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the attadred paper is a response to earlier criticisilos by the south-West

Forests Defence Foundation that the biological and ecological research in

the karri forest has been deficienL It serves as a valuable contemporary

statement of the Departmentts view of the utility and priority of this

research .

I'lost significantly this pa.per offers land nanagement staff a very useful

guide to the current research projecEs' and publications over the years

reporting findings frorn research on karri forest ecology and biology' and

kar r i  s i l v icu l tu re  and fo res t  managenent .



Bio loq ica f  and eceLoq iea !  regearch  in  the  kar r

l .  In t roduc t ion

The South-West Forests Defence Founalation recently released a publication

entitled nBiological and Ecological Research in the Karri Forest: What

Needs to be done". Specifically' the Foundation listed six areas of

research  de f ic iency ,  as  fo l low s :

"1. although the karr i  forest is intensively used for t imber

proiluction' the effects on it cf logging are inadequately knownt

2. although the karri forest is rnore int€nsively exploited than the

jarrah forest. ecological and biological research on the karri

forest is neglected by comparison with jarrah forest research;

much of the l i rnited biological and ecological karr i  forest

research  done by  the  fo rmer  Fores ts  Depar tment  remains

unpub l ished;

4. there are no quantitative or objective data that can be used to

assess variabi l i ty betneen or within karr i  habitat typest

exist ing reserves in the karr i  forest are not necessari ly

suff icient to preserve even the major vegetation units or

site-vegetation typest

6. ttre karri forest is probably the least well-known floristically

of any South-westem Austrafian ecosystern of conparabl-e size."

This brief ing paper discusses these cri t icisns of the Foundation.
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2 .  Back  q  round

When the Forests Department started to manage the karri forest more than
50 years ago a large timber indust ry was already wefl established. The
first essential task was to regenerate the cut over areas and develop
effective prctection neasures for the forest. As a result there is now
rnore  than 50  years  o f  research  in to  kar r i  reproduc t ive  b io logy ,
regeneration techniques, fire prctection and othe r aspects of nanagement.

In the early 1970s the Forests Departnent directed research priorities

into the ecology of forest ecosystems, j .n part icular the effects of
prescribed burning on flora and fauna. At the tine there was very littfe
quantitative information available on the animals and plants of the forest

area and other research agencies did not have the funds or staff resources

to  work  in  the  fo res t .

Over the years 1970-1985 the [ 'orests Departnent rnanaged to bui ld up

considerable expert ise and knowledge of the fauna and f lora of the
foresL In nore recent times as forest nanagement has becone a public

issue rnore people and agencies have become invofved jn forest ecological

research .

Research projects carried out jn the karri forest by the Departrnent shouLd

nd' be seen in isolation" By both fornal and infornal arrangernents it is
hteg rated with the research progrannes of other agencies, groups and
private individual-s. Departnental research officers maintain a netr^/ork of

contacts with other research scientists in wA, Australia and overseas.

Inwitably, firm decisions nust be nade about research priorities. In the

field of forest ecology, the forner Forests Department decided that the

effect of forest operations, rnore specifically the effects of fire and

logging operations on flora and fauna would receive top priority. Second
priority was given to biological survey and resource inventory. Within the

general area of effects of forest operations priorities were accorded to

those operations which were believed to have the greatest potential to

cause changes to the forest ecosystem. Thus fire research was and still

is regarded as being of higher priority than the effects of logging. It
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has been observed orer the centuries that misnanaged fire has a greater

pdential to cause significant long tern dranges to forests than logging.

Research into forest ecology continues to be a major part of the

DetrErtnent of conservation & Land Managenent overaLL researctr effort.

Naturafly it could be expanded significantly, nere funds avaifable.

Hovrever, we are not so short of information that we need to be unduly

worried about our present management activi t ies. we have enough

information to be confident that current tinber harvesting operations are

not causing long term or irrevocable ecological damage to the forest.

3. Specific Connents on the criticisms raised bv the SWFD Foundation

As a general comnent, the Departnent agrees with the SWFDF that nore

research is desirable. However, in the absence cf an increase in funbing,

it is nct possible to i-ncrease research in the karri forest except by a

1s-a1l6s6!i9n of priorities frorn other areas. we do not see a need for

re-a]lccation cf present research priorities to do more work in the karri

forest at the expense of research in other areas. Nor is it possible to

re-alloc*e operational staff into research because they are not trained

as research scientists, and forest manaqenent wouLd be put at risk.

The following brief comnents are offered on each of the six major points

made in  the  S.W.F.D.F .  repor t .

Point l.Quote "Although the karri forest is intensively used for tinber
production, the effects on i t  of logging are inadequately

know n . "  -

First, only 51t of the karri forest is used for tinber production.

The remaining 49t is in reserves not to be nanaged for t inber
produc t ion .
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Second, a number of studies on fLora and fauna of forest areas
regener*ed after logging, ilcluding areas clear felled nore than 50
years ago, have been dong These give no jndication of any long term

changes to plant or anirnal communities, or to stream quality. SoiI
conpaction by logging equipment was initially a problern in localized

areas but nethods of overcoming thi.s have been found and have been in
use fo r  near ly  10  years .

In the DetrErbmenfs view the effecbs of logging are well known, and

research evidence indicates that no signif icant or irreversible

changes are taking place. Boranup karri forest, intensively logged

over 80 years ago is today regarded, as one of the nost beautiful

forests in Western Austral ia.

Point 2.ouobe nAfthough the karri forest is nore furten sively exploited

than the jarrah forestn ecological and biologicaL research on the

karri forest is neglected by conparison with jarrah forest

research . " -

There are nany reasons why the research effort in the jarrah forest is

greater than in the karrl The area of the jarrah forest is far

gre*er than that of the karri; there are nany nore problems which

effect the flora and fauna in the jarrah forest; jarrah dieback has a

major inpact on the ecology; there are more species of rare and

endangered animaLs in the jarrah forest, sone populations of which

fire has the pc'tential to effec! the fox is a najor problem for fauna

in  the  nore  open ja r rah  and wandoo fo res ts .

al^I of these reasoNrs explain why research enphasis in forest ecology

has Lreen given to jarrah foresL At the sane time, it is quite untrue

to say the karri forest is "neglected". The attached sutnnary of karri

foresb researctr and the listing cf research projects, backed by many

publications is clear evidence of a major research effort.
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Point 3.Quote "Much of the l i rnited biological and ecologicaf karr i

forest research done by the former Forests Department renains

u n p u b l i s h e d . " -

Land managenent  agenc ies  shou ld  be  v iewec l  d i f fe ren t ly  to  a

University faculty or a basic research institute on this score. Our

enphasis is on getting research findings into practice. Effective

internal comrnunication to land nanagers takes preceden@ over journal

articles. In addition. sorne studies (e.9. the effect s of repeated

frequent fires on vegetation species conposition) by their very nature

are long term, but wi'll be written up in the future. Other work is

cur ren t ly  in  the  process  o f  be ing  wr i t ten  up .

Nevertheless there are a gr€t many more references on biological and

ecological researdr in the karri forest than the six which are listed

in the SWFDF reporL In fact 68 references directly relevant to karri

forest biological- and ecological research are readily available. A

further 1L3 references on karri siLvicuLture, protection and aspects

of ecology and biology of the karr i  forest are relevant to i ts

nanagenent. Many nore on species distribution etc, are not listed

here, but are essential- to the proper nanagement and conservation of

the  kar r i  fo res t  ecosvs tem.

Point 4.Quote "There are no quantitative or objective data that can be

used to assess variabi l i tv between or within karr i  habitat

types . " -

This is quite true, howwer, work is currently in progress which will,

help to rectify the situation. This is why the Forests Departrnent,
prior to reservation d the Shannonn otrted for a system of widespread

sm aller reserves linked by strean, river and road reserves. This

systen @vers a wide range of karri forest types, a safeguard in the
absence cf a compl*e biological data base. Therefore although the

research itself is not conpLetq nanagement action has been taken to
set aside representative areas and therefore ensure reservation of
kar r i  hab i ta t  s .
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Point 5.Qucte "Exishing reserves in the karri forest are not necessarily
suff icient to preserve even the major vegetation units or
site-vegetation types."

About half  the karr i  forest has been set aside fron cornnercial
exploitation for wood products and it is believed that nost najor
vegetation types are represented. Further, these reserved areas are
not. conservation tslandsr as occurs with isoLated patches of native
vegetation in the r.rheatbelt.  The surrounding forest quickly

regenerates after logging and plants and most animals soon return to
these areas. Areas reserved fron cutting are therefore not sinpfy
reserves, they elsg functibn as foci from which re-colonization of cut
areas can occur. I'lore importantly they provide pernanent areas of
mature forest. The najor present concern is that sone hole-using
native aninaLs require nature forest and this is another reason for
rdaining as wide as possible a distribution of the retained unl-ogged
fores t .

Point 6.Quote "The karr i  forest is probably the least well-known
floristically of any South-Western Australian ecosystem of
comparab le  s ize . "

There is no basis for this statement. The f lor ist ics of rnany
south-west ecosystenrs are incompletly knov/n. It is only recently. for

exanple, that the Stir l ing Range National Park f lora was ful ly
surveyed.

It is acknowledged that botanical research is inportant, and this
applies across the State. In the karri forest such researctr will
proceed now that basic techniques for regeneration and protection have

been satisfactori ly researched and put into practice.

In sunmary, provided the current system of managernent priority areas

and the systen of road, river and stream reserves in the karri can

remain intact and there are no najor ctranges in rnanagement practices,
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the Departnent believes there will be no long terrn problems in the

karri. Today there is no greater case for increasing the Level of

research in the karri forest area than there is to increase research

in nearly every other area of the Departmentrs activi t ies.

cAtMrs Research Division has very wide responsibilities and many

irnportant problems are nct being investigated in the nore fragile arid

and semi-arid parts of the State where the conservation of plants and

animafs are serior: sly under threat. As funds become available and

problems are solved in one area research priorities are re-allocated

to ne$r areas or sbrengthened in traditional areas. The karri forest

is an important centre of Departmental activitiy and research will

continue into all aspects of management and ecology. subject to

priori ty and the avai labi l i ty of funds and resources.

overall, the conservation statu s of the forest is secure enough that

no need is seen to redirect scarce Departmental resources from other

areas. At the same time, the Department will continue to give every

support and assistance possible to other agencies or individuals who

wish to carry out research, and increase our knowledge about the

b io logy  and the  managenent  o f  the  kar r i  fo res t .

4. List inqs of  Current Karr i  Forest Research Proiects and Research

Papers .

Listed here are research projects and available publications pertinent to

biological and ecological research in the karri forest' plus others

re levant  to  kar r i  fo res t  manaqement .

The  l i ne  be tween  resea rch  re la ted  to  the  regenera t i on  o f  ka r r i

(silviculture) and ecologicaL research is extrenely fine. For example,

research on natural regeneration of karri night be terrned ecological

research whereas fertilizing and planting trials would be regarded as

silviculture. Both, however, contribute to knowledge about the species,

and  to  the  sound  managenen t  o f  t he  fo res t  i n  pe rpe tu i t y .
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Likewise there is a fine line betvreen what is karri forest and what is
noL The case is dear where karri grows in pure stands $/ith no other
najor tree species present. In tinber production management priority

areas, however, karri occurs nostly in mixture with marrir jarrah and
other species. Sna1l edaphic changes often resul-t in intrusions of
woodJ.and, heathlands or sedgelands into the forest; animals do not
necessar i l y  recogn ise  such boundar ies .

SimiJarly with publications, there are many topics which touch on the
karri forest or pertain to its flora and fauna, which at first sight may
seen to have nothing to do r,rith the topic. For example a paper by Roberts
and l"laxson (1985) is titfed "Tertiary speciation models in Australian

Anurans: llolecular data challenge Pleistocene scenario". Evolution, 39/2
pp. 325-334. This paper examines the genetic relationship between frogs

in the faunas of south westem and south easbern flusfsal ia- Several karri
forest species are incl,uded. Another exanple is Rosen, D.E. (1974).
"Phylogeny and zoogeography of the salnoniforn fistres and relationships of

tepidoqalaxius salamandroides, BuIl. Aner. Mus. Nat. Hist 153: 263-325.
This work presents evidence to suggest that L. salanandroides may be the
sole southern hemisphere representative in a group of northern hemisphere
fishres, the esocoids, a group including the well known pike. The paper

describes basic anatonicaL research on L. salanandroides, a species which

occurs  in  the  kar r i  and the  resu l ts  a re  o f  s iqn i f i cance to  the

conservation of this species.

There are also many papers on the distribution of species of reptifes,

birds, invertebrates etc. which pertajr to karr i  forest ecology and

management but are nct. induded in the present list; for exarnple Storr,

G.M. (1973). "The genus Ctenotus (Lacert i l ia, Scincidae) in the south

s/est and Euda Division of Western Australia.n ,J. Rov. Soc. of wrA. 56, 3,

86-93. Several species of C. tenotus occur in the karr i  forest.
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rt would be a najor task to assenble a conplete list of biological and

ecological research projects anil papers for the karri forest. Included

here is a prelirninary list which provides the interested scientist or

envi ronmental ist e/ i th a hancly lead-in to the topic.

Currert research proje<ts in ttre karri forest carried out by the Forests

Departmert and Department of Conservation and Land llanagenent

Since 1954 a tctal of 125 researctr projects to do with karri silviculture,

ecology, and fire have been carried out by Departmental staff. The

silvicultural, work has been sumnarized by Briedahl (1983) and the !'rork on

fire is included in Burro$rs (1984). Some of these projects are still

cu r  ren t .

Current research projects dealing specifically with aspects of karri

fo res t  b io logy  and eco logy  are :

southern forest scrub response to f ire intensity and season. (1970)

Research  work inq  P lan  No.  16 .

Fire effect on

The effects d

R W P  2 5 .

Crowea dentata and Acacia striqosa scrub. (1971) RwP 4.

a hot karri fire on the bush rat (Rattus fuscipes). (1971)

Fauna survevs  o f  Southern  Fores t  a reas . ( 1 9 7 8 )  R W P  1 .

growth. (19 7 8) RWP 22.Effects of various types of soil damage on karri

Kar r i  p rovenance t r ia l - .  (1978)  RWP 26.

ho[low nesting aninals. (19 8 2)Effect of karri management on a number of

R W P  2 T .
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Ef fec t  o f  kar r i  management  on  b i rds .  (1982)  RWp 22.

Investigation jnto the distribution and taxonomic statu s of Geocrinia

rosea  and  G .  l u tea  i n  S .W.  Aus t ra l i a .  (1983)  RWp 1 . .

Effect of hollow supply on rnardo recoLonisation il karri. (1984) RWp 6.

Ex te rna l  symptons  o f  i n fes ta t i on  o f  ka r r i  by  the  bo re r  T rvphoca r ia  sp .

( 1 9 8 5 )  R W P  3 2 .

Long tern fire effeds on vegetation in the southern forest region. (1986)

R W P  1 2 .

S i te  types  in  kar r i  regenera t ion  areas .  (1986)  RWP 19.

Karri  forest f lor ist ics. No RWP No. vet al located.

Genet ic var iabi l i ty of  di f ferent karr i  provenences. No RWP No. yet

af focat ed.

Biological survey of Walpo1e,/Nornalup National Park. (L985) No RWP No.

yet .allocated.

In addition to the projects which CALM are conducting there are nany
others being done by institutions suctr as the CSIRO on aspe(ts of nutrient

cycl ing, and nycorrhizal relat ionships.

At various times the Departnent has provided funds and encouraged projects

on aspects of karri forest ecology. Some of these have been written up as
Honours theses (e.9. Ilalstron (1984)), scientific papers (e.9. ttindnarsh

and. Majer (1977)), or as student projects (e.9. projects on vegetation and

kar r i  b i rds  by  K.  Arno ld  and R.  F lugge (1983)  o f  V I .A . I .T . ) .
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Publistreal Re6eardl Papers directly related to karri forest ecology and
biology

*  Abbo t t '  I . ( 1982) .  r  The  Vascu la r  F lo ra  o f the  Porongu  rup Range
1 - 1 6 .Southwestern Australian. West Aust Herb Bes. -Natc,s (7).

Birk, E.M. and Sinpson' R.w. (1980). "steady state and the continuous
input modef d litter accumufation and decornposition in Australian
e u c a l y p t  f o r e s t s " .  E c o l o q v  6 1  ( 3 ) '  4 8 1 - 4 8 5 .

Birninghan, A., Packhan, D.R. and
petrified forest near Denmarkt
4 3 4 - 4 3 5 .

Vines, R.G. (1971). "The age of tbe
Western Australia. Search 2(II/I2),

Bougher, N.L. and Malajczuk N. (1985). nA new species of Descolea'
Agaricales fron western trustsalia and Aspects of its Ectonycorrhizal
s ta tus ' r .  Aus t .  J  Bot  33  (6 ) '  619-628.

Bro! 'rn'  R.J. and Brown' M.N. (1980). "Co-operative breeding in Robins
of the genus E-9pe-g-ef!_Lla." Enu, 80, 89.

Calver, M.C. and wooller, fuD. (I981). "Seasonal dif ferences in the
diets cf gnall birds in Karri forest understory." Australian wildlife
R e s e a r c h , 8 , 6 5 3 - 6 5 7 .

Christensen, P.S.
pol l ination.n

Christensen, P.E.
burning on the
Proc. Eco1. of

(197f). "The purple-crov/ned torikeet and eu calypt
A u s t r a l i a n  F o r e s t r v ,  3 5 ,  4 .

A u s t r a l i a  9 , 8 5 - 1 0 6 .

Christensery P. (1975). "Jarrah dieback - soil temperature and moisture
regines of sorne southern forest types". Bul let in 88, Forests
Departnent of western Austral ia.

Chr is tensen,  P .  and Sk inner ,  P .  (1978) .  "The eco logy  o f  Boron ia
rneqastiqrn a (Nees.) in western Australian forest areas". Research
Paper  38 ,  Fores ts  Depar tment  o f  wes tern  Aus t ra l ia .

Chr is tensen,  P .  (1982) .  "The d is t r ibu t ion  o f  Lep idoqa lax ias
salanandroides and other snal l  freshwater f ishes in the lower
south-lrest of Western Australia". Journal of the Royal Societv of
w e s t e r n  A u s t r a l - i a  6  5 : 4 r  I 3 1 - 1 4 1 .

Chr i s tensen ,  P .  and  Anne ls ,  A .  (1985) .  nF i re  i n  Ta l l  sou the rn
Fores ts " .  P roc .  F i re  Eco1 .  Svmp.  WAIT '  1985 ,  67 -82 .

* christensen, P., Annel-s, A., Liddel-ow, G. and skinner, P. (1985).
nvertebrate fauna of the southern forests." Bul let in 94, Forests
Departnent of western Au stral ia.

Churchil-L DM. (1968). "The distribution and prehistory of Eucalvptus
diversicolor F. Muelt !. narqinata Donn ex Sn., and E. caLophvlla R.
Br. in r elat ion to rainfal1". Austral ian Journal of Botanv, 16,
1 2 5 - 1 5 1 .

and K imber ,  P .C.  (1975) .  "E f fec t  o f  p rescr ibed
flora and fauna of south-r{rest Austral-ian forests".
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* Churchi l l ,  D.M. and Christensen, P. (1970).  "Observat ions on pol len
harvest ing by brush-tongued Lor ikeets.rr  Austral ian Journal  of
zoo loqv ,  \ 8 r  427  -  437  .

* Department of Conservation and Environnent (1980). "Research into the
effects of the wooddrip industry on vrater resources in South Western
Aus t ra l i a . "  eu l l e t i n  8L .

* Forest Fauna Research Working Gro.rp, (1984). "Forest and Woodland Fauna
Research in Southern-Western Austral-ia". Technical Paper 13, Forests
Departnent of  Western Austral ia.

crove, T.S.,  O'Conne11, A.M. and Malajczuk, N. (1981).  "Effects of
environmental factors and assay procedures on rates of acetyJ.ene
reduction in eucalypt litter". In : Manaqinq Nitroqen Econonies of
Natural and Man Iilade Forest Ecosvstems. Ed. R.A. Rummery and F.J.
Hhgston. CSIRO, Division of Land Resources Management, 179-188.

Grover T.S. and Malajczuk, N. (1981).  "Ni trogen inputs to Eucafvptus
marqinata and E. diversicolor forests."  In :  Manaqinq Nitroqen
Economies of Natural and Man made f'orest Ecosvstems. Ed. R.A- Rummery
and F.J. Hingston. CSIRO, Division of Land Resources Management.
199 -20  4 .

crove, T.S. and N. Malajczuk (1981).  "Ni trogen f ixat ion by legume
understorey in karri (Eucalvptus diversicolor) forest": In Current
Perspect ives in Nitroqen Fixat ionn (eds. A.H. c ibson and w.E.
Nev / ton ) ,  (Aus t ra l i an  Acad .  Sc i . ;  Canber ra .  p .505 .

crovq T.S. and Malajczuk, N. (1985). "Bionass production by trees and
understorey shrubs irt an age-series of Eucalvptus diversicolor F.
Mue11 .  s tands . "  Fo res t  Eco loqv  and  Manaqemen t ,  l - 7 t  59 -74 .

Grove, T.S. and Ma.lajczuk,
understorey shrubs
Muel l .  S tand s . "

N. (1985). "Nutrient accumulation by trees and
in an age-series of Eucal"vptus diversicolor F.
Fores t  Eco loqv  and  I v lanaqenen t ,  11 ,  75 -95 .

Grove,  T .S.  and N.  Ua la jczuk  (1986) .  rN i t rogen f i xa t ion  (ace ty lene
reduction) by forest legurnes : sensitivity to pre-harvest and assay
cond i t ions . r  New Phvto loq is t  ( in  p ress) .

Hal-stron, D.L. (1984). nForest fLoristics and fuel neasurement in the
Shannon River basinr" B.Sc. Honours Thesis, University of Western
Austraf ia.

* Hatch, A.B., Wong, Y.L. and Stone, C.P. (1978). Variation in surface
wd'er pH in forest catctrnerts in Western Australia. Res. Paper No.35
Forest Dept. W.A.

H indmarsh .  R.  and Majer ,  J .D.  ( I977) .  nFood requ i renents  o f  mardo
lAntechinus flavipes (Waterhouse)l and the effect of fire on nardo
abundance." Research Paper 31, Forests Departnent of western
Au stral ia.
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Hingstory F.J., Turton, A.G. and Dimnockr G.M. (1977. "Nutrient elements
in Eucalyptus diversicolor and Eucalvptus calophvlla frorn the karri
forest. south-west Western Austraria"" CSIRO, Division of Land
Rescur@s lilanagement{ Perth, Report to the Department of Conservation
and Env i ronment .

H ings ton ,  F .J . ,  Tur ton ,  A .G.  and D i rnnock ,  c .M.  (1979) .  nNut r ien t
distribution in Karri (Eucalvptus diversicolor r'. l,tue]L) ecosystens
in sdrth*vrest Western Rustlalia n Forest Ecoloqv and Manaqement 2.
1 3 3 - 1 5 8 .

Johnston, C.D., IrlcArthur, W.M. and Peck, A.J. (1980). "Distribution of
soluble sa.Its in soils of the Manjinup woodctrip licence area, western
Australia.r CSIRO, Division of Land Resources Iqanagement, Perth,
Technical Paper 5.

K i le f  G.A. ,  Wat l ing ,  R. ,  Ma la jczuk  N.  and Shearer  B .S.  (1983) .
bccurrence cf Armi-Ilarja luteobubulina Watling and Kile in western
Aust ra l ia r .  Aus t .  P I .  Pa th .  News le t te r  I2 (2) :  18-19 .

Koch, L.E. and trtajer, J.D. (1980). "A phenol-ogical- investigation of
variors invertebr*es in forest and woodland areas in the south-west
of Western Australia.n Journal of the Roval Societv of Western
Aust ra l ia  VoI  63  Par t  1 ,  2 I -28 .

Majer, J.D. (1978). "Further nctes on the food requirenents of the nardo
lAntechinus f lavipes (Waterhouse) ." Research Paper 49, Forests
Department of Western Austral ia.

Majer, J.D. and Koch, L.E. (1982). "Seasonal act ivi ty of hexapods in
woodland and forest leaf l i t ter in the south*west of Western
Australia." Journal of the Royal- Society of Western Australia. Vol.
65 ,  Par t  2 ,  37-45 .

Irlal-ajczukr N. and crove, T.S. (1981). "A possible link in the transfer
of nutrients between legunes and eucalypt s." In : Manaqinq Nitroqen
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