that often ambush their prey from
lying half-buried in sand, with just
their eyes and mouth visible, They are
frequently found in shallow sandy areas
among seagrass beds. A larger predator
1s the western wobbegong (Orectolobis
species), which lives in coastal reef and
weed areas. I¢ actively hunts small fish
and invertebrates.

While seagrasses might not look as
interesting as reefs to the untrained eye,
we must treasure these grasses of the
sea, not just for their intrinsic value, but
for supporting a rich diversity of plants
and animals, which are in turn driving
forces of the marine ecosystems of
south-western Australia.

Sue Morrison, a scientist at the WA
Museum, has coauthored the CALM
books The Marine Life of Ningalco
Marine Park and Coral Bay, Wonders
of Western Waters and Beneath
Busselten Jetly. She can be
contacted on (08) §427 2700.

A forthcoming book, The Turquoise
Coast, written and photographed by
Sue Morrison, Ann Storrie and Peter
Morrison, will be published by
CALM in early 2006 as a guide to the
wildflowers, wildlife, history, towns
and marine and terrestrial reserves
of the area.

LANDSCOPE 49



44 Microcosm in the ocean meadows

Seagrass meadows contain an amazing array of life forms, from
microscopic plants and animals to rock lobsters and marine turtles.
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‘With some unusual residents, this regional park provides an urban sanctuary.

58 Cockatoos in crisis

A program aiming to protect WA's black-cockatoas is Caring for
Cockatoos
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