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Reseagreh Activities = Dwellinpup 15 7L~75

Intrcduction

. Major emphasis has been placed on three areas daring the
past year - hydrology, Jarrah Dieback and bauxite mine rehabili-
tsiion. Long term silvicultural and fauns research programmes
heve been maintained dbut no new projects have been initiated,

The initiation of dieback rehsbilitation projects has been de-
layed pending the receipt of a survey of existing trials, and
the assessment of the results of hydrclogical studies which
will determine the species required for rehabilitation.

There has been a major increase in demand for extension
services from the lsboratory, Officer's have delivered lec—
tures to a variety of organisations and on average the labora-
tory is visited once a week by either schocls, scientists from
cther organisations or the general publiec. There has been a
continued and increasing use of the photcgraphic service pro-—-
vided by the laboratory., Coloured slides have been provided
for lectures by Departmental Officer's and photographic prints
heave been supplied for reports and publications. ' '

_ A number of research projects whieh involve co-operation
with outside bodies have been initiated, The station is direct-
1y involved in L4 of the 7 major bauxite research rrojeects which
are supervised by an interdepartmental steering committee,
Co-cperative research projects have been undertaken with the
CeS.I.R.0., W.AI.T., and the W.A. University.

Twoc prcfessional and two technical appointments have been

-made, = These appointments were made to provide for the addition-

al research on bauxite mining projects,

Forest Hydrology

Detailed research into fundamentsl aspects of the Jarrah
Forest Hydrological cycle are being carried out by the C.S.I.R.O.
in Wellington catchment, The Department's programme is aimed at
developing practical catchment management programmes which will
meximize water yield and minimize salt flow. Hence, the Depart-
mental studies involve extensive monitcring and broadscale re-
search,

(1)5 Broadscale Surfsce Salinity Survevs

The. major factor affecting the type of management in
a Jarrah Forest catchment is the guantity of salt in the profile.

-In non saline areas reducticn of forest cover may be necessary to

increase water yield., On these areas, provided that other dele-
terious effects such as ercsion, sedimentaticn and turbidity can
be prevented, alternative land use practices such as loggzing or
bauxite mining may be carried out without a major threat to the
water supply system. On saline areas disturbance of the vegeta~
tion could result in a significant dischsrge of saline water into
the reservoirs., 1In these areas it will be necessary tc maintsin
the existing forest cover or where dieback has already caused

‘distructicn of the forest, rehsvilitate with high water consuming

species,

Detection of the level of salinity in the soil profile is a
difficult and expensive process, Sampling of the streams during
the period immediately prior to cessation of flow (i,e, the base
flow period) does, however, provide an estimate of the salinity
of the ground water table and hence an estimate of the salinity
of the extra water which would be yielded if the vegetative
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cever in the catchment being sampled was disturbed, It is
Eﬂxnly this approach wili lsad to an underssiimete of salin-
ity {ses below) but it will, at least, lead to the definition
of these aress vwhich are sslire,

Extensive surface salinity sampli nas been carried out
during the past 12 months in the Serventine, Norih uanua¢up,
L"utle Dandaldp, South Danlalun and Murray cstehments., Dats
from this survey is still being analysed but there are marked
variations in salinitv within the catchments. There is a3
oJ}e:r'cj. increase in salinity with increasing distance frem the

arling Scarp. For example, in the western parts of the catche-
ments base flow salinity is less than 300 p.p.m. but in the
eastern areas values in excess of 6,000 p.p.m. have been re-—
cerded, There are, however, dis 7unat1cpq in this general gradi-
ent, Within the central zone of the fores® there is a mosaic of
ssline and ncn saline areas, This variation cannct be explained
in terms of rainfall varigtion or disturbance to vegetation.

(2)s Yarrsgil Catchment Studies

The catchment of the Yarragil has been selected for
intensive hydrological research, This catchment is located
within the central forest zone which is an area of major land
use cenflict and is of considerable hydrological significance.
This zone of the forest is & major source of Ffresh water but
preliminary research indicates that disturbance in some areas
may c use dischargz of saline ground weter., It is intended to
use the catchment as a model for catchment manasgement in th -
Northern Jarrah Z'orest,

The study has three phases ~
I, Documentation of stream flow 2nd yield character-

istic of the catchment ss a whole ard the sub-
catehments comprising the catchment,

bt
(5

» Documentation of the physical and biological
- characteristic of the catchment snd their re-
lationship to stresm flow and salinity,

I1I, Treatment of the catchment tc a prescription
aimed at maximizing water yleld and minimizing
sall flow, '

I. The throlog¢cal cnaracteri tic of the catchment are being
monitored as follows, (Fig. i

\../

(1). Measurement of Total Yield of Water sand Dissolved
Solids '

. broad crested weir was established by the P.W.D,
at the mouth of the catchment in 1951, Continuous flow records
are availsble from this date, The stream, at this point, has
teen sampled weekly for total soluble salit content since 13973
and a total analysis of the nutrient content of these samples
wes cocmmenced in 1975.

(z,. Measurement of Flow Within the Catchment

Combination "V" notch weirs have been established on
streams at the mouth of all sun~catchments and at intervals
along the main stresm channel, Flow is recorded 3 times waekly
at all stations and continucusly at 5 sites,

(3). Stream Salinity

Total scluble salt levels of stream samples taken
from eastern weir sites are determined weekly. Siream sampling
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cemmenced in 1973,

During periods of peak, medium and base Flows total
soluble salt levels are determined from samples taken at +
mile intervals along all streams in the catchment,

{4)., Rainfall

17 rain gauges have been located within the catch-
ment, Rainfall is recorded 3 times weekly,

(5). Nutrient Input and Output

Total nutrient content in rainfall is recorded at
6 sites and from 17 stream sites. - s

(6). Totzl Scluble Salt Levels in the Soil Profile

27 continuously cored deep bore sites were estab-
lished in the catchment in 1975: Bulk density, T.3.3. levels,
pE, and M.C.% were determined st .7 metre intervsls from the
solil surface to a depth of L metres on the parent material,

(7). Ground water Monitoring

v Ground water table depth and T.S5.S. content are re-
~corded in each bore site fortnightly,

II, Physical and Biological Characteristics of the Catchment

A detailed soil and ecological survey of the area was
carried out in 1974-75.
Hesults

The study is long term and only preliminary results are
available,

(a). Accuracy of Periocdic Measurement of Stream Flow

' - Comparison of estimates of total annusl stream flow
based on periodic (3 times weekly) readings with those derived
‘from ccntinucus recordings indicate that the periodic measure-
ments results in an underestimate of total annual stiream flow
of less than 5%.

(p). Stream Salinity

There is a ccnsiderable variation in stream salinity,
particularly during periods of bsse flow, in the catchmert. In
Fig, 2 ground water salinity of sub-catchments within the cateh-
ment can be estimeted from stream salinity during veriods of
base flow,

(). Salt and Water Yield from Sub-catchments

Data from measurements of water and sglt vield from
different sub-catchments during 1974 is shown in Pig., 2.

(d)., 1.8.8. Content of Sslt Profile.

Data from deep cores is currently being assessed,
Preliminary results indicate -

(1). There is a marked variation in the total quan—
tity of salts and the distribution of salis in the profiles of
different sites, In some sites there is a distinct zone of salt




Fige, 28 Water and Salt yield from Yarragil subo-(‘atchm@m‘ts
’ during 1974 _ .
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Zig. 3 Combination "V" noteh weir constructed by
Dwellingup gang.

orilling rig
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-spread. Detection of the fungus in nr

ctecid roots in the field
= 3 s 5 H i e . e 4o a7 .
hss proved difficult but it has been deasnsnr:ued chat the fungus
can comeletely invade thesz rooh siructuras

(v). E.marzinata, Intensive sampling of the root
systems of Jarrah trees growing on frselv drained sites exhibiting
dieback symptoms failed to detect the fungus., The abllity of the
fungus to cause mortality when it is apparently only present in
the soil at very low population levels is puzziing, It is poss-
ible that mortality of Jarrah is due o secondary factors which
operate after P.cinnamomi attacks the root. syvstem,

The fungus wss recovered extensivelv from one tree which was
grow1ng on the edge of the swamp on an sctive green iine. Roois
varying in diameter from 1 mm to 6C mm yielded the fungus. This

tree exn1b1ted unigue dieback symptoms. The crown was dead but
- the Foliage was retained indicating rapid mortality. The tree
was located on the edge of & swamp on the green line,

From the studies conducted it is unlikely theat the fungus is
cepable cf invading suberized jarrsh rooits unless the treec is
under stress or in sites which are particularly conducive to
P.cimnamomi; however, further sampling is being carried out.

(c). E.parginsts - srecialized fine rcots,

During excavation of Jarrah root systems speclalized

fine rcot structure was discovered, This root type ocecurs as a
dense mass in the top 10 cm of the soil profile, It is hypothesized
thet the large rooct surface area of this root siructure permits
efficient nutrient uptake by Jarrah in the highly infertile later-
ite scils, It is pcssible that destruction of thisz rcot by
P.cinn?mom¢ is responsible for decline and sventudl mortslity of
Jarrah. lnvestigations are continuing, '

e h@ln% carried out in co-cperation
with Mr, N, Malajzcuk, CQS.I,M.O

A factorial pol triasl to determine the suscep tlbllity
of A,pulchells, i,extensa, S.myrtifclia, B.aguwifolium and ¥, dila-
"tata was Carrzed cut. Pre-incculetion mortslities 0¢curw°d in the
Beaguifclium end M.dilatata nots and these were excluded from the
trigl, The remaining legumes survived in the presence of 2,cinna-~
memi for 2 period of L menths. Inoculation had no significant

effect on height or dry matter vproduction.

[
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0
J)

er

D

Pe,ecirnamemi was 4 from the soil and rcots of
A.myrtifolia and n.Stﬁlg s2 but 1% was not eco"e"ed from the soil
or.roots of A,pulchella. The scil from one A,extense pot yielded
P,cinnamomi but there was ne recoveries from the root systems or
from the soil from the remaining pots

i"

This trial indicated that ths legumes tested sre relatively
resistant to P.cinnemomi and hence could be used as an undev~
story cover to ameliorate the physical soil environment. The low
recovery rate from two lequme species suggesits that these cgum,o
hzve suppressed the fungus,

{b). The Effect of P,cinnamomi on Jarrsh Seedlings
Grown in Agsocistlion with Native Lepgumes

e

Following trial 3(z) a further trial to determine if
legumes suppressed P.cinnanonmi Dafho"°n101t3 was carried oat,
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- N 5 )
legume roots are antsgonistic

N. Malajezuk
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Bauxite Mine Rehabpilitation

.

Erosion on bauxite mine sites is severe and weter running
off mine sites has a high sediment load and is turbid, Hence,
major emphasis has been placed on devising technigues to stabi-
lize the mine Tloor surface, ' '

i
Recelonization of mine sites by native shrub and under-

Qtory species which asre believed to vlay an 1m;ur+ant rcle in

stabilizing the scil in "unmined™ areas is mlnlmax.

conduc*ﬁ te evalu-
Lturel grasses on
8 on survival and

"4 series of direct saed‘Dg trials were

ate the effect of native hecnes and agricu

erosion and the effect of agriculture speci
owth of native species and trees.

m}J

(1), Survival and Growth

\)

e . Tweive 9C metre sguare plots were direct seceded with

' a variety of jarrah forest native legume speciss, Tcogenellup
clover and Wimmera rye grass., All plots were fePtLll{CC at a
rate.of 1 tonne of superphosphate per hectare,

The growth of native legume species was vsriable but ‘
tifclia, A extensa, and A,strigcosa by the mid-summer 1974~5

. A myrti
hed es tabllshed a good cover, The clover germination was more _
raxid no grew more v1gorously initially than the netive species,
Rye grass grewth was poor. No species prov1ded sufficient cover
during the first winter to prevent erosion, However, by the
second/year in plots,ueeded with native species cover was complete
and snould result in stabilization of the soil.

Where agricultural species were mixed with native species

survival and growtn of native species was markedly reduced, '
Fig. 9, '

(2). The Effect of Aprlculthral Sne ies on Survival and
' Growth of lative Shrub Species and Trse Spacies

: 20 x 20 metre p]ovk were sown with native and agricul-
tupe Sp@Cl°S singularly and in Pomb¢natﬂon. In sach pleot 5 rows
of ecucalypt tree speoips,e ach row consisting of Z,maculata,
E.bicostata, E,saligna, u.camaldulensis, and E,propingua, were
planted. :

In piots plan +ed with clover the averag
reduced (19.1 eom vs-'th.1 em) snd survival (92
duced. : -

Clover and rye grass significantly reduced survival and
grovwth of native specles (Dartzcularly vildflowers ).

{3). Seed ipplication

A technigue invoiving apDLJ ation of seed under pres-
sure in = ater based mix of fertilizer =nd paper pulp was tested.
Two different treatments {(with and x;thoat paper mulch) were
applied to a steep mine floor surface and a steep bank, 4 mix-
ture of native shrub and tree seed was applisd,
Rl . Se¢ ?ewminﬂti on and distrivution wes excellent and 4id not
Voo ' vary S’Gnl ficantly. The average number of plants per square'
G metre which nave survived to the 15/2/'75 arc shown tab ed below,
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Pig., 10z Plot direct seeded with mixture of native spscies.
Porsground untreated area.




Netive Hative Native
LSoumes Hon Regen-
T vt o . A
LegUunS S Sravion
A - " A had 7
Mine Ploor i1 e 7 &b 2.7 5.9
,
= -7 fag 4 P ~y
Bank feb Sa 2o 2.2

Where tree seed germinated adjacent to planted trees
whichh nad been fertilized the growth of the direct scecded trecs
frequently exceeded or cgualled the growth of the planted trees
of’ these init trria
set up in Auntumn 1975

~5

Following the success ig & further

s;ries cf’ experiments were

h\)l

-~

{a). Brozd Sca

=

i¥]

Trial

The zmount of erosion occurring in a bauxite
mine »it is a funetion of the hydrology of the whole pit. Hene
it is difficult to evealucte the capa01ty of difTrerent Uﬁderutory
treatments to reduce erosion using small piot studiss, A semi-
cperation trial involving treatment of four disecrete mine pits
g*o‘"’ area L,6 hectares, was carried ocut., Ths fo lowing treat-
ments were applied

- . . Y
{i), Clover =+ rye grass (direct seeded)
(i1}, Clover + rye grass + eucalypt tree spscies
. - “ £ o~ .
+~ native shrub species (direct 83,ded)
(iii)., Clover + rye grass + wheat straw mulech

iv)e Eucalypt tree svecies + native shrub seed
T

(b). Detailed’ P10+ Studies

t

Twelve self-contained plots which were located
vetwesen two contour banks were sszeded with nstive species and
clover and rye grsass sipgularly and in combinaticon, Treatments
were applied with and without siraw mulching, Esch treatment is
replicated twice As these plots are self-contained it should be
peesible to accur tely guallfy the effect of each treatment on
erosion.and ths turpidity of water rurnning off the plots,

{c¢)., Monitorinz of Yater tuslity

Water samples for determination of nutrient
content and turbidity are taken weekly from water runniang off
treatment plots, in strecams below the mine site and in adjacent
unmined forest, o

Fire Tcology

rial

?':1

{(1). Plavins

Iin this factorial trigl which was established in 1871
the effect of intensitv, freguency and season of burning on flora
is being assessed. Forty six piots were assessed pricor to the
uhree vear cycle burning being anplied. Plot data is being pro-

essed for computer analysis., Preliminary asnalysis suggests that

’vthere are no significant differences betwesen ftreatments, Cool,

medium and hot burns were applied in Hovember 1974 and 4pril 1975.
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e_rfcelogy of Ants in Jarrah Forests with Pagrticulsy
Reference to-Thelr Relastionshio with the Jarrsh Leaf
¥irer
This project is heing carrisd ouit by Dr, J.D. Hajer
with assistance of the Dwelliinzup Station,

Q

Ante kave a major influence in
cal and temperate regions., Th
an cocoa farms where the compo

1y determined by the species o

rstems In both
ted in Vest

1@ cocoa fauna 1is

ich are present,
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Their importance in Western Australian forest s
g a3

» limiting
T
1

has not, as yzt, been anestiéﬂfnd although the In
sion cf C.,8.1.,R.0, in Perth have found that ants n
effect on the Jarroh leaf miner The larvae of the
predated by the ants when they drop to the ground .
pupating sites., In view of the paucity of infcrmation on ants

in %.4, foerest ecosystems and the invelvement of ants in the
bioclogy of at least one major Jarrah pest, a study of the ecoclogy -
of forest ants hos been initiated,

istribution patterns and their
ing investigated, In addition
seribed bhurnms is being studied
in order to elucidate the effects of fire on the ants and the
limiting effect of the ants on the leaf miner, Three grids of
pitfall traps have been set up in contrel, cocl autpmﬁ burn and
heot autumn burn plots of the Plavins Fire Fecology Pield Trial
area at Dwellingup. At least 4Ly species of ants ocecur in the
arca samnle#.‘ They are distributed in a patchwork manner and
certain species are clearly numerically more important than
others, Ph¢s research is at present ongoing,

The diversity of ants,; thei
9]

d
influvence on the leafl rlncv is n

r
e
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(3}, Pindslup High Intensity Burn

(a), It is possible that the tromotion of dense leg-
ume stands could reduce P,cinnamomi activity and increase N in-

-puts into the Jarrsh Forcst ecosyoten (sze above), If legumes can -

e used to control Jarrah Diaback it would he nccessary to modify
burning technigues so that legume. stands are prothected.

=1}

In order to determine if it was possible and practical to
promote legumes by purning at a high intensity, an experimental
burning was carried out in 200 hectares on the 19th March 1975.
Twelve continucus lines of fires were 1lit in a neortherly direction,.
Burning commenced at 1300 and the area was burned out within twe
hours, Complete crown scorch was obtained throughcocut the ares
save for partial crcown scorch on a few oid Jarran and Marrl trees,
Small, isolated areas of defclistion occurred in thick »ncle san-
ling stands where link-up of lines of fire took place, Charring
of tree boles was complete,

"

l‘

Cornditions during the burn were somewhat cloudy but a temper- .
ature of 30CC with a relative humidity of 23% persisted through- ;
out the burn. The average recorded windspeel was 8.8 kilometres
oer hour, Streng inruch winds were felt cloze %o the bhurn due teo
strong conversion current, A mean flame height of 3.7 metres was
recorded with sporadic bursts of flame to 2C metres in fire link-
uyp zones, 1ne overall fire intensity was es stimated to be 4,)53
kilowatts per metres,

Soil temperatures at a depth of 2 cm exce=zdsd 13500 and re-
meined above 100°C for 30 minutes,

Pire damage caused by the 1951 wildfire was assessed prior to
the burn. 95% of the trees assessed exhibited fire damage. No
damzge from the experimental urn was evident 14 days after the
burn but it is expectfﬁ there will be cambial damage.
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sernination of legumes (4,pulchelia and K.coccines ) commenced
14 days after the burn. In some areas wheatfield regcnevatlon has

‘occcurred but in others legumes are absent, AsSsessments are con-

tinuing.,

This trial demonstrates that it is possible 10 cause & radi-~
cal change to the composition of the Jarrah Ferest understory by
burning, Further research is plannsd tc determine burning pro-
cedures so that crown damage is minimized and legume germination
;ax1mlzed.

.

(). The Effect of High Intensity Fire on Soil
Ferti ili *Iy

CeS.T1.Re0., research officers are using this
experimental high intensity burn as part ol the general study of
nutrient cyecling in the Jarrah Foresi., Detsal JQG monltorlnc of
soil nutrient levels at locations within ‘the experiment burn is

eing carried out,

Fszuna Research

(1). The Effect of Intense Fire on Maréo (4ntechinus
;lav1ge°)

A swamp coentaining a populaticn of 23 mardo's was
burrt in Cctoter 1972 foliovlng a pr&~nurn sTudy of mardo numbers
and movements using a rotaticnal grid trapping uyotem. One male

mardc was caught in June 1974, Three male mardo's and two female
marde's were trapred in February 1975. These were subsequently
recaptured suggesting that they have taken up permanent residence,

Vegetation cover has been Peﬁorded using the Levy point

sampling method; 1 day, 3 months, 6 months, 1 year, 2 year and 3
year intervals since the burn. Dats from this study is shown in
Pig, 11,

n

srison of Mardo Peopuletions on Upland Jarrsh Site
n Reoularliy Burnt and Unburnt {Ili vear) Areaz

Trapping during pericds of peak animal activity was
continued during 1974-75., Recovery from unburnt forest ccntinued
tc be higher, Sixty seven enimzls were reccvered from the unburnt
ares compared to 7 animals from the regularly burnt forest (1pclu-

ding ﬂecap*ures,.

Dieback Rehebilitstion Trials

(1). Dieback Rehabilitation Costing Trial

A 7% hectare dieback site was totally chained and divi-
ded into six 12,1 hectare plote, 8ix pf?~“lanu1no treatments wer
applied. Costing was as follows -

=
Ce

(2), Chaincd, windrowed and burnt,

Chaining : 20.52 pér n\c,
Windrowing 28,58
$59.10

(o). Chaired, v*nﬂv swed and turnt area between wind-
rows® ploughed at alternate &' intervals.

Chaining k 20,52 per hec.
. FHindrowing 38,58 " 2
Ploughing 7.1 " ,

#66,51

Ottt b s




e
N
@

c Chained, windrowed ang pburnt, Total ploun
= between windrows, -

Chalnihg 2C,52 per hee,
T i vy = by T
windrowing 38,58 ¢ i
“ vy 3 . A ) I¥
Ploughing 1.4
Jh 4
270, 2

—

(aj. Chained, windrowed, pushed up once while alight,
totally ploughed.,

Chaining 20,52 per hee,
¥indrowing . 38,58 ° "
Ploughing 11,14 ® "
Push up once 21,24 " "

(e). Chazined, racked at 12' inte
: totally nloughed, Single 1
impracticable, Double rs

vals, Rack to be
' racks found to be
seks used.,

LS

Chzining 20,52 per hee,
Racking 21,29 ¢ "
A

Plcughing {00 * "

(f). Chained, racxed at 12° intervals, Single 121!
- racks fcund impracticable, Double racks usegd,

v Chaining ’ . 20.52 per heec,
- Racking 21,29 " "
8U1, 81

The area wag planted with open rooted and jiffy pot stoeks
of E.globulus, E.resinifera, E.microcorys and E.salipgna,

Preliminary assessments of this triel indicate that open
rooted stock was not successful, E.globulus in Jiffy pots has

established successfully on all sites, some trees 11 months after
- planting are in excess of 2.5 metres high,

(2)., Direect Seeding Trials on Dieback 3ites

Broadscale rehabilitation of dieback areas can only
be achieved if low cost establishment technicues can be developed.

Y

In this trial growth and survival of direct seeded H,maculsta and

E.gicbulus sown over and N x P fertilizer plsced a2t 20 em was
cempared with Jiffy pot planted and fertilized trees,

= . Preliminary results indicate excellent survival (75% stock-
’ ing,; and growth of fertilized direct seeded trees, In the sbsence
of fertilizer survival of direct seeded trees was low (10%) ang
) growth of survivers pcor, Assessments continuing,
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