W.stcrn WildrFc Vol2, No 3.

LARGE WOODY DEBRIS ARE IMPORTANT HABITAT IN RIVERS
by P.M. Davies

T ARGE woody debris (LWD)
I-r or snags, form an imporlant

channeI structure; providing

habitat in rivers and streams.
However, during the 1920's and
30's lowland rivers on the Swan
Coastal Plain (and across much of
Australia) were extensively desnagged on the assumptions that
snags were a major cause of
flooding, and contributed to erosion
by directing flows against banks.
However, recent research has shown
that a river channel needs to be

substantially blocked by LWD
before there is a significant effect
on the extent of flooding.
LWD affects water flow, and
depending on orientation, modifies
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different habitats such as pools,
scour holes, slow flow backwaters
and sand bars, which in turn
maintains biodiversity. The main
types of habitat formed by LWD
depend on orientation and the river's

power (see tablel).

Scour pools formed by snags

spanning the channel

p

rovide

refuges for aquatic species during
summer, and may contain the entire
fauna of a river reach from which

previously dry reaches

are

recolonised during increased flows

in winter.

Branches extending into the
water column and above the water

surface will provide habitat at
different water levels and single
large trees that fall into a river can
often provide a range of habilals.
In Eastern Australia, the trout cod
oc he I I a mac quar iens is)
utilise snags thatare located in high-

(M ac cull

current zones towards the middle
ofthe channel and downstream ofa
bend, whilst the Murray cod
(Macculloche lla peeli), resides
around the base ofsnags in slower-

flowing currents closer to river

Y

bends.

Submerged wood with a
complex surface structure of
grooves, splits and hollows house a
range of invertebrates, microbes

(bacteria, fungi etc) and algae
resulting in a 'biofilm'. Some
aquatic fauna feed directly on the
wood (e.g. chironomid midge larvae

of the genus Harrisius), while
others graze this biofilm (e.g. the

During instdllo on:A ttench wqs excovoted ond thelogs burled lo hclll lhelr diqmalet.
fh6 root bolls w6re buried lnto fho bonk. photo courtesy ol peter Davtes.

Table 1: Habitat development as determined by snag orientation
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mayfly nymph Baetis soror). A
third suile of invertebrates use LWD
as a platform from which they can
filter their food (fine particulates)
out of the passing water (e.9. the
caddisfly lawa Cheumatopsyche
modica, awl, the blackfly larvae
Austrosimulium sp. aruJ Simulium
ornatipes).
Birds, reptiles and mammals
also use woody debris for resting,
foraging and lookout sites. Birds
commonly use the e xposed
branches of snags as perch sites,
whil€ turtles often climb out of the
*,ater onto snags to bask in the sun.

Mammals and reptiles may use
snags spanning the channel as
crossing poinls. Many aquatic
invertebrates have a terrestrial adult
slage and require snags extending
above the water surface to provide
sites for emergence to the adult
stages (e.g. various dragon fly
species; Hemicordulia tau,
Orthetrum
caledonicum,
Diplacode s haematode s).
continued on page 15
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LWD is functionally important
as sites of carbon and nutrient

significant impact on flood

processing. In sandy, turbid rivers
where woody substrate may be the
only hard substrate available for
colonisation, or in rivers that have
been isolated from their floodplain
by river regulation and clearing,
mostofthe food foraquatic launa is
found on snags. Thebiofilm readily
transforms available nitrogen and
phosphorus by conve ing them to

conveyance. Only LWD which

downstream. Single large trees/

coveN more than 10% ofthe channel
cross-section or is oriented at right
angles across the direction of water
fl ow may cause substantial increases
in local water levels. It is necessary

logs re-introduced to a rivermay
be anchored in the same way.

less-available compounds. This has

the potential to reduce nutrient
supply to downstream areas (e.g.
nutrient flow to the enriched PeelHarvey Estuary could be reduced
by the reintroduction of snags to
lowland rivers feeding the estuary).
In upland forested streams, LWD
serves a slightly different role in
that it helps retain large amounts

rotated downstream to an angle

of

Aim to restore sufficient

well planned and include an
evaluation of possible effects,

snag

material io retum the river to its

load. This

de(ermined

natural

by

including ecological

and
hydrological implications.
Currently at Fahbridge, on the
South Dandalup River, Peter
Davies, in association with the
Water & Rivers Commission, and
with funding from the I-and & Warer
Resources Research and

can

be
measuring the

undisturbed reaches of similar
river types (e.g. for Iowland
rivers on the Swan Coaslal Plain
lookat uncleared sections ofthe
Serpentine River). As a general
rule, the volume ofwood should
be around 0.01 m3 for every m2
of channel surface.

forming a food supply for

'shredding' organisms, such as
stonefly larvae of the family
Gripopterygidae and the freshwater

o

stream where itcan be utilised, rather

than it being flushed out of the
system. This retained material is
either shredded by animals or
decomposes into smaller pieces and
subsequently tra nspo rted
downstream to providea food source

is

management

modifications or removals must be

amounts ofwood present in more

The actual amount of wood to
return to the river also depends
on the condition of the adjacent
riparian land. Degraded riparian
land with reduced natural inputs
of woody debris to the stream

for filter feeders. In addition, flows
over logs and debris dams often are

may require a larger amount of
wood to be restored compared
with a stream with a more intact
riparian land which will provide

oxygenate the water.

zone that hasbeen replanied may

Developmenl Corporation, is
running a LWD re-introduction
program, incorporating much ofthe
above. Over recent years much of
the riparian land in thearea hasbeen

fenced and revegetated, however, it
will bea long time before itsupplies
LWD to the river. Therefore, snags
are being re-introduced to assist the

river to function more as an
ecological entity.

It is anticipated
that when the riparian vegetation
grows, itwill be the ultimate supplier
of LWD to the channel.

natural inputs. A cleared riparian

turbulent and therefore help

take over 100 years before
regenerating its own supply

Strotegies for
restorotion ond

of

LWD-

a

Peter Davies and Andrew Storey
are Research Fellows in the

Deparlment of Zoology at the
University of Western Australia,
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Stobility

LWD

LWD
are numerous. However, a river
channel needs to be substantially
blocked by LWD before there is a

Any LWD

programs, involving snag realignments, re- in troductions,

Loods

a

Reintroduced LWD may actually
be used to increasebankstability.
Anchored LWD may be placed

on the outside of eroding river
banks to improve stability.

large accumulations may be Ioppcd

resulting in the formation of debris

The ecological benefits of

a

off.

smaller woody material (sticks,
leaves, bark etc) in the channel,

monogement of

smaller pieces can be chained
together and then anchored,
either in the stream bank or by
burying inio the streambed.

2U rD 40. to the stream bank or
relocated to slower flowingparls of
the channel. Branches near the
water surface, that tend to trap
smallerpieces ofdebris and so form

of

amphipod Perthia branchialis.
LWD helps keep this marerial in rhe

a Alternatively, a number of

lo relain some pools, however in
other areas existing LWD can be

dams (large accumulations of
woody debris that often span the
entire channel). This material is the
main energy source of the system,

\t

the snag from being swept

and

mana gement of s treams and rivers.

When a large tree lalls into

a

river, the base ofthe trunk usually
remains on the bank, sometimes
pa ially buried. This prevents
t5
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