B - oL . [AWNRREN
‘ . ' NAT 1O am

! .
’ |

. REPORT TO THE WESTERN AUSTRALIAY DEPARTMENT OF
G FISHERIES AND WILDLIZZ=

TYPHA |

AT
LAKE - FORRESTDALE

Doug Watkins
Ve & Shapelle McNee

Feb. 1985 !


lisaw
Sticky Note
Page 48 is missing


RN
THE LIERARY

PEFARTIMENT OF CONSERVR TN
& LAND MANAGEMENT

i WESTEHhJAUSTRAUA
CONTENTS

Page

BACKGROUND . 2
INTRODUCTION 3
Forrestdale Lake 3
Typha 4
HISTORICAL NOTES ON FORRESTDALE LAKE 7
ESTABLISHMENT OF TYPHA ORIENTALIS ON FORRESTDALE LAKE 9
ASPECTS OF THE HYDROLOGY OF FORRESTDALE LAKE 18
Rainfall 18
Ground Water Level 18
Abstraction of Ground Water 22

The Water Levels of Forrestdale Lake 23
CONTROL OF TYPHA STANDS 26
Chemical Control 27
Mechanical Control 27

MANAGEMENT WORK ON TYPHA SEEDLINGS AT FORRESTDALE LAKE 28

RECOMMENDATIONS 33

REFERENCES 35

APPENDICIES
1 Contours of Forrestdale Lake 37
2 Location of M.W.A. Monitoring Bore 38
3 Jandakot Underground Water - Production Wells 39
4 M.W.A. Ground Water Levels — Forrestdale Lake 40
5 M.W.A. Jandakot Ground Water Production 41
6 M.W.A. Water Quality - Forrestdale Lake 46
7 RAOU S.W.W.P. Waterbird Printout 47




No.
10
2.
3.
4,
5.
6.
7.
8l
g,
10.
11,

No.
1.
2,
3.
4,
5.
6.
7.

Vegetation
Vegetation
Vegetation
Vegetation
Vegetation
Vegetation
Vegetation

Annual Rainfall from Armadale Station,1922 to 1984
Ground Water Levels and Annual Rainfall

Changes 1in the hydrology of Forrestdale Lake
Distribution of seedlings on Forrestdale Lake in

Typha seedlings growin

of
of
of
of
of
of
of

FIGURES

Forrestdale
Forrestdale
Forrestdale
Forrestdale
Forrestdale
Forrestdale
Forrestdale

PHOTOGRAPHS

Typha seedlings.
An area of Typha seedlings.,

The motorbike used in the management work.

The drag used for the management work,

View east across the area after management work.
View north along the edge of the control plot.

Lake
Lake
Lake
Lake
Lake
Lake
Lake

1959
1968
1976
1978
1980
1982
1984

Page
10
11
12
13
14
15
16
19
20
21

1984 29

Page
g in moterbike tracks, May 1984, 1

25
25
31
31
32
32




Typha seedlings growing in motorbike tracks, May

Photo 1
1984,



INTRODUCTION

(a) Forrestdale Lake

Forrestdale Lake is situated on the Swan Coastal
Plain 22 km south of Perth and 7 km west of Armadale. To the
north of the Lake 1s Armadale Road and to the west is Nicholson
Road. The townsite of ©Forrestdale 1is situated on the
north-eastern edge of the Lake, and the area is in the local
authority of the Town of Armadale.

The Lake and some of the surrounding area 1is
gazetted as a Nature Reserve and vested in the Department of
Fisheries and Wildlife. The Lake is approximately 200 ha 1in
size and 1s at an elevation of 25 m (A.H.D.). The water level
of the Lake varies from dry to over 2 m. The Lakes water comes
from rainfall and ground water inflow, there being little
surface drainage in to it.

Forrestdale Lake is situated on three geological
formations, Bassendean Sand, Muchea Limestone and Forrestdale
Sandstone (Playford and Low 1972). The Bassendean Sands can be
found along the shoreline and dunes around the Lake. These
sands have been leached of calcium carbonate (Playford et al
1976). The lakebed has been described as '"present day
equivalent" of the Muchea Limestone ( ).
describes the apperance of the Lakes’ surface sediments as "a
dark brownish grey organic rich mud for the first 5-10 cm,
these then grade into a sticky, plastic, greylsh white marl
containing very little organic matter, or into sand". The third
formation Forrestdale Sandstone, is present along the eastern
margin of the Lake. The sandstone is a lithified sand, cemented
by calcium carbonate which has precipitated out of the lakes

water ( ).

Vegetation of the margins of the Lake are of four
maln groups; Melaleuca, Typha, Baumia and small reed species.

Forrestdale Lake 1is a very valuable wetland for
waterbirds. This ©point being emphasized by the South-West
Waterbird Project presently being under taken by the Royal
Australasian Ornithologists Union for the Department. The
December 1984 printout for the project (see Appendix 7) shows
Forrestdale Lake to have the second highest number of
waterbirds to be counted in any month on any wetland in the
Soyth-West, that being 23 000 birds. The Lakes 1mportance iu
further emphasized in that it has the third highest number of
species and fourth highest number of breeding speciles of all
the wetlands surveyed to date during the project (RAOU
unpublished data).




orientalis, and T. elephaz?ina. Two of these species T,

(b) Typha

Typha is a single genus of the family Typhaceae,
having between 10 and 20 species across the world. In Australia
the species have common names such as bulrush, cambungi and
yangets; 1in other parts of the world names are used such as
Cattails, reed mace, cattail-flag, flag tube, water torch and
candlewick.

The principal specles of the genus are; T,
latifolia, T. angustifolia, T. domingensis, T. angustala, T.

domingensis and T. orientalis, are native to Australia and a

third T. latifolia has become naturalised in eastern Australia
(Finlayson et al 1983). T. domingensis occurs through-out
America, the West 1Indies, the Philippines, New Guinea and
Australia. T. orientalis occurs in Japan, China, the
Philippines, New Guinea,New Zealand and Australia. T. latifolia
1s widely distributed across the Artic to temperate regions of
the nothern hemisphere (Morton 1975).

Across the world Typha <causes problems in
waterways, particularlyally in irrigation areas. Considerable
research has been directed at increasing knowledge of the genus
and developing management techniques. Most of this research
effort has been on T. latifolia. In Australia, research 1s
being undertaken on T. orientalis by the Irrigation Branch of
the C.S.I.R.0. in Griffith, N.S.W., This work has been aimed at
more effective control of Typha in dirrigation areas and the
species application to waste water treatment (Cary et al
1982).

Two species of Typha occur in the south-west of
Western Australia, T. domingensis and T. orientalis. T.
domingensis 1is native to the south-west, however there is some

conjecture as to the status of T. orientalis. Several botanists
suggest that this species was introduced around the time of
European settlement in Western Australia (N. Marchant pers
comm). Drummond (1842) wrote that Typha "is abundent in most of
our lakes and rivers", and Moore (1884) wrote that Typha was
"growing along fresh-water streams and the banks of pools".
Several place names such as Yanchep and Lake Yangebup are
derived from the abrigional name for Typha.

T. domingensis 1is mnow known at only a few
locations on the Swan Costal Plain where as T. orientalis now
occurs in most wetlands. T. orientalis appears to be an

aggresive colonizer on wetlands with a muddy substrate,
especially following disturbance such as by agriculture.
Graphic examples of the rate growth of Typha stands are
Herdsmans Lake and Benger Swamp, which were
Melaleuca/Baumia/open-water wetlands before agricultural
usage.,



Typha plants produce a very large number of
seeds., It has been estimated that seed production per
inflorescence for T. orientalis is 336 000 (Prunster 1941), and
estimates of its fertility vary from 67%Z (Prunster 1941) to 95%
(Wilson 1977). Prunster (1941) estimates that a 1 mn squared
area of a mature T. orientalis stand can produce 6 000 000
fertile seeds. The seed 1s very light and pappus and may be
transported many kilometres by wind (Finlayson et al 1983).

There appears to be little reference to the
occurrence of Typha seedlings in the northern hemisphere. Gopal
and Sharma (1983) state that "it is generally believed that
Typha spp. reproduce only vegetatively and the seeds do not
contribute to the multiplication and spread of the species".
The scarcity of observations of seedlings of T. latifolia and
T. angustifolia in the field has been attributed to autotoxic
effects (McNaughton 1968), however this has been refuted by
other workers (Sharma and Gopal 1978). In Australia, Prunster
(1940) reported that he had not observed any T. orientalis
seedlings 1in dense Typha stands and suggested that this could
be due a lack of light. He did observe dense crops of seedlings
in irrigation channels between November and April. Finlayson et
al (1983) report T. orientalis seedlings can be found at any
time of the year in the irrigation areas of N.S.W.

Considerable work has been carried out on the
germination and early growth of Typha, most of it ©being on
species that occur in the U.S.. Light intensity appears to be
the major controlling factor of germination (Gopal and Sharma
1983). As such the turbity and cover from vegetation or dead
leaves may reduce germination. Several authors have indicated
that so0il moisture and the water depth strongly influence the
ability of Typha to establish and maintain itself (Penfound et
al 1945; Bellrose and Brown 1941; Laing 1940; Giltz and Myser
1954). Bedish (1967) found that the seeds of a T. -latlfolla/T
augustifolia hybrid in the greenhouse required flooding for
germination, however there was no difference in the percentage
germination and growth rates between water depths of 2 cm and
15 ecm. T, latifolia has been reported to germinate better under
water than on molst filter paper (Morinaga 1926), and in up to
75 cm  of water (Yeo 1964). Weller (1975) found that T.
latifolia germination rates generally are 1inverse to water
depth, with a maximum germination at 3 cm. He also found that
seedlings 4~6 cm high can tolerate flooding to a depth of 50
cm. The optimum temperature for germination of T. latifolia is
30 €, and at temperatures less than 25 C both the percentage
and rapidity of germination decreases rapidly (Sifton 1959),




Work in Australia on A orientalis, showed that a
dense crop of seedlings resulted from a pot submerged under 8
cm of water, a few seedlings under 30 cm and none under 60 cmn
(Prunster 1941). He also noted that seedlings did not occur in
irrigation channals which had developed rushes (Juncus spp) and

Under favorable conditions Typha can spread quite
rapidly by rhizomal growth. In a greenhouse experiment Yeo
(1964) recorded a T. latifolia seedling growing rhizomes to a
diameter of 3 m in a single season. The seedling produced 34
aerial shoots 45cm to 120 cm tall, 29 aerial :slhoots 10 cm to 45

cm tall, 35 aerial shoots 5 cm to 10 cm tall avd¢ 104 laterial
buds,




HISTORICAL NOTES OF FORRESTDALE LAKE

Background information on Forrestdale Lake,
particularlyularly prior to aerial photography, has been
obtained from papers and news cuttings at History House,
Armadale, and from Daphne Popham’s book, First Stage South,

January 1885 First settlers at Forrestdale Lake.,

Alfred and William Skeet were granted a Special
Occupation Licence for 100 acres adjoining
Forrestdale Lake. They also had licences to cut
and sell timber (Popham 1980).

1911 The drainage system at TForrestdale Lake was
surveyed. Mont A. Taylor was contracted by the
Jandakot Road Board to dig part of the inlet
drain into the Lake. (History of ©Forrestdale,
History House, Armadale)

1914 Severe drought., Rainfall said to be 18" ( 450mm)
below average. (History of Forrestdale, History
House)

1938 - 39 Drought (Popham 1980).
February 1939 Forrestdale Lake "cracked dry". Vehicles able to

drive across the Lake bed (Skeet family
photographs; Popham 1980).

Winter 1940 TForrestdale Lake in flood (Forrestdale History,
History House; Popham 1980).

1958 - 1962 Two dry seasons occurred within this period of
time (Popham 1980).

1958 Sailing Club opened at Forrestdale Lake by the
Armadale Rotary Club,

1959 Sailing season abandoned due to lack of water.

1960 Sailing event held although the water level was

low and weed was a problem.

62 Sailing not possible.

1963 Meeting to be held, to re-open Sailing Clubd
activities, on Friday 26 July 1963 due to good
rains during the 1last year (Popham 1980; The
West Australian, South Suburban Section 24 July
1963 pg.2).

1961

Descriptions of the Lake prior to 1920;

1885 "...the rich swamplands were closely covered with huge
paperbark trees, many thirty feet high, with a diameter
of some three feet, the undergrowth beneath them dense

! with rough scrub and tanglewood creepers" (Pophan
1980).



1902 Alfred Skeet disclosed that "he had seen the dust blow
off its (Forrestdale Lake’s) bed" to Lilian Dumsday who
was "entranced”" by the Lake., She had never seen it dry
(Forrestdale History, History House).

1911 "When the weather was warm, their father would row them
across the calm water to the sandy beaches where they
picnicked and swam." (Forrestdale History, History
House).

The above History of Forrestdale Lake gives some
important background information to changes that have been
occurring on this Lake over the last 80 years.
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ESTABLISHMENT OF TYPHA ORIENTALIS ON FORRESTDALE LAKE

Aerlal photography from the Department of Lands
and Surveys was studied to ascertain when Typha orientalis
became established on Forrestdale Lake. Vegetation maps have
been drawn from these photographs to show the growth of Typha
on the Lake over the last 20 years. The vegetation types mapped
include, Melaleuca which makes the border of the Lake, Baumea
articulata, Typha orientalis and a fourth group of the small
reed species,grasses and therbacious plants, All aerial
photography wused for mapping were black and white with the
exception of the 1984 map where the colour photography of 1983
was used as a base.

The earliest photography viewed was February
1948, No Typha was present on the Lake. Some small stands of
Typha existed in the "South-west Swamp" just west of
Forrestdale Lake. The west inlet drain into TForrestdale Lake
goes through this swamp.

The dates of other aerial photography viewed
which showed no evidence of Typha being present on the Lake
were; July 1948, November 1953, May 1959, March 1961, October
1963 and April 1964. Figure 1 shows the vegetation on
Forrestdale Lake in May 1959.

March 1967, one very small stand of Typha existed at the south
end. No other stands of Typha could be detected.

May 1968, two small stands of Typha had &established at the
south end, one being the same as observed in 1967 only larger.
The aerial photography shows Forrestdale Lake was full with
water, it flooded into the Melaleuca on the west side. Due to
this flooding only the taller reed species, Baumea and Typha
were visible (see Figure 2),

June 1976, saw the next major growth of the Typha stands at the
south end. Baumea and Melaleuca had become established in the
open areas of the south-west corner. Some areas of the exposed
shores were not covered by any vegetation and showed as "white"
shores (see Figure 3).

August 1978, the Typha stand at the south end has continued to
grow, Typha stands have begun to establish themselves at the
north end. "Small reed’ ‘'species have established in large
stands growing towards te centre of the Lake on the east side
and to a lesser extent the north west side. This had not been
observed 1n earlier aerial photography (see Figure 4).

June 1980, Typha has increased its distribution around the Lake
indicating a comparitively high colonizing and growth rate over
the last two years. Typha 1s now well established at the
northern end although it does not appear to be very dense. The
stand at the south end has continued to grow extending along
the south- west shore. Typha stands have also been established
on the west and east shores (see Figure 5).
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VEGETATION OF FORRESTDALE LAKE 1959

: Flgure 1




VEGETATION OF FORRESTDALE LAKE 1968

Tlgure 2




VEGETATION OF FORRESTDALE LAKE 1976

Figure 3




VEGETATION OF FORRESTDALE LAKE 1978

Iripure 4




VEGETATION OF FORRESTDALE LAKE 1980

Figure 5




VEGETATION OF FORRESTDALE LAKE 1982

Figure 6
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August 1982, the vigorous growth of Typha has continued. At the
worthern and southern ends the Typha is growing 1in towards the
sentre of the Lake as well as along the edges. The south-west
wide, unlike the west side, shows smaller isolated stands of
Typha rather than a continuous stand. The Baumea at the south
end has extended 1its stand (see Figure 6).

Fabruary 1984, the stands of Typha have continued to advance.
I'he stands have become deeper, moving in towards the centre of
the Lake, Stands which were isolated in 1982 are now joined to
other stands. The Baumea stand at the south end Thas retracted
(see Figure 7).

In summary; prior to 1964 there was no Typha
present on Forrestdale Lake. During the years 1965 to 1967 the
flrst Typha plants became established . In 1967 the Typha stdnd
was just visible omn aerial photography. The growth of Typha on
the Lake was comparitively slow until the end .of 1978. The
following four years saw a rapid increase {n the rate of growth
of stands and the establishment of new stands by seedlings.
Although the growth of the Typha stands may Thave appeared to
have slowed down during 1983 and 1984 the continued growth is
gsignificant. The growth of Typha during 1979 to 1982 consisted
of a large amount of seedling and rhizomal growth, In contrast,
during 1982 to 1984 the expansion of Typha stands was mainly a
result of rhizomal growth.

The appearance of Typha on the South-west Swamp
along side Forrestdale Lake as early as the 1950‘s indicates
that there has been a source of Typha seed to colonize
Forrestdale Lake for many years before Typha occurred on this
Lake.

During the 1950°s the South~-west Swamp Wwas
grazed on by pigs and cattle which fed on the Typha, often
killing small stands. These grazing animals were later removed
where by the Typha stands could grow anchecked. During one
season approximately eilght years ago (prior to 1977),open areas
of this swamp Dbecame covered in Typha seedlings. These
seedlings survived to cover the whole swamp in Typha. Today the
swamnp is still over grown by Typha (Mr and Mrs F.W. James and
David James, Forrestdale Lake, pers comm). :

During the years before Typha became established
on Forrestdale Lake the reed specles consisted mainly of a fine
reed species growing about one metre high (probably Juncus
species) and a few small patches of Baumea articulata(Mr and
Mrs ' F.W., James and David James pers. COmMM.; Skeet family
photographs, History House). A fine reed species still grows on
Forrestdale Lake but not over extensive areas. Baumea
articulata often grows in a thin belt along the Melaleuca
stands edge but mnot 1in dense enough stands to pick up with
aerial photography. Another species of reed, Scirpus
predominates on the Lakes edge where Typha 1s absent. This
species shows vigorous growth as the Lake dries wup 1In the
summer months.
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ASP:CTS OF THE HYDROLOGY OF FORRESTDALE LAKE

Three aspects of the Lakes hydrology were
exarnined; rainfall, ground water levels, ground water
abvtraction and the Lakes water level.

(a) Rainfall

The rainfall data was supplied by the Bureau of
Meteorology from the Armadale Station, the closest station to
Forrestdale Lake. The mean annual rainfall over the last 80
years has been 877 mm. Figure 8 shows the annual rainfall at
Armadale from 1922 to 1984.

Over the last 10 years the annual rainfall  has
consistantly heen below the mean. The years 1955 to 1962 (a
total of six years) is the only other time period within the 62
years shown with more than 4 years below average rainfall. This
time period corresponds with the founding of the Sailing Club
at TForrestdale Lake and explains why they eventually had to
disband as a result of lack of water in the Lake. A high annual
rainfall occurred in 1963 which shows the Lake in the aerial
photographs to have flooded all the paperbarks along the margin
of the Lake. The only other year in which this was observed on
aerial photography was in 1974. This is mnot suprising as it
correlates with the two highest rainfall years in any of the
years looked at with aerial photography.

Periods of drought, or low water levels at
Forrestdale Lake appear to correspond with three or more years
of below mean annual rainfall. This has been the situation
over the last 10 vyears, 1in the late 1950’s and also in the
1930’s. Four years of below average rainfall occurred wup to
early 1939 when Forrestdale Lake dried out. Following this
drought a very high rainfall occurred in the winter of 1939
which caused some flooding. During other years the rainfall has
fluctuated dramatically. Such fluctuations, particularlyularly
the high ones, could be very important in maintaining a high
water level at Forrestdale Lake. A high water level would
reduce the Lake’s tendency to dry out as a result of
evaporation. Droughts occurred in the district during 1914 and
Prior to 1902 (see History of Forrestdale Section).

In conclusion the drying out of the Lake has been
an intrinsic part of its cycle for the last 100 years although
the frequencey in which it is drying out has greatly increased
In  recent years. This increased frequency of drying out
corresponds to the longest period of below rainfall on record.

(b) Ground Water Levels

The ground water level 1s measured by the

Metropolitan Water Authority at a well mnorth of Forrestdale ‘
Lake (see Appendix 2). All available ground water readings
available from this well are presented in Figure 9. |




Figure 8. ANNUAL RAINFALL FROM ARMADALE STATION 1922 +o 1984
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Variation from Mean Annual Rainfall, Armadale
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Figure 10. CHANGES IN ASPECTS OF THE HYDROLOGY OF FORRESTDALE LAKE
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The first eleven points on the graph show only
the occassional readings taken in the 1950’s and 1960‘s. The
following years show that ground water attained a relatively
high level, given that the points may not be the actual
maximums for the yearl; September 1952 and 1953, October 1955,
September 1963, September and October 1964, and August 1967.
A1l these Thigh water table levels correspond to years with
above mean annual rainfall.

The highest rainfall over the past 10 years was
{n 1974. The ground water shows a steady decline in levels
since 1974 to stabilize at approximately the 1979 level. The
highest level recorded was in September 1963 and the lowest was
in January 1984. The ground Wwater levels are Very closely
related to the rainfall in the region although other factors
such as ground water abstraction, clearing of land and drainage
of wetlands camn effect this correlation (M.W.A. 1984). In
recent years the lower rainfall and ground water levels have
meant that there has been a decrease in the input of water into
Forrestdale Lake.

(e¢) Abstraction of Ground Water

Forrestdale Lake lies on the east silde of the
Jandakot mound and its Public Water Supply Area and Underground
Water Pollutiom Control Area boundary. The Metropolitan Water
Authority commenced production from this mound in october 1979.
The water 1is drawn through 15 wells from the unconfined
aquifer, the location of these wells are shown in Appendix 3s

The total planned production from the unconfined
aquifer is 5,5 x 10 m per annum (M.W. A, 1984). The monthly
abstraction of ground water from the unconfined aquifer by the
MWA is shown in Figure 10.

Abstraction has also occurred from the shallow
artesian aquifer since 1979. "Hydrological studies have shown
that an impermeable layer exists between the unconfined aquifer
and the underlying shallow artesilan aquifer in this area and
that the abstraction from the artesian aquifer does not have
any significant effect on the water table" (M.W.A. 1984).

Abstraction from the unconfined aquifer has
increased by 10% during 1982-83 compared to 1981-82. This
increase was due to jncreased demands in the summer and autumn
of 1983 (M.W.A. 1984). Private pumping contributes considerably
to the total amount of ground water abstracted. Figures from
the M.W.A. report 1984 are given below. The MWA manages the use
of the ground water in this area, each well having to be
l1icensed and the MWA able to review management guidelines for
ground water allocations.
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Shallow Unconfined Aquifer

106m yr
Water Year MWA pumping Estimated Estimated
(Oct. = Sept.) Private Total
Pumping
1979 - 80 3.065 5.300 8,365
1980 - 81 2.384 5.440 8.274
1981 - 82 2.243 5.720 7.963
1982 - 83 2,552 6.700 9,252

The MWA abstracts approximately 33% of the total
ground water abstracted each year. The estimated private
pumping has increased with the allocation of an additional 0.5
x 10 m yr to new licensed wells. There has also been an
increase in pumpage from existing bores (M.W.A. 1984).

The MWA has calculated the change in water table
to be a drop of 0.3 m or less during the period of ©below
average rainfall and this is less than the change predicted in
the MWA’s submission to the EPA prior to the Jandakot mound
scheme conmmencing. "...it is considered that the effect of
pumping has been significantly reduced by the presence of
partially confining clay layers in the area" (M.W.A. 1984).

(d) The Water Level of Forrestdale Lake

Water levels for Forrestdale Lake have been
recorded by the Department of Fisheries and Wildlife since
November 1978. These measurements are graphed with the ground
water levels, rainfall and ground water abstraction 1in Figure
10, The lowest point in Forrestdale Lake is 21.61 m above the
Australian Height Datum (A.H.D.) (see Appendix 1). It 1is at
this point that the Lake has been graphed as dry and the ground
water graphed on the same scale. The relative levels are only
approximate. -

Forrestdale Lake shows a delayed response to rises
in the water table but has a much closer response to any falls
in the water table, The difference in the Lake’s peak water
level and the ground water level peak is difficult to explain
unless the water table at the point of this well 1s slightly
confined from Forrestdale Lake due to such factors as clay
layers. During December 1982 to April 1983 the ground water
level at the well was 0.6 m higher than the bottom of the Lake
at 21.6 m. This would be expected to maintain the Lake’s water
level, but the Lake dried out in May. This also occurred in the
1980-81 season. Evaporation could be the cause of the Lake
drying out especially if the maximum water level 1in the
previous winter was not high.
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Since 1979 the Lake has dried out every year,
This does not appear to have been the case in the early 1900°s,
where the drying out of the Lake was an unusual occurrence. We
estimate that Forrestdale Lake began to dry out each year by
the mid 1970°s. Evidence indicates that the water levels
obtained in the Lake prior to 1979 were often much higher than
those obtalned over the last 5 years, when the lake has only
exceeded one metre in depth during the 1981-82 season.

The aspects of Forrestdale Lakes hydrology
examined, indicate that the Lakes water level is determined by
long term trends in rainfall. Ground water abstraction will be
having an effect on the water level of the Lake, but the
influence of the rainfall is of greater significance.
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Photo 2 Typha seedlings.

Photo 3 An area of Typha seedlings.




26

CONTROL OF TYPHA STANDS

The key to containing any species is to limit its
spread., For Typha this means limiting rhizomal growth from
established, stands and eliminating seedlings. The rate of
spread of T. orientalis from rhizomal growth is up to 2 m a
year (pers. obs.). In contraast, seedlings have the potential to
germinate and grow across the complete bed of a wetland in one
season,

There are two basic ways to control a pest
specles, one 1s to remove individuals as they arise and the
other 1s to alter the environmental conditions so they are
unsulitable for the pest speciles,

The fundamental tool in wetland management 1s the
alteration of water levels. If the minimum water level in a
wetland throughout the year is greater than 50 c¢m, then the
indications are that this will prevent the establishment of
seedlings. To stop rhizomal growth the water nust be
considerably deeper, probably in excess of 150 cm. Increaslng
the depth of water can be achieved by holding more water in the
wetland or by dredging the bottom. The dredging of the Floreat
Waters area of Herdsmans Lake is an example of how it stops the
rhizomal growth of Typha. In most wetlands in the South-West it
would be far too expensive to Increase water levels, even 1f
the water was available and it was considered in the best
interests of the wildlife.

There are ’‘other optilons for altering the
environmental conditions;

(a) Change the wetlands substrate by topping it with a
layer of sand, Thils suggestion it based on our
observation that Typha does not grow on sandy
substrates. It would however be very expensive
and most probably have a large effect on the
wetlands aquatic flora and invertebrate fauna.

(b) Promote the establishment of other plants 1in the
areas of shallow water. This might not have much
effect on rhizomal growth by Typha, but it should
lessen the amount of area sultable for
seedlings,

Grazing by cattle and pigs could be wused to
contain Typha stands but the stocking rate would have to be
high. We consider that this would not be compatable with the
nature conservation values of most wetland Reserves.

The major methods that can be used on established
Typha plants are either chemical or mechanical. One of the
dificulties with management work on established Typha plants 1is
that the plant is at 1its most vulnerable stage while the
wetland is still flooded. i
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Chemical Control

The Western Australian Department of Agriculture
recommend the use of chemical sprays for the control of 1large
stands of Typha. The recommendation 1Is to use a spray called
"Roundup" at the rate of 8 1/ha. Roundup has no residual as it
breaks down on contact with the soil. The active ingredient is
glycophosphate. The time of application should be when the
total mnon-structural carbohydrates are at their lowest level,
and this relates to when the floral head 1s green (Linde et al
1976). In the South-West this is usually in December (pers.
obs.). Roundup costs approximately $20/1 and should be diluted
1:100 for application by hand. As such the cost of the
chemical/ha would be approximately $160.

The Wanneroo Reserve Management Team has had
experience in working in Typha stands at Thompsons Lake Nature
Reserve. Their comments on the practicalities of this type of
work would be valuable if the Department considered following
this course of management.

Mechanical Control

(a) Cutting Typha under the water

This method has been found to be the most simple
and inexpensive procedure in the U.S. (Weller 1975). In the
U.S. the cutting is done during the period when wetlands are
frozen, so the procedure would have to be modified to suit the
South-West conditions. Controlling Typha stands by cutting them
under the water 1s based ot the theory that oxygen diffusion to
the rhizomes will be prevented and this will result in anerobic
respiration which will kill the tissue (Sale and Wetzel 1982).
This method can achieve up to 98% control in the first year
(Wilson 1977).

Cutting by hand 1is considered only applicable to
small areas of Typha (Wilson 1977; Rutherford 1978). Machines
have been developed in Europe and the U.S. (Robson 1974), which
make this method a viable alternative. The machines are similar
to weed-cutting boats. Based on these 1s a reciprocating cutter
bar used on farms for mowing. The <cutter bar 1s lowered to
150-300 mm below the water and driven by a moter on the boat,
The boats are usually propelled by a paddle wheel to avoid
fouling by weed. To our knowledge only one machine of this type
has been used in Australia, by the Tasmanian Department of
Agriculture.

(b) Cultivation
There are several different levels of intensity
of cultivation that can be used and the choise will depend on
local conditions. All are dependent on the wetland drying out
sufficiently to enable a machine to work on 1it. Trials wusing
cultivation to manage Typha are at present being conducted at
Benger Swamp for the Department, No references to this method
could be found in the literature. We would suggest that the
wetland cycle in the South-West with 1ts autumn drying out, 1is
probably different to that in most wetlands with Typha in other

parts of the world.



MANAGEMENT WORK ON TYPHA SEEDLINGS AT FORRESTDALE LAKE

On the February 24 visit to the Lake a large area
of seedlings 2-4 ec¢m high were found at the south end. In an
area of 1 m squared over 100 seedlings were counted. In mid
April the area over which seedlings had germinated was mapped
and found to be approximately 14 ha. It was noted that many of
the seedlings had turned a yellow colour and were presumably
dying. In the area that had 100 seedlings/square metre there
were now only 20 seedlings with green leaves,

At the onset of the project it was invisaged that
the seedlings would be managed by light cultivation of the lake
bed. This was to be done by the Wanneroo Reserve Management
Team using the Departments tractor and cultivator. As the time
passed into autumn it became obvious that a tractor could not
be used on the Lake because the ground was quite "spongy" and
the water table was only 50 cm below the surface. Observations
of the distribution of seedlings indicated that germination was
considerabily higher in wheel tracks (see Photo 1). As such it
was considered desirable not to use any vehicle that left wheel
indentations on the lake bed. This severly limited management
options. The use of a Honda Trike which is light and has ballon
tyres was opted for (see Photo 4).

It had been noted while mapping the seedlings
that plants could be pulled from the ground very easily.
Dragging a shovel along the ground and applying light pressure
was effective at pulling out most seedlings. We decided to wuse
a drag to pull out the seedlings. A heavy drag made of two
lengths of railway iron was tried first. This was too heavy for
the Trike., Next a length of heavy chain was used, but this
missed too many seedlings. As a last resort on that day the
tallgate of the trailer was tried and proved to be quite
successful, The next day a sheet of weldmesh (2 m by 1 M), was
tried and with the addition of a few wieghts, found to be the
most efficlient drag (see Photo 5).

The area of seedlings was worked in an -eastern
and western block with a small non-treated plot between the two
blocks. The "control" plot was approximately 20 m by 40 m (see
Photo 7). The two blocks were worked by driving in circles
around the block towards the center (see Photo 6). It took 9
hours to drag the complete area as the Trike could only work in
second gear.

Some difficulty was experienced because of water.
There was considerable urgency to complete the management work
in early May as heavy rainfall caused the water table on the
Leke to rise approximately 60 cm in two days. By the time the
work was completed there were large pools of water in the Lake.
The rain and surface water .made working conditions very
uncomfortable and caused problems with the Trikes’ eletrical
system. At "high" speeds the drag tended to aqua-plane which
reduced its effectiveness at removing seedlings.
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The mean number of seedlings/square metre in the
control plot was 7.5 with a standard deviation of 7.19
calculated from eight samples. The numder of seedlings still
erect after management was 0,33 with a standard deviation of
0.64 from twenty-three random samples. This 1llistrates the
effectiveness of the management technique.

When the Lake was inspected 1in late May the
seedling area was flooded with 15 cm of water, The seedlings in
the control plot were completely under water and theilr leaves
were turning yellow. Only a few seedlings could be found in the
worked area, and these too were yellow in colour. We believe
all the seedlings were killed by the sudden flooding.




Photo 4 The motorbike used in the management work. Note the
mature Typha stand in the right of the photo.

Photo 5 The drag used for the management work.




Photo 7

View east across the area after the management
work,

View north along the edge of the control plot.
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RECOMMENDATIONS

In making recommendations about the 1long term
management of Typha it must be recognised that the
establishment of the species at Forrestdale Lake has many
desirable aspects for nature conservation at the Reserve. The
major value of the Typha has been to the waterbirds. The Lake
is now able to support larger populations of species which
inhabit reed heds such as, Clamorous Reed Warbler, Purple
Swamphen, Butf-banded Rai1l, Little Bittern, and the three
species of crake. In addition many of the waterfowl species use
the stands for nesting, particularly Hardheads (R.Jaensch pers
comm).

The major conservation values of the Lake are a
result of it Dbeing a shallow, open water wetland with a mud
substrate. A diversity of fringing vegetation is also
important, The continuing advance of Typha across the wetland
will detract from the above conservation values. As such “we
recommend that it 1is desirable that the Typha stands be
contained. The most important aspect of Typha control 1is
preventing the establishment of Typha seedlings.

A substantial case could be put for having Typha
stands In the centre of the Lake for waterbird wusage. These
could be formed by allowing certain areas of seedlings to
become established. Management of seedlings is much easier than
the control of mature stands. We would suggest thdt the
Department should develop viable methods for controlling mature
stands Dbefore any serilous consideration 1is given to allowing
areas of seedlings to establish in the centre of the Lake.

The indication from the death of the seedlings in
the control plot 1is that the plant were not tall enough to
survive flooding in 1984, At other wetlands (ie, Benger Swamp,
Herdsman Lake) the rate of growth of seedlings 1s generally
much greater than that at Forrestdale Lake in 1984. This could
be due to the conditions at the Lake in 1984 or the Lake many
generally be poor for seedling growth., If this 1s the case then
the seedling problems may not be as serious as they potentially
could be. Monitoring of seedling growth over each summer will
be very important.

Recommendation 1. Seedling growth be monitered in February and
March each year at Forrestdale Lake.

Recommendation 2. Appropriate management techniques be
implemented to prevent the establishment of Typha seedlings.

There are two strong cases for managing the Typha
stands in small blocks and separating these from the main
Melaleuca stands. Firstly the increased habitat diversity will
benefit the waterbirds. Gaps in the Typha stands around the
edge of the Lake are used as roosting areas by the waterfowl
and as shallow feeding areas by waders and birds inhabiting the
reed beds. The second case relates to the fire hazard of Typha
stands in autumn. At this time of the year the Typha stands
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have died back and are very inflamable. Typha stands can carry
intense fires, these having little detrimental effects on the
stands as they reshoot in winter. However fires are damaging to
Melaleuca stands (pers obs). Where Typha grows "into Melaleuca

stands there 1s a far greater probability that fires will

penetrate the Melaleuca stands. Fires will be easier to contain
on the Reserve if the Typha stands are managed in small blocks
separated from the main Melaleuca stands. There 1s conslderable
local <concern about the fire hazard caused by the presence of
Typha on Forrestdale Lake Reserve.

Recommendation 3. The fringing Typha stands should be managed
to keep them in small blocks and it would be desirable to have
them separated from the main Melaleuca stands bordering the
Lake.

Our literature research of management work in
containing the fronts of Typha stands has indicated that
cutting stands wunder water 1s the most desireable control
method. This method has not been tried in Western Australia on
a viable scale for wetland management. We recommend that the
Department look into the use of a cutting machiline operated from
a boat,

Recommendation 4, That an evaluation be made of the
application of a cutting machine operated from a boat for the
control of mature Typha stands.

During the course of this project, some local
residents have suggested ,to us that there is a “connection
between. the increase in Typha at the Lake and increase in midge
(Chironomidae) numbers". We have found their arguments lacking
in substance but have no evidence to dispute thelr claims. If a
project is undertaken to study the midges at the Lake then we
would recommend that some attention be given to the
relatlionship between Typha and the midge populations.
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Source:

Forrestdale lake (Lake Jandakot)

W

Not Determined

** Not Deteoted

Sample |Coli- %agcil. p.0.p, | Susp. | Totel M.B.4.8 Nitrogen as N mg/l Na C1 | Phos. ﬁ-"m‘- 7.0.¢] Fe Cr Zn | cd Pb | cu | Hg

Date Pgi‘ms Péro - mg/1 ? :gjids i?/—i-dﬂ ng/1 o or b & mg/1 o aseF s ng/1 e/ me/1: |me/1 n&/3 ug/1 ng/1

¢ 100 ml | 100 m1 g. norg.| Total mg/1 mg/l
&4:4_1-?1 4% 43 #* #* * * * * * * * * * *
8.9.71 23 9 10.0 36 1430 Nil 8.7 * * 5.0 1230 (0.4 0,3 Nil
24.2.72 75 43 4.8 42 2862 Nil 8.5 3.10 0.30 3.40 2104 0.08 * Nil
5.9.72 | 43 23 2.9 82 2182 Nil 8.3 2.80 0.20 3.00 1620 |0.16 | * Nil
J1.2.73 | 240 93 1.0 <1 8830 *% 8.6 7.00 KO.10 7.00 7020 |0.25 | 0.45 oo

9.10.73_ | 400 400 0.8 | 4 830 <0.01 18,0 1535 0,15 1,30 531 0.50 0,80 <0.1
A4.3.74 | O .0 134 g1 2330 K0.01 19,4 3.00 0.60 3.60 1640 10,20 10.35 <0.1
. 3.9,74 9 4  13.3 <1 980 <0.01 |7.9 2.20 1.00 3.20 625 0.22 |0.30 <0.1
25.2.75 | 22 | 4  |4.6 |52 1740 0.1 8.9 3,65 0.10 3.75 1110 |0.48 |0.70 < 0.1
~1.10.75 0 0 T8 .. T4 1330 KO0.1 8.8 6.25 0.35 6.60 1095 [0.30 |0.20 0.12
25.2.76 | 95 | © 15.4 188 | 2692 KO.1 B.6 2.30 0.10 2.40 1815 (1.2 0.40 111 | 0.24 |€0.02 | 0,02 [<0.01 | 0.07[<0.01 {<.00¢
_12,310.76) 240 1 7 | | 6142  |2170 |€£0.1 8.4 4.35 0,05 14.35 1560 10.15 |0.40 85 | 0,16 [£0,02)0,05 |€0,01 | 0,041<0,02 K, 00C
9.2.77 43 4 5.8 194 5670 |<0.1 [9.4 13.6 0.45 |14.05 [4230 10.40 [0.50 230 | 0.08 |<0.02 |0.05 | 0.01 | 0.10| 0.02 K.00C
I EY T G an w0 0.1 9.9 %35 0.25 | 3.60 2260 {0.05 [p.7D * 0.76 [<0.02| 0.03 0.07T ko.on | 0.07 k.00
I ; __4“ __u § _':ul _"_-_u_._ 14920 ('n 1 Y.3 1.55 0.10 1,65 760 0.30 | 0.20 | * 0.%0 10,03 [0.02 {0.0% |£0.04 | 0.01 0,0
/ " 1 _~__I'l:_?'j___j i Y] < 0.1 4.2 8.35 0.10 8.85 56165 Q.50 0.05 % 0.26_Ka.qz 0.02 KO0.01 1£0.04 0.02 Ko, o
i I (NG, N 4 22 2770 £ 0.1 9.1 3.50 0.20 3.70 1660 0.10 0.20 * Ko.02  [£0.02 J€o.01 Kb.or  Ko.0a Kool I

et B0 L GALL LOINT 4 DRy &

UERLE o L “0 ] _._/_1 - ] 4 o _I 150 .l 9.3 .25 0.15 2.40 520 0.15 0.1 * Q.12 Q.02 0.0 (3.0 feoaY.] [aE ) 0y
2eg.sl | IHANMILE Pulny [ bRy
__B.10.81 a 0. <5 B 1200 0.1 9.1 2.0 0.05 2.05 410 0.10 0.1 # il <0.02 |<0.01 |<0.01 [<0.04 |c0.01 |<0.00
- | Fagean | ) I cl SALMON-
= _Piteal® - : mg /L. ELLAE

17.3.82 SAMPLE POINT DLRY

23,982 0 0 £5 <5 | 1400 l=o0,1 9.9 2.2 0.1 2.1 480 0.10 * " 0.04 |<0.02 | <001} <0.01] 20.04 <0.01| .00
23.3.43 SAMPLE POING DRY | i
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