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grow to the edge of the stream; elsewhere the
headwater vegetation extends along the stream, It is
common for rushes and sedges to grow in the stream
bed. Sometimes submerged macrophytes occur,
although the extent of their occunence is probably
determined largely by the opermess of the canopy and
the degree of organic slaining in the water.

Second-order streams are similar to first-order ones
excapt that some of them are permanent, albeit
extremely slow-flowing in summer (most dry out).
During winter and spring they flow faster and
frequently reach 0.5 m in depth. As a result they often
have a more pronounced stream channel than
first-order streams.

Third-order and fourth-order streams are
permanent, reach depths of up io I m but otherwise
are similar to secondorder streams.

Rivers are essentially similar to streams except that
they are larger. They have sandy substrata and often
have steep, eroded bants covered in sedges, rushes
and shrubs" Waier flow is usually moderaie and they
can be several metres deep. Agonis flewosa and. A,
junerperiru trees usually grow along the edge of the
river on a flat 'terrace' that occurs either side before
the land rises 0o the surounding forest.

The above description covers the 'tlpical' karri
forest stream t)?es. They are not t)?ical of forest
streams elsewhere il Australia, or the rest of the
wo d, where gradients are often much greater, which
leads to higher water velocities that cause erosiou of
the stream bed with fine sediment and sand being
scoured away to expose pebbles and boulders (Hynes
l97O; Bayly and Williams 1973). Sections of eroded
'riffle-zone' streams do occur in the karri (e.g, in
Carey Brook,); they are generally second and
third-order stresms, although waterfalls (e.g. Beedelup
National Park) provide extreme examples of eroded
areas on higher-order streams.

In the southern and south-wesiem part of its
distribution karri grows in an even flatter landscape,
The streams in these areas often flow through
extensive areas of heath that occur on low sandy
'flats', while karri grows on the gentle hills. These
streams usually have very darkly staiaed water and
there is a shrubbier and taxonomically-different
riparian vegetation.

The rmusual nature of karri forest strgams means
that it is often inappropriate to extrapolale results from
eastern Australian, and overseas, studies io Wgslern
Australia.

Energy Sources

The energy that drives ecological processes in streams
is derived from two major sources: direct sunlight that
stimulates the growth of photosynthetic aquatic plants
(algae and macrophytes) in the stream; or
allochthonous organic material that has been produced
outside the stream and is dropped or washed into it.
Allochthonous material consists of terrestrial plant
matter in various stages of breakdown. Streams
deriving most of their energy from photosynthesis
within the strean (i.e. photosynthesis, P, is greater
than respiration, R) are called autotrophic while those
in which most of the energy comes from allochthonous
material (R> P) are called heterotrophic.

Sources of energy in karri forest streams havg not
been studied. Inskeam primary production has been
found to be unimportant in northern hemisphere
forested streams. This has also been found to be the
case in eastern Australia @lackbum and Petr 1979). It
is likely that allochthonous production is the major
engrgy source in the low-order streams that occur in
the karri forest; the larger streams and rivers draining
them may rely on photoslmthetic production to a
greetcr extent because there is a general trend for the
relative importance of instream production to irrcrease
as the stream channel becomes more open to sunlight
(Vannote er cl. 1980).

In most shrdies of the input of allochthonous
material hto streams three size classes of rnaterial are
recognized (Bunn 1986a):

(l) coarse particulate organic matter (CPOM

>1 mm);

(2) fine particulate organic rnatter (0.5 pm <FPOM
< I mm);

(3) dissolved organic matter (DOM <0.5 pm).

CPOM comprises mostly leaf litter, fruits, twigs,
bark and branches. ln Australia most CPOM enters
streams in summer and is of comparatively poor
quality (B,'nn 1986a). Eucalyptus marginata is tlre
only species that has been shrdied in Western Australia
in terms of CPOM input into streams and its leaves
haye extremely long processing times and low
nutritional content (Bunn 1986a). Eucalyptus
diversicolor leaves are probably less refractile than
those of E. marginata but still of poor quality by
world standards (D.H.D. Edward' personal
communication).

I Dr D.H.D. Edward, Depa(ment of Zoology, The Universiry of
Wesrem Australia.
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Table 1
Macroinvertebraies recorded from karri forest streams and pools connected to thoso stresms or
the southern ecidic flats (Pusey and Edward 1990a). Taxa that have been recorded in jarrah
forest streams are marked t, taxa not recorded in jarrah stresms but widespread in the south
we,st are marked *. N.B. Some of the species (e.g. probably all the Hydracarina, all the
Cladocera, most Collembola and some Ostracoda) are still-water species and, hence, unlikely

to occur in karri or iarrah forest streams.

Taxonomic group Comrnon name Species

Mollusca

Annelida

Hydracarina

Ostracoda

Copepoda

Snails and
mussels

Worms and leeches

Water miies

Glacidorbis occident alis+
Fenissia peuardi*
Plrysastra spa

Oligochaeta sp

Oribatida sp I
Oribatida sp 2
Oribatida sp 3
Bdelliclae sp
Mesostigmata q
undescribed genus
Limnesia sp
Orzs sp
Arrenurus sp
Coawffaliobotes sp
Koenikza sp

Ilyodrornus sp 1+
Ilyodrornus ry 2a
Ilyodromus sp 3
Ilyodrornus sp 4
Gomphdella sp
Clpretta sp
Newnhamia spa
Limno cythere mowbray erc is+
Limnocyhere sp
undescribed genus

Harpacticoidea sp 1
Culamoecia attenuakr-
C. tasmanica subattenuata*
Macroqclops albidus*
Metaqclops cf arnaudi*

Biapmura afinis-
Echinisca cf cqensis
Neothrix armata-

Cladocera Water fless
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Table L (continuedl

Taxonomic gror4r Common name Species

Hemiptera

Coleoptera

Simuliidae

Ceraiopogonidae

Tipulidse

Mrscidae

C icidae

Chironomidae

Bugs

Beetles

Blackflies

Flies

Mosquitoes

Midges

Ecnomidae sp+
Kosrheithrus sp

Diaprepocoris ry
Notonccta ry

St4rnopris cus brov, ni*
S. marginatus*
Sternopriscw ry |
Home dlnes s cutellaris+
Rhantus suturalisa
Uvarus piaus*
Auiporus sp*
Helodidae sp*
Hyclrophilidae sp l*
Hyrlrophilidae sp 2
Curculionidae sp 1
Curculionidae sp 2

Aus t r o s imuli wn furios um*
Austrosimukwn sp A*
?Cnephia q 1+
2cnephia sp 2+

Ceratopogonidae sp A,r
Ceratopogonidae sp F*
Ceratopogonidae sp G*

Limnophila sp

Limnophora sp+

Anophzlzs sp*
Aedes sp

Aphrote ni e lla filic or nis *
Aphroteniellt sp'.
Chironomus tff altenarrs*
Cladopelnw curtivalva*
Cladopcltna sp
Cqpt ochironomus grbe idors um*
D icrotendipes conj uncNus
Dicrotendipes sp*
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Table 2
Macroinvertebrates recorded in Carey Brook in the karri forest by I.0, Growns

but not found by Pusey and Edwsrd (f990a).

Taxononic groqr Common name Species

Mollusca

Hydracarina

Ostracode

Isopoda

Zygoilf,,(t

Anisoptera

Megaloptera

Bphenerqrtera

Trichoptera

Tanyderidae

Pelecorhynchfulae

Snails and mussels

Watermites

Damselflies

Dragonflies

Alderflies

Mayflies

Caddisflies

Westrahnio caneri

Piona sp

Candorc qpris novaezelandiaz
B e n rc lon gia 2 baran garo o

fuperdesipus ?plumosis

Argiolestes pusillus
A. minimus

Acatth ae s chtw anacantha
Aus tro g omphw lat er alis
Synthemis qnntincta
Hemigomphus armiger
Lathrocordulia metallicq

Archichaukodzs sp

Tasmanocoenis ry
Bactis soror
Nebo.iss ophle big sp
undescribed genus Q
undescribed genus R

Tas choretna pallcs cens
Apilsochorema urdalum
Ecnomina sentosa s.l.
E, scinderc s.l.
Diplearona sp
Sminophylax australis
Ade aoplrylm 2wlutus
Hydrobiosella sp (MMBW sp
Kosrheithrus boorarus

Rd.inoderus 2 o ccident alis
Ewanyderus sp

Pelzcorlrynchus sp

16)
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Table 3

Numbers of species in different taxonomic groups in streams of northem jarrah forest (Bunn

et al. Lg86) compared with prelininary data from kari forest stresms (fables 1 and 2)'

Taxonomic group Common name No of species

Cnidaria

Platyhelminthes

Nematoda

Nematomorpha

Mollusca

Annelida

Hydracarina

O6tracoda

Copepoda

Syncarida

Isopoda

Anphipoda

Decapoda

Ephemeroptera

Zygopter^

Anisoptera

Plecoptera

Heniptera

Megaloptera

Tipulidae

Psychodirlae

Culicidae

Chironomidae

Ceratopogonidae

Simuliiclae

Thaumaleidae

Tabanitlae

Athericidae

Dolichopodiclae

Empididae

Trichoptera

Colmptera

Hydras

Flatworms

Rormdworms

Gordian worms

Snails

Worms and leeches

Water mites

Crayfrsh

Mayflies

Damselflies

Dragonllies

Stoneflies

Bugs

Alderflies

Craneflies

Mothflies

Mosquitoes

Midges

Biting rfdges

Blackflies

Marchflies

Jarrah

I

2

I

I

I

1

I

2

I

I

2

J

6

2

9

J

2

I

5

2

t

t 5

5

6

2

I

I

I

J

zo

t4

Karri

4

I

12

t2

5

J

4

I

7

3

5

J

1

12

2

2
JO

7

J

2

1

Caddisflies

Beetles

n
t2
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explained with reference to leaf material. The same
principles apply to other types of CPOM but
processing times are much longer. When leaves fall

into the water (or, in the cases of temporary streams,

are first inundated) there is a fairly rapid initial loss of

weight as the leaves are leached, i.e. DOM is
produced. This is followed by a period when leaf

weight remains fairly constant and the leaves are

colonized by bacteria and hyphomycete fi.mgi. These

microbes transform CPOM to FPOM and DOM

through their own metabolism and signihcantly

improve the digestibility of the leaves for shredders.

The major production of FPOM occuts, however, as

CPOM is broken down by shredders eating it and

passing the digesied fragments out as FPOM in their

faeces. Physical abrasion on the stream bed also

results in CPOM being broken down inlo FPOM.

Collectors - feed on FPOM. Collector-gatherers, such

as many chironomid and ephemeropteran larvae, feed

on sediment-related FPOM wbereas collector-filterers,
of which simuliid and net-spinning trichopteran larvae

are examples, feed on FPOM carried in the water

column. Collectors feed on FPOM from a variety of

sources: direct input from the skeam headwater,

CPOM broken dowrr by shredders or abrasion, DOM

that has flocculated or which decomposing microbes

have metabolized and the faeces of other invertebrates.

Scrapers - (e.g. limpets and some ephemeropteran
larvae) graze periphyton and other ftnd adhering to

solid surfaces. Scrapers are more contmon rn

autotrophic systems, often in areas of faster flowing

water.

Predators - (e.g. zygopteran larvae) capture live prey'

Some species are polytrophic and occupy several of

the above feedhg categories. The Cherar species

occurring in the karri forest are probably primarily

shredders but also feed on live plants (particularly

plant roots) and other animals, including their young
(N.M. Morrissy personal commmication) '

Although they are not usually fitted inlo the above

feeding scheme, fish are either predators or scrapers

that also feod on macrophytes (Iynes 1970)' All the

native firsh, except Geotrid aarlrclis, occurring in kani

forest streams are predatots, feeding maidy on aquatic

insects and insect larvae although GaLariru occidentalis
feeds extensively on terrestrial insects (Pen and Potter

1991b) and Edelia vinota and Nanrwtherina balstoni

occasionally eat juvenile Frsh. The composition of the

diet of Lepidogalaxias salsmardroidcs and,
presumably, otler^ species shows changes during the
year (C.R. Allenb personal communication). [-arval

E Dr G.R. Allen, Deparlment of Ichliyology, Westem Australian

Museum.

Geotria australis feed on algae and on bacteria
associated with decaying organic matter; adults do not

feed while in freshwater (Potter €t al. 1986).

In an analysis of the fi,rnctional organization of the

invertebrate communities in jarrah forest streams in
south-western Australia, Bunrr (1986b) found that

low-order streams were dominated by detritivores,
especially collectors, which confirmed that the streams

are heterotrophic. Shredders occurred but were less

common tlan predicted by the River Continuum

Concept (Vannote et al. 1980), probably because of

the refractile nature of eucalypt leaves. [In recent
years the general applicability of the River Continuum

Concept, especially to Australian streams, has been
questioned (e.g. Lake and Barmuta 1986).1 As

expected, collector-ftlterers were more courmon ln

winter, when FPOM is in suspension, than in summer
when flow r&tes are low. Less predictably scrapers,

which feed on algae, were more common in winter

than summer. The reason for this was unclear but it

suggested that primary productivity is never high in

these small, closed-canopy streams. Lebel (1987)

confirmed Bunn's results.

There have been no studies of organic rDatter
processing in karri forest streams or the major energy

inputs so it is impossible to do more than speculate
about the functional organization of karri forest
streams. However, it appears reasonably certain that

the major source of carbon in low-order streams is

allochthonous and preliminary indications from the

work of I.O. Growns are that shreddels are an

important component of the fauna of these streams (see

Eneryy Sources).

Microhabitats

Adults of most insect groups occurring in streams are

terrestrial. They usually live in the riparian zone
beside the stream and are dependent on riparian
vegetation for their habitat (e.g. Riek 1970a,b).

Aquatic insect larvae and other aquatic

invertebrales are directly dependent on stream habitat,

utilizing four main substrata within the stream:

(1) rocks/boulders/pebbles;

(2) gravel/sand/silt;

(3) organic malerial (wood, leaves etc);

(4) aquatic plants.

Seleetion of particular substrata by individual

species is hfluenced by feeding requirements, water

velocity, biological interactions and other factors
(Hynes 1970; Mackay and Wiggins 1979; Phder
1986).
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Alttrough there has been litde work on fish in the
kari forest, there bas been a recent spate of studies in
other habitats on the biology of hsh that occur in karri
forest streams. Lepidogalaxias salanandroides a;nd
Geotria qustrqlis are the most intensively studied
species. Allen and Berra (1989) have shown that Z.
salanandroides lives tbree or four years, has high
aDnual mortality and breeds any time of the year that
there is sufFcient water. McDowall and Pusey (1983)
reporled that adults dig a tubular burrow and aestivaie
il damp mud when water dries out in the pools they
are occupying. They also stated that eggs are laid in
spring and are probably drought-resistant; Allen and
Berra (1989) reported halching in sprhg and inplied
that young fish aestivate as pools &y out. Males
become sexually mature at the end of their first year
of life, in females maturity is delayed until the second
year.

Geotria austrqlis has a more complicated life
history (Potter et al. 1986). Spawning in south-weslem
Australia (e.g. Domelly River) occurs in October or
November, the young then spend four or five years as
larvae. Metamorphosis begins in January or February

fiust over four years after spawning) and is completed
by the time downstream migration occurs in July or
August. The downstream migration into the ocean
coincides with increased discharge rates in rivers,

After spending a considerable time in 0re ocean,
where they feed on fish, adults return !o fieshwaier to
spawn. They enter 0re Domelly and Waren Rivers in
June or July and spawn in Oclober or November of
the following year.

Gql&xiqs occidentalis, Bostockia porosa and. Edelia
yhtata have been studied in the Collie River, which is
in the jarrah forest (Pen and Potter 1990, 1991a,b).
All tbree species spend summer and autumn in the
main branch of the Collie River. They breed in late
winter/early spring after undertaking an upstream
migration during winter. Sexually maturing Gclaxiar
occi.dentalis occur predominantly in stream headwaters
and low-order creeks but Bostockia porosa rnd. Edelia
vittqla (*c\r in significant numbers at tlis time in
floodwaters adjacent to the river.

Galaias occidentqlis axLd Edclia vitlata populations
consist predominantly of fish in their first year of life
although they can survive up to three years. Sexual
maturity is reached at the end of the first year.
Bostockia porosa is longer-lived, with a small
proportion of the population living beyond three years
(maximum life span is at least six years), and females
do not mature until the end of their second year
although some males mature in the first year,

Pusey and Edward (1990b) provide some
information about the life cycles of Galqriella munda,

Galqxiella nigrostrtda e.ll,d Nannatheritn balstoni.
However, there are substantial gaps in knowledge of
the latter hvo species; L.J. Pen and I.C. Potter
(unpublished data) have fairly comprehensive data on
Galaxiella munda. M.J. Hutchinson' (personal
comrnunication) has recently observed the spawning
behaviour of Tandqnus bostocki but there is little
known about the life history of this species.

Forest Management

Timber harvesting

There are numerous overseas studies showing that land
dishrrbance in general, including clearing for
agriculture, timber harvesting, road construction and
wildfire, can cause substantial changes in the
composition of hsh and stream invertebrate
communities (e.9. Gra)'noth 1979; Newbold er al.
1980: Gurtz and Wallace 1984: Wallace and Gurtz
1986; see Blackie et al. 1980; Doeg and Koebn 1990b
for bibliographies). Whether timber harvesting and
associated road coDstruction cause changes in the biota
of Australian streams is less clear. By analogy with
overseas sihrations, changes have been predicted
(Michaelis 1984; Campbell and Doeg 1989; Doeg and
Koebn 1990a,b) but results are available from only
three studies.

Robinson (1977) and Richardson (1985) both
suggested that timber harvesting resulted in changes in
streams communities in eastern Australia. Doeg and
Koehn (1990a) have pointed out n:ethodological
problems in both Robinson's and Richardson's work
but concluded that the differences observed by
Richardson above and below a logged section of
sheam and a road crossing nine montls after logging
ceased were probably real. This is in contrast to what
was implied by the work of Comish (1980) in the
same area, who found that logging had little effect on
the quality of drinking water. The studies of
Richardson and Comish suggest that methods
traditionally used !o monitor the effect of logging on
water quality per se arc inadequate to predict what
effect 0rere will be on stream fauna,

A recently completed study in the karri forest of
Western Australia showed that timber barvesting
without stream buffers resulted in changes to
community structure Out not species richness or
abundance) that lasted at least eight years after
harvesting ceased (Growns and Davis 1991). The
community structure of a stream with a buffer 100 m

9 M.J. Hulchinson, Depanrnent of Ceography, The University of
Westem Australia.
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Harvesting without a buffer, however, caused
salinitias during periods of low flow-rate in a
March Road creek in the karri forest to increase
more than two-fold (from 700-1500 mg Ll for a
month, Steering Committee for Research on I-and
Use and Water Supply 1987). Growns and Davis
(1991) observed changes in the community
composition of March Road, and anothet stream
where harvesting occurred without a buffer, and
concluded that salinity was one of the factors
responsible for the cbanges.

Hafi et al. (1990, 1991) suggesled that adverse
biological effects occur in Australian .streams if
salinities increase beyond 1000 mg Lt. Robson
(1990) noted changes in the invertebrate fauna of
streams in wandoo forest of Westem Australia as
a result of_ salinities increasing to
30OG50O0 mg L-'.

Elevated water lemperature owing to lack of
shading after barvesting affects the life cycles of
many animals and, thus, community composition
(Brown and Krygier 1970; I-ee and Samuel 1976;
Rishel er al. 1982). Because of the comparatively
high tempratures in south-western Australia, it is
likely that harvesting without buffers would

elevate water temperatwe enough !o disrupt life
cycles of some species until the same level of
shading is achieved by regrowth (see Hynes and
Hynes 1975; Campbell 1986; Bunn 1988b). The
increase in temperature that occurs when
harvesting without buffers has not been measured
in Westem Australia.

Increased temperatures can be prevented by
leaving buffer strips of undishrrbed vegetation.

Increased input of FPOM (or fine sediment) can
lead to eutrophication in streams, with
concomitant effects on the fauna (Graynoth 1979;
Bunn 1986a). However, adequate buffers Prevent
elevated input of FPOM into skeams.

Bory et al. (1988) observed increases in FPOM
in the karri forest streams in the Sutton and Poole
blocks after harvesthg without a buffer. In the
subsequent two years algal blooms developed in
the Sutlon block stream. This was probably the
result of increased insolation of the stream and,
perhaps, nutrient enrichment as a result of the
extra input of organic matter. It is possible that

eutrophication per se would affe{t kari skeam
communities (see I-emly 1982), in addition to the
direct effects of increased insolation olr
lemperature and, hence, productivity.

Elevated FPOM eight years after harvesting was
one of the differences between logged and

unlogged streams in the Sutton and Poole blocks
studied by Growns and Davis (1991) where
differences in commuuity compo.sitions occurred.
The lower nitrogen levels in logged streams,
however, suggested tlat the differences between
streams were not the result of nutrient
effichment.

Deposition of logging debris in streams can result
in substantial changes to stream profiles, thus
affecting fish and some aquatic irvertebrales
(Gralnoth 1979; Winterbourn 1986; Campbell
and Doeg 1989). However, retention of buffer
strips ensures that logging clebris does not enter
streams.

Bory et al. (1988) observed signiFtcant changes in
the profile of the stream channel when logging
was conducted on the banks of the Sutton block
sheam in the karri forest. Graynoth (1979)

showed that this affected the biota of strearLs in
New Zealand.

Short-term alteration in the pattern of input of
allochthonous material and increased primary
production (as a result of opening the canopy)
may lead to changes in community composition
(Lyford and cregory 1975) although this is not
the case in studies undertaken in New Zealand
fWinterbourn 1986). Most studies have found
increased use of periphyton by invertebrates after
timber harvesthg. In spite of theoretical
expectations, there are no data indicating that
changed patterns of allochthonous input h&ve
affe.ted invertebrates (Campbell and Doeg 1989).
The likelihood of these effects in the karri forest
is unknown but adequate buffer strips circumvent
tle problem by preventing increased primary
production and changes in patlems of
allochthonous input.

Irng-term reduction in litter input from riparian
vegetation after timber harvesting and
regeneration may affect aquatic comnunities
although adequate stream buffers should prevent a
reduction of litter input.

There are two components of litter used by
aquatic animals - leaf litter and branches or logs,
For many years after regeneration forests in
North America release less leaf litler into streams
and the litter released has a different species
composition from that released by mature forest
(Webster and Waide 1982; Webster e, al. 1987).
This leaf litler provides an energy source for
invertebrates inhabiting streams but leaves of
some plant species that are abundant in
regenerating Australian forests, such as Acacia,
are not palatable to stream invertebrates
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Snowy Mountains, New South Wales, sediment
concentrations of 112 000 mg L-'and 143 000 mg L'
were measured in creeks that had hishest recorded
pre-fue maxima of 334 mg L-l and 

-7052 
mg Ul,

respectively (Brown 1972). Chessman _ (1986) found
sediment concentrations of 2300 mg Lr in the Cann
River after the Ash Wednesday fires in Victoria.
Lower concentrations (47-283 mg L-') bave beeo
recorded elsewhere (Midgley 1973; Burget er al. 1980,
1981; Chessman 1986).

Dependiag largely on the rate of revegetation,
water quatty often improves rapidly after wildfire
although sediment will remair in the streambed.
Chessman (1986) noled that water quality had begun
improving four months after the Ash Wednesday fires.
Iu contrast, Burgess et al. (f980, 1981) reporled that
wildfire near Eden, New South Wales, caused larger
changes of greater duration in sediment load than did
clear-felling. The greatest increases in sediment loads
were caused by timber harvesting followed by
high-intensity fire (Burgess et al. l98I).

CI,JRRENT RESEARCH

Research currently rmderway in karri forest streams
can best be summarized under the headings of Fauna
and Impacts of timber hanesting. We have also
summarized relevant shrdies in the jarrah forest and
other parts of south-western Australia. Doeg and
Koehn (1990a) have recently summarized current
forest stream research in Australia on a State-by-State
basis.

Fauna

Fish

Thee instihrtions are irrvolved in fish research in the
karri forest.

At the University of Westem Australia, B.J. Pusey
recently completed a PhD in the Zoology Department
on the biology and life history of Lepidogalaxicu
sslqrnandroides and o$rer native fish in the flats cn tbe
southem edge of the karri forest (Pusey and Edward
199oa,b). M.J. Hutchinson has just finished a PhD in
the Geography Department, studying the faciors
affecting fish distribution in the Murray River,
including the effect of the introduced ficl)t (Sqlmo
trutta) and Perca fluviatilis altd the effect of man-made
barriers, such as gauging weirs and roads (Hutchinson
1991). The Aquatic Research I-8boraiory in the
Zoology Departrnent, led by D.H.D. Edward, is
carrying out some re,search inlo the biology of fish in
the jarrah forest as part of their extensive monitoring
program for the Westem Australian Water Authority

(Aquatic Research I-aboratory 1988, 1991; Pusey er
al. 1989).

At Murdoch University there is a strong research
group studying fish irr the School of Biological and
Environmental Sciences, although the only work being
done in the kari forest is a study by L.J. Pen on the
effect of dams and weirs on hsh migration being
conducied at Big Brook for the Water Authority (Pen
et al- 1988) and research beilg conducted on lampreys
(Geotriq awtralb) by I.C. Potter and colleagues
(Potter et {rl. 1986). However, the results of work by
Pen and Potter (1990, 1991a,b) on the biology of fish
in the Collie River are relevant !o management of
stream fauna throughout the south-west,

G. Allen and T. Berra of the Western Australian
Museum are carrying out inventories and taxonomic
research throughout south-westem Australia, including
the karri forest, and have recently completed a detailed
study of the life history of Lepidogabxias
sqlanandroides (Allen and Berra 1989).

A quatic inYertebrates

A PhD study in the karri forest by I.O. Growns of the
School of Biological and Environmental Science,
Murdoch University is cunently being written up
(discussed under Impacts of timber haryesting).

The Fisheries Department has a general research
and moniioring program for Cherat tenuimanus, led
by N.M. Morrissy, but no specific research is being
done in the karri forest.

A considerable amount of research has been
undertaken recently on the invertebrates of jarrah

forest streams (Buna 1986a,b, 1988a,b,c; Burn et al.
1986; Storey and Edward 1989; Storey et al. 1990,
199 i ) .

Impacts of timber harvesting

Growns is about to submit his PhD. He has addressed
two questions: (1) whether timber harvesting affects
aquatic invertebrate communities in kaffi forest
streams, and (2) whether the communities differ
between frst and higher-order sheams. He worked on
Carey Brook and the Department of Conservation and
Land Management altered its timber harvesting
program in the area to provide appropriate logged and
unlogged areas for short-term studies. Some of the
paired catchments studied by the Steering Committee
for Res€arch on Land Use and Water Supply (1987)
were also examined to provide a long-term perspective
(Growns and Davis 1991).

Some of the research being conducted in the jarrah
forest by the Aquatic Research Iiboralory at the
University of Western Australia will also provide
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