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SUMMARY
The variations Ln water quality within A1lan

Road Catchment, 16 krn south east of Dwellingup,
were studied fron August 1973 to April 1974. The
water fron the Catchnent has low electrical
conductivity (EC) with a naximun of 735 ,,uS.crn-r,
and its chemical conposition is sitnilar to a wide
range of Westem Australian forest st"eams :
sodiurn and magnesiun are the naj or catio.ns, and
chloride is the.doninant anion. The EC values
at base flow suggest that the catchnent does not
contain any large subsoil aeserves of salt.



INTRODUCTION

As pa"t of a detailed study of the
hydrology of the j arrah (Eucalyptus
narginata Sn.) forest in Western Austral.ia,
a strean sampling progrurmne was started in
the catchnents near DweLlingup in July
1973. The airns were:
'l) to exanine any variations in water

quality within and between catchnents;
2) to use the electrical conductivities

(EC) of base flow to define areas
containing subsoil reserves of salt,

The data reported in this paper relate to
A11ar Road Catchnent, a stnal1 catchment
within the forest zone of the l'{urray River
drainage syst ern (Figure 1).

Description
The A1lan Road Catchnent is located

16 km south east of Dwellingup and has an
area of 2050 ha. The drainage pattern is
or iented in a north wester ly direct ion
towards the Murray River and the sLream
has four main tTibutaries (Figure 2). The
closest neteorological station is at
Dwellingup where the average annual
rainfal l  is  1288 mn, 84e. of  which fal ls
during the six nonths April to September
(Bureau of Meteorology, 1965) .

General ly,  the landscape of the
Catchnent is stable, but sma1l areas of
erosional" and quasi-stable surfaces occur
along the lower reaches of the strean,
Consequently, the naj ority of the soils
within the Catchnent are Darling Range
Laterites, but Testricted areas of yor:nger
soils derived from the utderlying cormtry
rock occur on the erosional surface
(Figure 5) (Cl i f ton, 1966),

The Catchment is entirely within State
Forest and the vegetation is predorn:inant Iy
a j arrah-narri (Eucalyptus calophylLa R.Br.)
pole stand with snall pockets of blackbutt
(Eucalyptus patens Benth,) along the
strearns, The codoninant height of the
stand is 27.4 to 50.5 n,  (Figure 4),  and
the canoDv cover varies betr,ieen 40 arrd 609,.
Jarrah dieback disease (Phytophthora

Electrical conductivity (EC) values
were detennined on each sarnple, and for
four key sanples (1 ,3,5 and 9) cation
and anion analyses were carried out. The
analytical nethods used were those
described by Hatch (1976) .

An inportant neasure of water quality
is the total  dissolved sol ids (TDS)
present in the water, and this paranetea
is c losely related to the EC of the water
(Hatt ,  1974; Hatch, 1976; Richards, 1969).
In this paper EC values have been used as
an expression of ra/ater quality,

RESULT'S
The seasonal trend in EC for four of

the nain s t rean sanpLes (1 ,4 ,7 and 10)
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FIGURE 1: Local i ty plan of  Al lan
Road, Yarragil Brook, and Swanp Oak
Cat chnents showing the northern
j arrah forest and rainfall isohyets

cinnanorni Rands) is prese* ii 11% (223
Glgure 

-i) 
of the area, and is largely

confined to the rnaj or drainage J.ines.

METHOD
Weekly strearn sampling started on 8

August 1975 and continued until 30 April
1974. Eleven sites were sanpled: seven
along the rnain stream and one fron each
of the tributaries.
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FIGIJRE 2: Catchtnent and rnicrocatchnent boundaries of Allan Road catchnent
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$ hrrah (codominant heigtt 25- 29n,

fi larraft-marri (codominant heigttt 25-29m)-

fl Jarrah - rnarri- blackbutt (codominrnt
hcight 20-29n)
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FIGURE 4: Maj or fo"est types
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FIGIJRE 5: Incidence of j arrah dieback disease
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is shown in Fi gure 6, and the corresponding
values for the tributa"ies are plotted in
Figure 7. This trend is sitnilar to the
trend for all Western Australian forest
strea.ns; EC values were lowest in winter
(July to August), and highest either
inrnediately before the stream dried up or
during late sunner o? early autunn
(February to April) for streans which
flowed all year round (Hatch, 1976)
(Tab1e  1 ) .

Groud water salinity is not ar
imDortant factor in this catchnent because

o
t 9  7 3

s ' o
t 9 7  3

TABLE I
Maximun and ninim,rm EC

EC Sanple
,r:S. crn-l no.

7 17 Agrir 197 4

10 f  3 August 1973
122 August 1973

all EC values at base fLow were less than
750 r .rS'  cn- l  (500 ng.1-1 TDS) which is
considered as non-saline gaomdwater
(Richards, 1969) ,

Date of
sampling

Max. 735

Min. 179
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FIGURE 6: Seasonal variation in EC for nain strean sanpling points
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FIGURE 7: Seasonal s anp l ing points



To exanine the effects of the different
tributaries, the EC values for sarnpling
points on the nain stTean were plotted
against the distarce fron the nouth of the
strean. Three sets of data were conpared:
the mean values for late winter (August) '
the mean values for late spring (November),
and the base flow value. For the
epheneral streams, base flow values were
calculated as the rnean EC of the last two
sarnples, artd fot the permanent streans the
nean Febauary values were regarded as the
base fl" ow EC (Figure 8).

The EC values foa August were sinilar
throughout the length of the streans.
This is because most of the strean wate"
comes fron surface runoff. In Novenber,
Sanple 10 showed a considerable rise in
EC, but the flow of water from this
nicrocatchnent was not sufficient to
narkedly increase EC in the whole stTean
as there is a sharp drop in EC at Sanple
9 (Table 5). The pronormced peaks at
base flow for Sanples l, 4 and 10 are
also attributed to snall loca1 effects.
The high value at Sample 1 is apparently
caused by water entering the main stream
fron the erosional. surface (Figure 2J
and the nost north*westerly nicrocatchment.
Sinilarly, the peak at Sarple 4 is due to
water frorn Tributary 5 (base fLow EC,

667els.cn-lJ and the high value for
Sanple 10 was already evident in the
Novernber samples.

Statistical analysis of the EC data
for al1 sample points for these three
periods indicates that the differences in
EC between stTeans and sanpling periods
are highly significant (Tab1e 2). The
variations in cation conposition for
sarqrLes 1, 3, 5 and 9 for the thaee periods
are shown in Table 3. A11 four sanples are
very sinilar in cationic conposition:
predorninantly sodiun (74%) and magnesiurn
(20u.1 . These values are sinilar to those
obseryed for a wide range of Western
Australian forest streams where the mean
percentage cationic conposition was Ca, 6;
l r lg,21 ;  K, 1 and Na, 72 (Hatch, 1976),

Chloride was the onl"y aaion determined
and this proved the dominant anion, being
equivalent to 88% of the four cations (Ca,
Mg, K and Na).  Again,  th is is s imi lar to
the nean chloride val"ue of 86% reported by
Hatch (1976) .

The wate" sanples from the Catchnent
were all slightly acid to neutral, with
pH values ranging fron 6.2 to 7,1 . lhere
vrere no seasonal trends observed in the
pH values.
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FIGURE 8: Relationship between EC and sanple point location

6



TABLE 2
Vari ation in EC

Analysis of variaace

SS(lr M5 VR

SanpLe points
Sanpling periods (a)
Error
Total

1 0
2

20
32

276677 .52
94832 .48

5347 45 .52

I 6 3 2 5 . 5 5  3 . 4 4 * *
138338 ,76  29 .18* * *

4741 ,62

(a) August, November, and base flow

TABLE 3
Seasonal variation in cation conoosition

Sanple Month EC
no. ,lrS. cn- I

Aug
Nov
Feb or bf
Means

NaMoC a

283
+ J O

5 7 5

4
4 . 5
5 . 6
^ , |

1  8 . 8

' l  9 .9

7 7
7 5 . 7
7 0 , 2
7 4 . 2. 2

Aug
Nov
Feb or bf
Means

5 . 5  2 0 , 5
4 . 8  1  8 . 8
5 , 2  2 2 , 8
5 , 2  2 0 . 7

301
440
438

)
73

7 3 . 0. t

Aug
Nov
Feb or bf
Means

2  7 1
2  7 3 . 5
2  66 .5
2 . 0  7 0 , 3

285
386
667

5 . 5

6 . 5
5 . 5

z t . J
' rn

4.,  a

Aug
Nov
Feb or bf
Means

1 . 8  7 7 . 5
2 7 9
r . D  t + . J

1 , 8  7 7 . 0

zoat

380
406 4

1 7  )

1 6
20
1 7 . 7

bf = base flow

DISCUSSION AND CONCLUSIONS
The Al1an Road Catchnent drains a

snrall" forested area which appa"ently does
not contain large subsoil reserves of
salt within the drainage area. This
suggestion is supported by the EC values
at base flow whi ch indicated a nean
naxintun of  667 pS.cm-l .  This is in
contrast to the two neighbouring
catchments of Swarnp Oak Brook and
Yarragi I Brook (Figure 1) where sone
nnic ocatchrnents showed base flow EC values

^ 1of  2977 and 1857 !S.cn-r  resDect ive ly .

The wate" frorn Allan Road Catchlent
is a good quality water: TDS (ca1.culated
fron EC data) is less than 500 rng, l - l
(World Health Organisat ion, 1971) .

Jarrah dieback disease (affecting
11% of the area) does not appear to
have had a deleterious effect on the
water quality of the Catchnent.

The data indicate that this detailed
sanpling technique is teede4 to detect
qtngr ,vaFielions that can occur w.lthln
. . r f . h h a n +
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