BUILDING SEAWALLS TO SUSTAIN

A Linkage Project
funded by the
Australian
Research Council

Centre for Research
on Ecological
Impacts of Coastal
Cities
University of Sydney
NSW Department of

Primary Industries
(Fisheries)

BIO-ANALYSIS:
Marine, Estuarine &
Freshwater Ecology
NSW Department of

Environment and
Conservation

NSW Maritime

NSW Department of
Natural Resources

Sydney Ports
Corporation

Hornsby Shire
Council

Mosman Municipal
Council

North Sydney
Council

Wyong Shire Council

Contact:

Prof. M.G. Chapman

Centre for Research

on Ecological Impacts
of Coastal Cities

(02) 9351 4778

Email:

gee@eicc.bio.usyd.edu.au

INTERTIDAL BIODIVERSITY

IN ALTERED AND URBANIZED ESTUARIES

Effect of Rock Type on Artificial Boulder Fields

Many seawalls in Sydney Harbour are decades
old and the sandstone blocks from which ’clley are
constructed have collapsed and eroded. Some
local councils aim to reconstruct seawalls in an
ecologica”y sensitive manner; to provicle, not
only stability, but also betterintertidal habitat. It
is common for Councils to wish to place boulders
at the base of intertidal seawalls as a means of

&issipating wave energy and reclucing erosion.

Boulder-fields are less common than other
intertidal habitats but are important eco]ogica”y.
Tl’ley are unique and complex habitats which
support a 1arge number of animals. The top sides
of boulders support a similar assemlnlage to that
of roclzy shores. The undersides and the substrata
beneath Loul&ers, however support a great

number of species which are not n ormaHy found

in other intertidal habitats, including many rare
species. The geology of the Sy&ney basin is
se&imentary and consists of 2 main rock types: the
Hawkesbury Sandstone and Ashfield Shale.
Natural boulders are mostly sandstone. It is
Lecoming popular for artificial boulder-fields at
the base of the walls and the walls themse]ves, to
be constructed using igneous boulders such as
basalt or granite, as tldey are harder and denser.

It is unknown waht effect, if any, the rock type of
these boulders will have on intertidal Liodiversity,
although initial assessments have shown that
there are differences between the organisms living
in sandstone boulder-fileds and those living in
basalt boulder-fields. I tested weehter the same
organsims that recruit to sandstone also recruit to
basalt Loultlers, ]ay placing boulders of both types
into basalt and sandstone boulder-fields and

sampling them over time.

Overall, sanstone boulders accumulated more
algae but fewer tube worms than basalt boulders
and mobile organisms were more abundant on
sandstone boulders. This indicates more research

1S necessar erore we can advise on wnat materia
i y bef dvi hat material

should be used to build seawalls.

DANNIELLE GREEN, EICC HONOURS STUDENT

Seawall Research Impresses at International Conference

I have recent]y returned from Plymoutl'l (UK),
where | presente& a paper descril)ing research
from this Linkage Project plus some of our
earlier results from studies of seawalls in Sydney
Harbour to the “Changes in Aquatic Ecosystems”
conference. The talk was very well received
because there is increasing concern throughout
Britain, Europe and North America about the
impact that artificial shorelines, inclucling walls,
groynes ancl O£{:S}10re coastal defences, are having
on marine animals and plants. Most work
overseas is still focussed on measuring c}langes to
asseml)lages and the spread of invasive species.
There are still few studies on effects of such
c}langes on ecological interactions (i.e. functional

rather than structural effects). No-one else in

the world is addressing ways of enhancing
l)iodiversity on artificial shorelines with such
diverse and novel approac}les as we are acl'lieving
in this project. Many participants in the confer-
ence wanted extra information to take back to
their authorities, or simply stated “You are 1uclzy.
We would not be able to do t}lat", to which I
replied “How do you know until you try?” There is
no doubt that this projectisat the forefront of
this focus of research and all partners in the
project havea right to feel very pleasecl with that.
So, once again, | thank you all for your participa-
tion and hope that we can get more new projects
underway in the remaining time for which there
is available funding.

GEeEe CHAPMAN, PROFESSOR oF MARINE EcoLoGy



Predatory Whelks on Intertidal
Seawalls

In Syolney Harbour, seawalls are Widespread[. Tlley fragment and
replace the natural shoreline and form an extensive alternate
habitat for intertidal organisms. Althougll seawalls are often

constructed of material similar to that of natural sl’lores, tl1ey

differ in numerous ways (sucl) as slope, texture, surface heteroge—

neity). A variety of plants and animals inhabit seawalls, butin a
different mix of abundances from those assemblages found on

natural roclzy shores. In addition, some types of animals (e.g.

anemones, starfish, pre(latory snails) are apparently absent from or

rare on many seawa”s. Tl1ese Clifferences in presence an(l abun—

dance of species can affect the ecological function of the habitat.
On rocky shores the mulberry whelk is a common and important

preclator that can alter numbers of prey consiclera]:)ly. Knowledge

of how and wlly populations of pre(la’cors differ on artificial
substrata is essential to the understan(ling of these habitats.
Preliminary observations sugges’ced that this whelk was absent

{:1‘01’1’1 Oor rare on seawalls.

This project investigated how densities and sizes of whelks
differed between natural rocky shores and seawalls and sought
reasons for these differences. Surveys of whelks indicated that
abundances and sizes of individuals were very variable among
locations. The whelk was absent from or rare on most seawalls.
On some seawalls, however, where the Sydney rock oyster was
abundant, densities of whelks were similar to those on rocley

Sl’lOI’eS. Wllellzs were 1arger wllere tllere were many Oysters.

Tused in(lividua”y tagge(l whelks to stucly whether differences in
growtl'l or survivorsllip could explain the differences in densities
or sizes. There was some evidence that greater survival of whelks

in habitats with many oysters could exp]ain differencesin (].ensity.

On seawalls but not on roclzy sl’lores, slower growtll could lxelp
explain the smaller size of whelks where there were few oysters.
This information is important if we are to appreciate how artifi-

cial substrata affect the biodiversity and ecological function of

urbanised environments and is useful both for the management of

existing surfaces and for construction of further seawalls.

ANGUS JACKSON
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Biodiversity in Remnants of Natural
Habitat in Sydney Harbour

Much of the natural habitat in Sydney Harbour has been lost
or separated into remnant habitats lay the construction of
seawalls. This process is known as llcragmentation’ and results
in areas of natural habitat which are small and separate(l by
1arge distances from one anotller, often l)y less suitable habitat.
Habitat fragmentation is glol:any recognised as a threatto
biodiversity because there are fewer resources (e.g. space and
ﬁ)od) in smaller habitats and when habitats are far apart,
organisms must move larger distances over inferior habitat to

gain resources.

Roc]ey shores in Sydney Harbour are natura”y patcl'ly and
separated either })y seawalls or other natural habitats such as
mangrove forests and beaches. The presence of seawallsis
likely to change the natural connectivity of the coastline. By
mapping the lengtl'l of seawalls and natural habitat in most of
the Har})our, we found that more patches of roclzy shore were
bordered l)y seawalls than l)y other natural habitats. Patches of
roclcy shore bordered by seawalls (‘complete ﬁagments’) were
significantly smaller than those bordered Ly other natural
habitat ( ‘natural patclles'). Complete ﬁagments were also
further apart from one another than natural patclles, because
seawalls were generany 1onger than natural habitats. So, roclzy

shores in SydneyHarLour are, indeed, fragmentecl.

We comparcd the biota on complctc J[‘l‘agmcn‘cs and natural
patches to test if patterns of diversity in Syc],ncy Harbour
match those that we expect when habitats are 1(17agmcntcc]., ie.
from currcntly acccptccl t11cory. The number of taxa, number
of unique taxa and Varial)ili’cy in the number of taxa were all
greater in n atural patcllcs than in complctc J[‘lfaglncnts, al-
though not all analyses were statistically significant.

This research shows that the composition and configuration of
‘seascapes’ is more important to the ccology of marine organ-
isms than prcviously t]’lOllgllt. Byun derstan ding the ways in
which organisms use or don’tuse {ragmcntcd lanclscapcs we

can ensure effective management of existing fragments.

PAr1s GoopsELL

PosTt-DocTorAL RESEARCH FELLOW

= /?mgmcntcd/ //a/vl'z‘af: Snmu// mzc/ A\’Ln‘um/ /\bc/{u S/zurc




