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SUMMARY

In summer 1991-2, surveys were conducted at 27 permanent lakes and swamps on Crown
Land near the south coast of Western Australia to determine waterbird usage (species present,
species breeding, numbers of individuals present and habitats used), as part of a CALM
wetland inventory funded by the Australian National Parks and Wildlife Service.

Common survey techniques were used, including wading through flooded vegetation to
improve chances of finding the more secretive species that live therein, notably bitterns and
rails. Old nests were included in the data recorded. Several other sources were searched for
additional data on waterbird usage (since 1970) of the wetlands surveyed.

Forty species were recorded in summer 1991-2, 14 of them breeding. Considering all
available data, 62 species have been recorded at the 27 wetlands over the past 20 years, 19 of
them breeding. One species that had not previously been recorded in the 27 wetlands and six
species not previously known to breed there were recorded in summer 1991-2. Two of the
newly recorded species are secretive,

In summer 1991-2 the Pacific Black Duck was both the most widespread and abundant
species. The Purple Swamphen was the most widespread breeding species.

One declared rare species, the Australasian Bittern, was recorded in summer 1991-2. Five
were seen at Owingup Swamp, which is probably the most important wetland for the species
on the south coast. In earlier surveys up to three were found at Boat Harbour Lake 1, Saide
and Powell Lakes. Breeding has not been recorded in the wetlands surveyed.

Finding Little Bittern nests at Jasper and Saide Lakes during the summer 1991-2 surveys
confirmed that this species breeds on the south coast.

In summer 1991-2 Owingup Swamp supported the highest numbers of species (32) and
individuals (1 180), and the equal highest number of species found breeding (6), which was
also shared by Jasper and Saide Lakes.

Combining all data (1970-present) and comparing rankings based on numbers of species,
breeding species and individuals to indicate refative importance, the top five wetlands for
waterbirds were Powell, Owingup, Saide, Jasper and Maringup Lakes.

The results of this study suggest that the combination of habitats which would optimise
waterbird usage of a south coast wetland is extensive open water, some bare land and
extensive tall sedges or low shrub thickets inundated at base by water 50-100 cm deep.

The most serious threat to waterbirds in the study area is possible frequent burning of shrub
thickets and cedar forest.

Recommendations of the study include: 1) that Saide Lake be given greater conservation
security; 2) that fire control regimes be established for wetland vegetation; and 3) that the
breeding ecology of the Australasian Bittern be studied at Owingup Swamp and that its
population in the whole of south-western Australia be monitored through annual surveys.



1. INTRODUCTION

1.1 Background

In 1991-2, the Australian National Parks and Wildlife Service provided $36 000 under the
States Co-operative Assistance Program, to enable the Department of Conservation and Land
Management (CALM) to conduct wetland inventory work on the south coast of Western
Australia. This work was to include surveys of flora (by Mr C. Robinson) and invertebrate
fauna and water chemistry (by Dr D. Edward) (additional to those done in 1990-1), and other
fauna (waterbirds, frogs and fishes). Surveys of the waterbirds were done by the author under
contract to CALM and are the subject of this report.

The inventory work was needed because CALM lacked comprehensive baseline biological data
that would enable the conservation significance of the subject wetlands to be determined and
against which potential impacts on the wetlands and their biota could be assessed. Potential
impacts included possible future demands on water resources, proposed exploration and
possible mining for mineral sands and increasing recreational use of the wetlands.

CALM already had comprehensive data on waterbird usage of some wetlands of south-western
Australia (Kalbarri to Cape Arid), such as those in the Lake Muir district, from previous
research (e.g. Jaensch et al. 1988, Jaensch and Vervest 1988a), but that research included few
of the south coast wetlands especially those between Walpole and Cape Naturaliste.

This report addresses the deficiency: it includes the results of surveys conducted by the author
during the summer of 1991-2, raw and summary data for each wetland, and discussion on the
relationships between waterbird usage and habitat, the relative importance of each wetland for
waterbirds and management issues.

1.2 Study Area

The study area was the south coast of Western Australia from Cape Naturaliste to Albany,
within 20 km of the coast (Fig. 1). This is the coastal portion of the Warren Botanical Sub-
district.

1.3 Wetlands to be Surveyed

A sample of wetlands to be surveyed was selected from the 35 permanent lakes and swamps
identified from 1:50 000 CALM topo-cadastral maps as occurring on Crown Land (most of it
vested in CALM) in the study area. Eight of the 35 were omitted because they were not
readily accessible and limited time was available.

The sample of 27 was almost identical to the 27 surveyed earlier for flora (Robinson in prep.):
one wetland (Crystal Lake) in Robinson's sample was omitted and one (Warren River Oxbow)
that was not surveyed by Robinson was included. Maximum commonality of wetlands
surveyed for flora and waterbirds was desirable to facilitate examination of relationships
between waterbird usage and habitat (vegetation).

Several wetlands (e.g. Lake Jasper) that CALM already considered important for waterbird
conservation and possibly under threat were included.

The wetlands to be surveyed provided a comprehensive representation of the types of
permanent lakes and swamps occurring in the study area, varying greatly in area (< 1.0 ha to
> 300 ha), maximum depth (< 1.0 m to > 10.0 m), and extent of vegetation subject to
inundation (fringing to throughout the wetland). Most were fresh (total soluble salts < 1.0
parts per thousand), but a few were brackish (t.s.s. <3.0 p.p.t.); many were acidic but a few
were alkaline and pH ranged from 4.3 to 8.8 (Robinson in prep.).



The distribution of these wetlands within the study area is shown in Figure 1: four are between
Capes Naturaliste and Leeuwin, 14 are between Cape Leeuwin and Point Nuyts and nine are
between Point Nuyts and Albany.

1.4 Obiectives

Objectives of the waterbird surveys were:

1. to conduct at Ieast one comprehensive survey of each wetland, recording
waterbird species present, number of individuals present, species currently
breeding or having bred recently, number of nests, wetland vegetation
communities used by each species and wetland salinity and (where possible)
depth;

2. to search intensively for the more secretive species (e.g. bitterns, rails) that live
in dense wetland vegetation; and

3. to present the results in unpublished report format, with detailed datasheets for
each wetland and appropriate discussion.
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2. METHODS
2.1 Summer 1991-2 Surveys

The waterbird surveys were conducted on a total of 20 days within the 40 day period from 3
December 1991 to 11 January 1992.

2.1.1 Habitats and Coverage

Habitat types selected for use in describing waterbird usage of the wetlands surveyed were the
wetland vegetation communities identified by Robinson (in prep.), as follows:

* Tall Sedges (usually dominated by Baumea articulata) - code: TS.

* Cedar Dense Low Forest (dominated by Agonis juniperina) - code: CF.

* Agonis floribunda Heath (Thicket) over Tall Sedges - code: AF,

* Agonis linearifolia Thicket - code: AL.

* Astartea Thicket - code: AT.

* Low Sedges (often dominated by Baumea vaginalis or Leptocarpus spp.) - code: LS.
* Paperbark Low Forest - code: PF.

* Callistachys Thicket - code CT.

* Beaufortia Heath - code: BH.

* Kunzea Thicket - code: XT.

In addition to the above, I identified two non-vegetated habitats:

* Open Water - code: OW.
* Bare Land (e.g. beach, sandspit, mudflat) - code: BL.
(These are included with the wetland vegetation communities in the tables of this report).

In the surveys, 100 per cent coverage of Open Water was attempted, using several shoreline
viewing points and a boat, Larger areas were divided into survey sections and the results
summed. Bare Land was covered concurrently with Open Water.

Inundated fringing vegetation was surveyed by selecting a number of sample areas. Sometimes
Tall Sedges could be probed by boat. Extensive stands (particularly thickets) were surveyed by
wading through where depth of water (up to ca. 70 cm) and firmness of lake-bed permitted,
looking for birds that had been flushed and listening for birds calling.

At several sites, two waterbird surveys were conducted (2-3 weeks apart) because the first
survey had been inadequate (coverage not comparable with coverage at other similar sites) due
to time constraints or because there were nests to be re-visited to check breeding success, or
prospects of finding nests that (due to bird behaviour) were suspected but not found in the first
survey. Where surveys at one site extended over two or three consecutive days, they were
considered as one survey and allowances were made in calculating waterbird numbers to
minimise the risk of duplication.

As a guide for possible future surveys, information about coverage (e.g. total observation
time, percentage of wetland area surveyed, whether or not a boat was used) was recorded on
the original survey datasheets together with notes on access. Copies of Robinson's maps of
wetland vegetation communities were attached and annotated with waterlines at the time of
survey and survey routes.

Maximum lake depth was read from CALM gauges where these were present (Lakes Davies,
Jasper and Powell). Water samples were collected from all sites and salinity (total soluble
salts) of samples was measured by conductivity (TPS LC80 kit).

Summary datasheets for each site, with survey maps and photographs, are included in
Appendix II. Original datasheets are held by CALM at the Woodvale Research Centre,
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2.1.2 Waterbird Data

The bird species regarded in these surveys as waterbirds were as defined by Jaensch ef al.
(1988). They include the wetland dependent raptors and warblers and are listed in taxonomic
order, with English and scientific names and datasheet codes, in Appendix 1.

Methods used for finding, identifying and counting waterbirds also follow those of Jaensch et
al. (1988).

Essentially, the best possible count of birds present, or calling but not seen, was obtained. An
estimate was also made of the total population of each species by extrapolating for total area of
suitable habitat.

Surveys were also conducted at night at as many of the wetlands as possible, to increase
chances of finding secretive species such as bitterns by hearing their calls. Where the
inundated vegetation was judged to be sufficiently extensive, tall and dense for use by the
Little Bittern, vocal imitations of its ~ Advertising Call' (Jaensch 1988; Marchant and Higgins
1990) were given in the hope that any birds present would call back.

To improve chances of finding secretive crakes and rails, plans were made to trap them at
several wetlands; relevant CALM permits were obtained. The method was to use fence-lines
of steel flywire (ca. 25 cm high) that would direct crakes into steel-mesh box traps (door
triggered by foot plate), in thickets and/or tall sedges where water was a few centimetres deep,
i.e. a similar method to 'drift-line’ trapping for small mammals on dry land.

Whenever a bird or nest was detected, the wetland vegetation community and estimated or
measured depth of water at the point of detection was recorded.

Data on breeding activity were obtained opportunistically while searching for waterbird
species and from intensive searches of wetland vegetation judged likely to be suitable for
nests, based on experience. Typical nest sites of some of the secretive waterbird species are
depicted in Figure 2.

Current breeding activity was defined using the same terms as Jaensch er gl. (1988):

* e = eggs in the nest.
* yn = young in or beside the nest.
* DR = downy runners or ducklings sighted.

(In the tables of this report the term "brood" refers to "DR").

Earlier breeding activity, completed in a previous month or year, was recorded on the basis of
those empty nests found which could be confidently identified to species. It was entered
separately from current activity on the datasheets.

Given that only one or two surveys were possible at each wetland and all were in summer
(which is past the main breeding season for many species: Halse and Jaensch 1989), use of the
data was maximised by combining current and earlier breeding data in the presentation and
analysis of results, That is, if a species had bred at the wetland earlier (i.e. an old nest was
identified to species) but was not breeding in summer 1991-2, it was nevertheless included in
the tally of species found breeding. Furthermore, if an old nest of a certain species was found
but that species was not seen or heard, the species was nevertheless included in the total
number of species recorded during the survey.

Other species thought to be present in dense wetland vegetation at the time of survey (e.g.
because wetland conditions were suitable) were listed on the original datasheets (but not
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included in results), for follow-up in possible future surveys. Nest sites were marked on the
wetland map and photographs were taken of nests and nest sites (see Appendix II).

2.2 Data from Other Sources

In order to make the best possible assessment of the relative importance of each wetland for
use by waterbirds, including comparison with other wetlands in south-western Australia, data
from previous surveys were sought. Potential sources searched were:

a)

b)

d)

data stored on CALM computer from surveys by the Royal Australasian
Ornithologists Union (RAOU) of 603 wetlands in south-western Australia in the
period July 1981 to June 1988 (results from 207 of these wetlands for 1981-5
are published in Jaensch ef al. 1988);

Robinson (in prep.), who gives anecdotal observations of waterbirds seen
during flora surveys from January to September 1991,

files held at the CALM Wildlife Research Centre, which contain some data
from a variety of surveys conducted since 1970; and

original data listings, mostly on CALM computer, from the RAOU-CALM
counts of swans, ducks and coots in south-western Australia in March 1986-91
and November 1988-91 (Jaensch and Vervest 1988b, 1988c; Halse et al. 1990,
in press).



3. RESULTS

3.1  Summer 1991-2 Surveys

3.1.1 Species, Numbers and Breeding

Summary data from the summer 1991-2 surveys are given in Table 1 (arranged by wetland)
and Table 2 (arranged by species).

Considering all wetlands, the number of species recorded was 40 from a possible 120 known
to occur in south-western Australia, and the number of species found breeding was 14 from a
possible 63 known to breed in south-western Australia (Jaensch ez al, 1988 and recent RAOU
data).

The highest number of species recorded at any one wetland was 32 at Owingup Swamp. No
species was recorded at Quinninup Brook Pools or East Broke Inlet Lake.

The highest number of species found breeding at any one wetland was six at each of Jasper
Lake, Owingup Swamp and Saide Lake. No species was found breeding at each of ten
wetlands.

The most widespread species, recorded at 19 wetlands, was the Pacific Black Duck, followed
by the Spotless Crake (16) and Musk Duck and Little Grassbird (13). Ten species were each
recorded at only one wetland.

No Spotless Crakes or other species were realized from trapping efforts, which were done
only at Wilson and Yeagarup Lakes since few convenient and suitable trapping sites were
found.

The most widespread breeding species, found breeding at seven wetlands, was the Purple
Swamphen, followed by the Spotless Crake (6) and Clamorous Reed-Warbler and Little
Grassbird (5).

One species that is declared under the Wildlife Conservation Act (1950, amended 1990) as
“likely to become extinct, or is rare', the Australasian Bittern, was recorded in the surveys but
only at Owingup Swamp (minimum of five birds) and no nests were found despite intensive
searching.

One colonially breeding species, the Great Cormorant, was found breeding in the surveys but
only at Gardner River Lake.

The surveys yielded a total of 87 nests, including old nests from earlier breeding activity, and
six broods of young that were not associated with nests (Table 3). Nests of the Clamorous
Reed-Warbler (24) and Purple Swamphen (15) were the most numerous. The 11 active nests
were divided as follows: Australasian Grebe (1), Spotless Crake (2), Black-fronted Plover (1),
Clamorous Reed-Warbler (5) and Little Grassbird (2). Australasian Grebes, Black Swans,
Blue-billed Ducks and Purple Swamphens had broods.

Species recorded in the greatest variety of wetland vegetation communities were the Pacific
Black Duck, Spotless Crake and Marsh Harrier, each occurring in six communities (though
the harrier was only flying over three of those: Table 4). Species using the greatest variety of
wetland vegetation communities for nest sites were the Spotless Crake (4 communities) and
Clamorous Reed-Warbler and Little Grassbird (3).

Species that were recorded in highest numbers at any one wetland were the Australian
‘Shelduck and Pacific Black Duck, each with 300 at Owingup Swamp on 21 December 1991,
followed by Eurasian Coot (260) and Australasian Shoveler (110), both at Powell Lake on 11
January 1992.



Table 1. Number of surveys conducted, seasons covered, waterbird species recorded and breeding species recorded and highest number of individuals recorded at each of the
wetlands surveyed in summer 1991-92 and similar data from earlier surveys (‘other sources').

WL Wetland (W/L) Number of Number of Number of Number of Highest No.
Code Name Surveys Seasons {d) Waterbird Breeding of
Conducted Covered Species Species Individuals (e}
) ©
(a) 8 ] a s o a $ o a s o a s 0 a
1 Quinninup Brook i 0 1 1 - 1 0 - 0 0 - 0 0 - 0
2 Moses Rock 1 0 1 1 - 1 1 - 1 1 - 1 2 - 2
3 Devil's 1 2 3 1 2 3 | 72 2 7 | 22 0 2 47 2 47
4 Davies 1 3 4 1 2 3 | sl 3 6 | 3l 0 3 13 3 13
5 Quitjup 1 16 17 1 3 3 10 il 16 22 0 2 47 102 102
6 Jasper 1 22 23 1 4 4 | 19t 14 22 6 0 6 340 354 354
7 Wilson 1 7 8 1 2 3 8 0 g | 1! 0 1 15 0 15
8 Smith 1 7 8 1 2 3 5 ] 5 1 0 1 14 0 14
9 Yeagarup 1 8 9 1 2 3 | sl 0 3 | 22 0 2 3 0 3
10 Naenup 1 0 i 1 - 1 6 - 6 3 - 1 i6 - 16
11 un-named nr. 9 i 0 1 1 - 1 5 - 5 0 - 0 13 - 13
i2 Doggerup 1 1 2 1 1 2 2 1 3 0 0 0 2 1 2
13 Samuel 1 7 8 ] 2 3 3 2 s | 1t 0 1 8 2 8
14 Florence 1 6 7 1 2 3 2 1 2 0 0 0 3 5 5
15 Gardner River 1 1 2 1 1 2 ] 7 1 7 | 2% 1 2 16 11 16
16 Maringup i 17 18 1 4 4 i2 i5 20 21 1 2 92 1419 1419
17 East Broke Inlet 1 0 1 1 - 1 0 - 0 0 - 0 0 - 0
19 Owingup 2 15 17 1 4 4 | 3 33 39 6! 2 6 1180 1457 1457
20 Boat Harbour 1 2 27 29 1 4 4 14 32 34 0 0 0 133 403 403
21 Boat Harbour 2 1 1 2 1 1 2 3 1 4 1 1 2 13 2 13
22 Boat Harbour 3 1 i 2 | i 2 6 1 7 0 i i 10 2 10
23 Reserve 12046 2 1 3 i 1 2 6! 5 10 1! 0 1 16 70 70
24 Williams 1 1 2 1 H 2 1 1 1 0 0 0 1 2 2
25 Saide 2 23 25 1 4 4 18 32 34 62 2 7 256 1132 1132
26 William 1 0 1 1 - 1 1 - i 0 - 0 4 - 4
27 Powell 1 68 69 1 4 4 25 54 55 4* 12 13 766 4417 4417
Ad Warren Oxbow | 0 1 1 - 1 3 - 3 0 - 4] 8 - 8
{a) Source of data: "s" = summer 1991-2 surveys; "o = other sources; "a" = all surveys.
(b) Superscript in SPECIES (s) column indicates number of species not recorded but old nests found in summer 1991-2 surveys (included in the main figure).
(<) Superscript in BREEDING SPECIES (s) column indicates number of species not found breeding but old nests found in summer 1991-92 surveys (included in the main
figure).
(d) "Seasons" are spring, summer, autumn and winter.

(e) "Highest number of individuals" is the highest number of waterbirds recorded at that wetland in any one survey.



Table 2. Highest nomber of individuals of each waterbird species recorded in summer 1991-92 surveys at each of the 27 wetlands and wetlands in which breeding was recorded (a).

page 1 of 2

Wetlands (b) © @ @
Species Species 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 23 25 26 27 A4 No No High
Name Code Wl Br Indv
Great Crested Grebe GCGb 3 2 2 0 3
Hoary-headed Grebe HhGh 2 1* 15 50 27 5 1 50
Australasian Grebe AuGb 2* 6* 2 2 6
Australian Pelican APel 1 5 2 3 0 5
Great Cormorant GreC 4 6 5 6* 4 1 1 1 2 9 I 5
Little Bluck Cormorant LiBC 1 75 100 2 3 1 2 8 0 100
Little Pied Cormorant LeC 11 1 & 8 1 2 2 3 1 0 i1
Darter Dart 4* 2 2 1 4
‘White-faced Heron WiHn i 6 i 1 4 24 3 5 7 9 0 24
Great Egret GrE 3 1 0 3
Rufous Night Heron RNHn 3 i 2 0 3
Linle Bittern LitB 1 i* 1* 3 2 1
Australasian Bittern AusB 5 1 4 5
Sacred Ibis Sac] 80 1 2 [ 80
Yelow-bilied Spoonbilt YbS1 7 4 3 3 o 7
Black Swan Swan 2 1 1 7 27 80 4 T1* 3 9 2 80
Australian Shelduck Shel 70 300 5 215 4 0 300
Pacific Black Duck PaBD 33 3 10 123 i 2 4 b4 1 2 i3 50 300 8 14 123 60 4 19 4] 300
Grey Teal GyTl 2 2 1] 2
Australasian Shoveler Shov 2 110 3 4] 110
Pink-zared Duck PeaD 13 1 4] 18
Hardhead Hard 1 1 0 1
Maned Duck ManD 8 1 1 5 1 6 2 7 0 3
Blue-billed Duck Bbily 1 14* 6 3 1 14
Musk Duck MusD 8* 2* 1 1 1 1¢ 20 5 i 2 13 6 13 3 20
Marsh Harrier MaHa 2 2 1 2 1 1 1 4 3 4 4 12 ¢ 4
Osprey Ospy 1 1 o
Spotless Crake S5pCk 1* 1* 7* 5* 2 2 1* 4 I 3 9% 13 i 17 16 6 19
Purple Swamphen PuSn 1* 2% 2* 2% 3* 1 6* i 1* 1 12 7 ]
Eurasian Coot Coot 3 I 200 60 260* 5 2 260
Black-fronted Plover BfoP 4= 1 2 1 4




Table 2 (cont'd)

page 2 of 2

Wetlands (b) © @
Species Species | 1 2 3 4 5 6 7 3 9 10 ¥} 12 13 M 15 16 17 19 20 2 2 23 24 35 26 21 A4| Ne Ne High
Name Code W Br Indv
Black-winged Stilt BwSt 1 1 0 1
Wood Sandpiper WooS 3 1 0 3
Greenshank Gank 2 6 1 3 0 6
Red-necked Stint Ren$ 1 0 1
Silver Gull SiGl 3 15 1 3 0 15
Whiskered Teemn WhiT 5 1 0 6
Caspian Tern CasT 1 1 0 1
Clamorous Reed-Warbler  CReW 4 9* 1 3 1* 6 1 4% 5% 7* 10 5 9
Little Grassbird 1iGd 4 5 1 1* 1 2 2 2% 6 3 1* 2+ 13 s 2t
Notes:
(8 An asterisk indicates species was found breeding (includes old nests - see text under METHODS).

(b
{c)
(d)
(e)

1.
2.

Wetland codes are given in Table 1.

No W1 = pumber of wetlands in which species was recorded.

No Br = number of wetlands in which species was found breeding.
High Indv = highest number of individuals recorded in any wetland.

If an old nest was found but no birds of that species were recorded in any survey, the entry in this table is given as one (1) bird.

Unidentified nests are not included in breeding data in this table although two were included in totals in Table 1: unidentified crake nest at site 13 and unidentified cormorant nest at site

16.
An unidentified grebe was seen at site 20.



Table 3 Number of nests {a) recorded in each wetland vegetation community (b) and
number of broods observed in the summer 1991-92 surveys.

Species Wetland Vegetation Community Number
Total of
TS LS AF AL AT CF BL | Nests Broods {c)
Hoary-headed Grebe 1t 1 0
Rustralasian Grebe 1 1 2 1
Great Cormorant 1616+ 16 o
Darter 21 2 0
: . 1 1
Little Bittern 1 1 2 0]
Black Swan 33 3 2
Blue-billed Duck 0 1
Musk Duck 22 22 4 0
Spotless Crake 32 1 1t 33 gl 9 0
Purple Swamphen 1010 55 15 2
Eurasian Coot 22 2 0
Black~fronted Plover 1 1 0
Clamorcus Reed~Warbler 1712 6S l1 24 0
Little Grassbird at 22 6 0
Totals 43 3 13 5 1 21 1 87 6
(a) Numbers in superscript refer to cold nests, e.g. 32 indicates 3 nests found, two
of them old.
{b}) See Section 2.1.1 for meaning of wetland vegetation communities.
) Number of broods of young away from the nest, i.e. DR category (Jaensch et al.
1988).
Notesg:
* this nest probably was that in which the brood recorded at the same wetland was
raised.

+ this was the total from three small colonies at the one wetland.



Table 4. Occurrence of waterbirds in the various wetland vegetation
communities, summer 1991-2.

Total
number of
Species WvCs
Code Wetland vegetation community (WVC) used

TS LS AF AL AT CF BL oW

GCGb
HhGb *

AuGhb * *

APel *
GreC
LiBC
LPicC
Dart
WfHn * (*)
GrtE *
RNHn (*) (*}

LitB *

AusB * *

Sacl *
YbS1l
Swan *

Shel *

PaBD * * * *
GyT1
Shov *
PeaD
Hard
Manb *
BbiD
MusD *

MaHa * * (*) (*)
Ospy
Spck * * * * *
PusSn * * * * *
Coot * * *
BfcP * (*)
BwSt *
WooS *

Gank *

Rens *

SiGl *
WhiT (*)
CasT *

CReW * * * *

1ica % * * * *

& % % & * *

¥ ¥ N ¥ ¥

* X

* F ¥ % ¥
L

*
%
L -

¥ ¥ % *
——
e HEPRREEPNUCOAAREGGWRERR R WNAWNNNNIDN U R NWNRN W R

Totals 16 S 7 4 4 15 18 24

Notes:

1. Where a nest was found but no birds recorded (in that habitaéjor
wetland), the habitat®in which the nest was found was entered in
this table.(® Wvc)

2. Three species (GreC, LiBC, Dart) were also recorded roosting in
jarrah woodland fringing a wetland.

3. (*) indicates the species was only recorded flying over that
habitat.



The most abundant species was the Pacific Black Duck, with a minimum population of 749
individuals in the 27 wetlands surveyed, followed by Australian Shelduck (590) and Eurasian
Coot (524). (The population was calculated by summing the number recorded at each wetland
(Table 2), assuming no movement of birds between wetlands or that movements cancelled
each other during the 40 day study period.)

The highest number of individuals (total including all species) counted at any one wetland was
1 180 birds at Owingup Swamp on 21 December 1991,

3.1.2 Rankings and Relative Importance of Wetlands

The wetlands were ranked according to number of species recorded, number of species found
breeding and highest number of individuals counted (Table 5). In each case, Owingup Swamp
ranked first or equal first and was joined by Lakes Powell, Jasper and Saide in the top four.
The rankings by species and by individuals were more similar to each other than to rankings
by breeding species.

Using a simple scoring system that combined the three rankings of Table 5, the wetlands were
placed in order of relative importance (Table 6). On this basis, the most important wetland
was Owingup Swamp, followed by Lakes Jasper, Powell, Saide and Maringup.

3.2 Data from Other Sources

Summary data from other sources for 20 of the 27 wetlands, are given in Table 1 and Table 7
(original material is in Appendix III). They were derived from 234 surveys, including 68 at
Powell Lake and more than 20 at each of Lakes Jasper, Boat Harbour 1 and Saide.

The Whiskered Tern was the only species recorded in the 27 wetlands for the first time during
the summer 1991-2 surveys. Added to the 61 species recorded in previous surveys, the total
from all surveys thus now stands at 62. Most of the 22 species that were recorded earlier but
not in summer 1991-2 were rails (5 species) and shorebirds (12).

The total number of species found breeding in the 27 wetlands after all surveys now stands at
19. In summer 1991-2, five species were found breeding in the 27 wetlands for the first time:
Hoary-headed Grebe, Australasian Grebe, Little Bittern, Spotless Crake and Black-fronted
Plover. Five species were found breeding in previous surveys but not in summer 1991-2:
Australian Shelduck, Pacific Black Duck, Australasian Shoveler, Marsh Harrier and Black-
winged Stilt.

Considering data from all surveys, the highest number of species recorded at any one wetland
was 35 at Powell Lake. One species, the Rufous Night Heron, was first recorded at Powell
Lake in summer 1991-2. Species recorded at one or more of the other 26 wetlands but not at
Powell included the Darter and Long-toed Stint.

Powell Lake also supported by far the highest number of breeding species (13). These 13
included four not recorded breeding at any of the other 26 wetlands in any survey:
Australasian Shoveler, Pacific Black Duck, Marsh Harrier and Black-winged Stilt.

Inclusion of data from other sources did not significantly alter the lists of most widespread
occurring and most widespread breeding species (cf. Section 3.1.2.), However, the species
recorded in highest numbers changed to Grey Teal (1 800, March 1988) followed by Red-
necked Avocet (1 560, January 1986), both at Powell Lake. The most abundant species
changed to Eurasian Coot, with a minimum population of 3 217 birds in the 27 wetlands.

There were additional records of the " declared rare’ species Australasian Bittern in earlier
surveys:



Table 5. Rankings of wetlands by number of species recorded, number of species found breeding and highest number of individuals recorded in any summer 1991-2
survey.

a) RANKING BY NUMBER OF SPECIES RECORDED b} RANKING BY NUMBER OF SPECIES FOUND ¢) RANKING BY HIGHEST NUMBER OF
BREEDING INDIVIDUALS BREEDING RECORDED IN ANY SURVEY
No. of
Species Highest
No. of Found No. of
Rank Wetland Species Rank Wetland Breeding Rank Wetland Individuals
1 Owingup 32 = Jasper 6 1 Owingup 1180
2 Powell 25 = Owingup 6 2 Powell 766
3 Jasper i9 = Saide 6 3 Jasper 340
4 Saide 18 4 Powell 4 4 Saide 256
5 Boat Harbour 1 14 5 Davies 3 5 Boat Harbour 1 133
6 Maringup 12 = Devil's 2 6 Maringup 92
7 Quitjup 10 = Quitjup 2 =7 Devil's 47
8 Wilson 8 = Yeagarup 2 =7 Quitjup 47
=9 Devil's 7 = Gardnper River 2 =9 Naenup 16
=9 Gardner River 7 = Maringup 2 =9 Gardner River i6
=11 Naenup & =11 Moses Rock i =9 Reserve 12046 16
=11 Boat Harbour 3 6 =il Wilson ! 12 Wilson 5
=11 Reserve 12046 6 =11 Smith 1 13 Smith i4
=14 Davies 5 =11 Naenup 1 =14 Davies 13
=14 Smith 5 =11 Samuel 1 =14 Un-named (Site 11) 13
=14 Un-named (Site 11) 5 =11 Boat Harbour 2 1 =14 Boat Harbour 2 13
=17 Yeagarup 3 =11 Reserve 12046 1 17 Boat Harbour 3 10
=17 Samuel 3 =18 Quinninup Brook 0 =18 Samuel 8
=17 Boat Harbour 2 3 =13 Un-named (Site 11) 0 =18 Warren Oxbow 8
=17 Warren Oxbow 3 =18 Doggerup 0 20 William 4
=21 Doggerup 2 =18 Florence 0 =21 Yeagarup 3
=21 Florence 2 =18 East Broke Inlet 0 =21 Florence 3
=23 Moses Rock H =18 Boat Harbour 1 0 =23 Moses Rock 2
=23 Williams 1 =18 Boat Harbour 3 0 =23 Doggerup 2
=23 William 1 =18 Williams 0 25 Williams 1
=26 Quinnirp Brook 0 =18 William 0 =26 Quinninup Brook 0
=26 East Broke Inlet 0 =1§ Warren Oxbow 0 =26 East Broke Iniet 0

Note: Wetlands in bold face are those featured in Table 6, i.e. the 12 most important wetlands based on combination of the three rankings above.



Table 6. Relative importance of wetlands based on ranks from summer 1991-2 data.

Order of Wetland Scores from : Total
Relative rank by rank by rank by Score
Importance species breeding individuals
1 Owingup 27 27 27 g1
2 Jasper 25 27 25 77
3 Powell 26 24 26 76
4 Saide 24 27 24 75
5 Maringup 22 22 22 66
6 Quitjup 21 22 21 64
7 Devil's 19 22 21 62
8 Gardner River 19 22 19 60
9 Boat Harbour 1 23 10 23 56
=10 Wilson 20 17 16 53
=10 Naenup 17 17 19 53
=10 Reserve 12046 17 17 19 53

Scores are derived from the rankings in Table 5. Scores were calculated as follows:

rank (gives) score

1 27

2 26

I3 : 2|5
26 2
27 1

Note that wetlands with equal rank were given the same score, e.g. wetlands ranking equal 6 for breeding
species each scored 22 points.



Table 7. Highest number of individuals of each waterbird species recorded in any survey at each of the 27 wetlands and wetlands in which breeding was recorded (a).

page 1 of 3
© @ (@
Wetland (b) 2 3 4 5 6 15 16 19 20 23 25 27 A4 No No High
Numbes of surveys 1 3 4 17 23 2 18 17 29 3 25 69 1 Wl Br  Indv
Species
Great Crested Grebe GCGhb 3 2 2 3 0 3
Hoary-headed Grebe HhGb 2 1* 20 55 3 111 140 7 1 140
Australasian Grebe AuGhb 2* 6* 7 11 119 5 2 119
Anstralian Pelican APel 1 g 7 8 5 4] 8
Great Cormorunt GreC 4 1+ 1 1 1 3 2 10 1 11
Pied Cormorant PieC 1 0 4
Little Black Cormorant LiBC 25 200 160 1 3 18 97 9 0 200
Little Pied Cormorant LPic 1 20 6 8 3 2 41 8 11 4] 41
Darter Dart 3 4% 3 3 1 4
White-faced Heron WiHn 1 4] 8 4 1 24 30 50 28% 11 0 50
Great Egret GnE 5 2 14 3 4 4] 14
Cattle Egret Catf 1 1 0 1
Rufous Night Heron RNHn 3 3 I 3 0 3
Lintle Bittern LB 1 1* 1* 1 4 2
Australasian Bittern AusB 5 3 3 4 g 5
Sacred Ibis Sack 80 6 9 b 4 0 30
Straw-necked Ibis SnkE 3 9 42 12 4 0 42
Yellow-billed Spoonbill YbS1 24 4 3 18 4 0 24
Black Swan Swan 2 3 1 7 88> 162 23 200+ 323% i1 4 323
Australian shelduck Shel 100 70 10 492 21 120* T19* 7 2 719
Pacific Black Duck PaBD 33 3 13 123 1 200 300 100 14 400 1411* 4 19 1 1411
Grey Teal GyTl 8 1 800 27 40 7 198 1800 8 0 1800
Chestaut Teal ChT1 32 1 0 32
Australasian Shoveler Shov 10 50 20 500* 4 3 500
Pink-eared Duck PeaD 155 1 0 155
Hardhead Hard 1 250 3 0 250
Maned Duck Manl> 8 1 1 2 2 30 2 8 0 30
Blue-billed Duck BhiD 6 14* 140* 4 2 140
Musk Duck, MusD 2 32* 28 20% 15 2 18 46* 15 4 46
‘White-bellied Sea-Eagle  WbHSE 1 2 0 1
Marsh Harrier MaHa 2 2 3 4 2 3 4* 12 1 4
Osprey Ospy 1 2 2 0 2
Buff-banded Raii BbaR 2 0 2




Table 7 (cont'd}

page 2 of 3
© @ (@
Wetlend (b} 3 5 [ g 10 133 12 15 16 17 19 20 21 22 23 24 25 26 27 Ad No No High
Number of surveys 3 17 23 8 1 i 2 2 18 1 17 29 2 2 3 2 25 1 69 1 wi Br Indv
Species
Bailtor's Cruke BaCk 1 1 ¢ 1
Awustralinn Crake AuCk 1 1 0 1
Spotless Cruke SpCk 1* 1* 7* 5= 2z 1* 4 1 3 2 19* 13 1 5 25 16 6 25
Black-tailed Native-hen BiNh 2 1 1] 2
Dusky Moorhen Duba 5 1 0 6
Purple Swamphen PuSn 1* 2% 2* 2* 3% 1 2 6* 11 2% 1 i* 12 14 15 8 14
Eurasier: Coot Caoot 3 1 2 1320 1206 30 30 150% 481* b 2 1520
Pied Oystercatcher PiOy 2 1 G 2
Red-kneed Dotterel RkDo 7 1 ¢ 7
Red-capped Plover ResP 40 159 2 ¢ 15%
Blnck-fronted Plover BfoP 20% 4 2 85 4 1 85
Black-winged Stilt BwSt 2 12 130 I11* 4 1 130
Banded Stlt BaSt 180 212 2 0 212
Red-necked Avocet RnAv 150 1560 2 0 15690
Wood Sanpiper WooS 3 1 1 3 0 3
Grey-tailed Tattler GtaT 2 1 0 2
Gresnshank Gank 2 & 6 150 26 5 0 150
Marsh Sandpiper Mar$ 1 0
Sharp-tailed Sardpiepr Shis 7 1 0
Pectoral Sandpiper PecS 2 1 0
Red-necked Stint ReaS 200 460 3 0 460
Long-toed Stint Lt 7 1 0 7
Carlew Sandpiper Cur§ 80 52 2 i) 80
Broad-billed Sandpiper Bbis 1 1 0 1
Silver Gull SiGL 3 25 2 2 1 500 6 4 500
‘Whiskered Tern WhiT [ 1 4] [
Caspian Tern CasT 1 1 2 3 0 2
Clamorous Reed-Warbler CReW 4 9* 3 I* 6 1 {* 5% 12% 10 4 12
Little Grassbird LiGd 14 5% 7 i 1 2 21* 6 3 1* 13* 13 5 21




Table 7 (cont'd}

page 3 of 3
Notes:
{a) An asterisk indicates species was found breeding {includes old nests - see text under METHODS).
{(b) Wetland codes are given in Table 1.
{¢) No W1 = number of wetlands in which species was recorded.
{d) No Br = number of wetlands in which species was found breeding.
{e} High Indv = highest number of individuals recorded in any wetland.
1.  If an old nest was found but no birds of that species were recorded in any survey, the entry in this table 1s given as one (1) bird.
2. Unidentified nests are not included in breeding data in this table although two were included in totals in Table 1: unidentified crake nest at site 13 and unidentified cormorant nest at site
16.
3.  Anunidentified grebe was seen at site 20.



at Owingup Swamp - 2-3 in October and November 1987 and January 1988;
at Boat Harbour Lake 1 - three in November 1984 and one in October 1987;
at Saide Lake - one in August 1984; and

at Powell Lake - three in September 1982; two in May 1983; 1-2 in January, March,
September and November 1984; and 1-2 in March and May 1985.

However there were no breeding records of this species.

Eleven Great Cormorants were attending nests with eggs at Gardner River Lake in July 1991.
No other waterbird breeding colonies have been found in the 27 wetlands,

The highest number of individual waterbirds recorded in any survey was 4 417 at Powell Lake
in January 1986, followed by 1 457 at Owingup Swamp in March 1991.

Rankings derived in the same way as those of Table 5 were produced using all available data
(Table 8). The result was similar. To put this in regional context, extra columns in Table 8
show the rank that each wetland would have had if it had been one of the (603) wetlands
surveyed by the RAOU in 1981-8 (see Section 2.2 (a)). Wetlands ranked in the top ten per
cent (of the 603) by species, breeding or individuals were Powell, Owingup, Boat Harbour 1
and Saide Lakes.

3.3 Relative Importance of Wetlands based on All Data

Table 9 presents the ten most important wetlands, based on scored rankings from all data. The
top five wetlands are the same in Table 6 and Table 9 (Powell, Owingup, Saide, Jasper and
Maringup Lakes) but in Table 9 Powell replaces Owingup as the most important wetland for
waterbirds.

3.4 Factors that may Influence Waterbird Usage

The following observations on the effects of different habitat parameters on waterbird usage
are derived from the summer 1991-2 surveys. Time prevents statistical analyses being
conducted. However, impressions gained from fieldwork and from collation of data for the
tables are presented.

3.4.1 Wetland Vegetation

Each of the five most important wetlands for waterbirds (Table 6) had extensive areas of both
inundated vegetation and Open Water. Some of the lowest-ranked wetlands (Table 5), such as
Lake Williams and Quininnup Brook Pools, had very little inundated vegetation.

Tall Sedges was the most extensive wetland vegetation community at four of the top five sites,
with B. articulata the dominant sedge species at Owingup Swamp and Maringup Lake and
Typha orientalis dominant at Powell and Saide Lakes. Tall Sedges also was present in
substantial extent at the fifth site (Jasper Lake, B. articulata dominant).

Nests of 12 of the 14 species found breeding were in inundated vegetation; nests of the other
two species were either not found (Blue-billed Duck: young seen) or found on bare land
(Black-fronted Plover: Table 3).

Ignoring the Great Cormorant colonies in Cedar Forest at Gardner River Lake, Tall Sedges
and Agonis floribunda Thickets were the most important wetland vegetation communities for
waterbird nest sites (Table 3),



Table 8. Rankings of wetlands by number of species recorded, number of species found breeding and highest number of individuals recorded in any survey
(all data sources) and comparisons with RAOU data for 603 other wetlands.

a) RANKING BY NUMBER OF SPECIES b) RANKING BY NUMBER OF ¢) RANKING BY HIGHEST NUMBER OF
RECORDED SPECIES FOUND BREEDING INDIVIDUALS RECORDED IN ANY SURVEY
No. of
No. of Breeding No. of
Ranks Wetland Species Ranks ‘Wetland Species Ranks Wetland Individuals
(a) (b) -
R1 R2 Rl R2 R1 R2
i 9  Powell 55 1 =10 Powell 1 1 43 Powell 4417
2 =28 Owingup 39 2 =48 Saide 2 104 Owingup 1457
=3 =46  Boat Harbour 1 34 =3 =69  Jasper 3 108 Maringup 1419
=3 =46 Saide 34 =3 =69 Owingup 4 124 Saide 1132
5 =150 Jasper 22 5 =138 Davies 5 207 Beat Harbour 1 403
6 =168 Maringup 20 =6 =168 Devil's 6 =221 Jasper 354
7 =223  Quitjup 16 =6 =168 Quitjup 7 343 Quitjup 102
8 =300 Reserve 12046 =6 =168 Yeagarup 8 =366 Reserve 12046 70
9 =337 Wilson =6 =168 Gardner River 9 =390 Devil's 47
=10 =359 Devil's =6 =168 Maringup =10 =456 Naenup 16
=10 =359 Gardner River =§ =168 Boat Harbour 2 =10 =456 Gardner River 16
=10 =359 Boat Harbour 3 =12 =217 Moses Rock 12 =459 Wilson 15
=13 =390 Davies =12 =217 Wilson 13 =460 Smith 14
=13 =390 Naenup =12 =217 Smith =14 =464 Davies 13

=15 =422 Smith
=15 =422 Un-named (Site 11)
=15 =422 Samuel
18 =438 Boat Harbour 2
=19 =460 Yeagarup
=19 =460 Doggerup
=19 =460 Warren Oxbow
22 =487 Florence
=23 =502 Moses Rock
=23 =502 Williams
=23 =502 William
=26 =524 Quunninup Brook
=26 =524 East Broke Inlet

=12 =217 Naemup

=12 =217 Samuel

=12 =217 Boat Harbour 3
=12 =217 Reserve 12046
=19 =280 Quinninup Brook
=19 =290 Un-named (Site 11)
=19 =290 Doggerup

=19 =290 Florence

=19 =290 East Broke Inlet
=19 =290 Boat Harbour 1
=19 =290 Williams

=19 =290 William

=19 =290 Warren Oxbow

=14 =464 Un-named (Site 11} 13
=14 =464 Boat Harbour 2 13
17 =474 Boat Harbour 3 10
=18 =480 Samuel

=18 =480 Warren Oxbow
20 =492 Florence

21 =498 William

22 =502 Yeagarup

=23 =506 Moses Rock
=23 =506 Doggerup

=23 =506 Williams

=26 =524 Quinninup Brook
=26 =524 East Broke Inlet
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(a) R1 = rank in the 27 wetlands, considering all data.
{b) R2 = rank if the wetland had been one of the (603) wetlands surveyed by the RAOU, 1981-8.
Note:  Wetlands in bold face are those featured in Table 9, i.e. the 10 most important wetlands based on combination of the three rankings above.



Table 9. Relative importance of wetlands based on ranks from all data.

Order of Wetland Scores from: Total
Relative rank by rank by rank by Score
Importance species breeding individuals
1 Powell 27 27 27 81
2 Owingup 26 25 26 77
3 Saide 25 26 24 75
4 Jasper 23 25 22 70
5 Maringup 22 22 25 69
6 Quitjup 21 22 21 64
7 Devil's 18 22 19 59
8 Gardner River 18 22 18 58
9 Boat Harbour 1 25 9 23 57
10 Reserve 12046 20 16 20 56

Scores are derived from rankings (R1) of Table 8. Scores were calculated as follows:

rank (gives) score

1 27

2 26

| 7
26 2
27 1

Note that wetlands with equal rank were given the same score, e.g. wetlands ranking equal 6 for breeding
species each scored 22 points.



In Tall Sedges, 24 nests were found in pure stands of 7. orientalis compared with 12 in pure
B. articulata and seven in B, articulata mixed with B. vaginalis.

In terms of waterbird occurrence in the various habitats, Open Water (24 species), Bare Land
(18) and Tall Sedges (16) were the most important wetland vegetation communities (Table 4).
No species was recorded in Paperbark Low Forest (very small areas), or Kunzea Thicket,
Callistachys Thicket or Beaufortia Heath (generally dry).

3.4.2 Water Depth

Insufficient data were gathered on maximum wetland depth for observations to be made
concerning the influence of that parameter.

At most wetlands where fringing vegetation was inundated, water depth in that vegetation was
less than 100 cm. Water in thickets of shrubs such as 4. floribunda typically was 10-50 cm
deep and in Tall Sedges such as B. articulata, typically 50-100 cm deep. (See Section 3.4.1
for significance of inundated vegetation.)

Considering the 11 active nests (Table 3), the eight that were in Tall Sedges were over water
3-100 cm deep. Active nests of the Clamorous Reed-Warbler were over water 30-50 cm deep,
while those of the Spotless Crake were over water less than 20 cm deep (see datasheets in
Appendix II).

3.4.3 Salinity

The least fresh wetlands (t.s.s. above 0.5 p.p.t.) were Lake Davies, Boat Harbour Lake 2,
Owingup Swamp, Boat Harbour Lake 1, Warren Oxbow Lake and Powell Lake. Three of
these were among the five most important wetlands (Table 6). However, the other two

wetlands in the top five (Jasper and Maringup Lakes) were much fresher, around 0.2 p.p.t.

3.4.4 Nutrients

Measurements of nutrients were taken by Edward (preliminary report to CALM) earlier in
1991. Powell Lake had much higher nutrient levels than the other 26 wetlands and was one of
the most important wetlands for waterbirds (Table 6). However, some near-pristine wetlands
such as Maringup and Quitjup Lakes, which had comparatively low nutrient levels, also were
important wetlands for waterbirds (Table 6).

3.4.5 Wetland Area

The six most important wetlands (Table 6) were the six largest in area, some of them covering
a few hundred hectares. However, several of the top 12 which were only a few hectares in
area (e.g. Devil's Pool, Reserve 12046 Lake) were more important than larger wetlands such
as Boat Harbour Lake 2.
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4, DISCUSSION

4,1 Limitations

4.1.1 Design of Surveys

The sample of wetlands surveyed was not perfectly representative because the least accessible
sites were omitted amd these were all small in area. Due to their small size these sites were
unlikely to have been of great importance to waterbirds, particularly in terms of number of
individual waterbirds occurring (see Section 3.4.5).

Surveys in early summer are not optimal for recording waterbird breeding, most of which
occurs in spring in south-western Australia (Halse and Jaensch 1989). Furthermore, secretive
species such as bitterns are more likely to be calling before and during breeding, so that
records of these birds would be fewer in summer. However, it was possible to determine the
relative importance of the 27 wetlands for waterbird breeding because old nests (from earlier
activity) were included in the data collected in summer 1991-2 (see Section 2.1.2).

4.1.2 Fieldwork

Limited time (usually one day per wetland) and the difficulty of wading through the dense
vegetation that dominated many of the wetlands surveyed, provided limited opportunities for
finding secretive waterbird species. Movement through Cedar Forest was impeded by
numerous fallen logs. Often the Tall Sedges could not be penetrated by boat and water was too
deep to wade in. However, representative samples of all wetland vegetation communities were
covered and a good indication of the secretive species present in the 27 wetlands was obtained.

The failure of trapping to produce (secretive) crakes may have been due either to inappropriate
siting or choice of trap or both. In the past, greatest success in this technique has been
achieved using large triangular box traps (ca. 1.0 m wide, with funnel entrances), which were
too cumbersome for use in the present study since boat access to trapping sites was required
and there were no assisting personnel in most surveys.

Coverage of the non-vegetated habitats Open Water and Bare Land was generally close to 100
per cent and thus better than coverage of vegetated habitats. This bias was, however,
consistent at all wetlands and 1is inherent in all waterbird surveys. Therefore it does not restrict
comparison of data from different wetlands or projects.

Night surveys were not possible at some sites due to time constraints. However, they were
undertaken at those wetlands that were thought most likely to support bitterns, because suitable
habitat (such as tall thickets beside open water) existed.

A bias in breeding data occurred because of greater familiarity with the typical nest sites of
some species than with others, such as Australasian Bittern. However, searching for nests was
done intensively in a sample area of each wetland vegetation community so the likelihood of
finding nests of any locally breeding waterbird was relatively high.

4.1.3 Discussion on Results

Inclusion of old nests in the breeding records was not done in projects from which other data
(Section 3.2) were sought. However, additional surveys at the once-surveyed 27 wetlands
probably would have eventually revealed active nests of the species for which only old nests
were found in summer 1991-2, so inclusion of old nests was reasonable and optimised use of
the data and effort. Tightly constructed nests in sheltered situations, such as reed-warbler nests
within thickets, probably would remain mostly intact several years after last use. Loosely
constructed nests in exposed situations, such as swamphen nests in sedges close to open water,
probably would deteriorate beyond recognition within 12 months,
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Inclusion of data from surveys of swans, ducks and coots only (see Section 3.2) introduces a
bias towards these 13 species of waterfowl. Nonetheless this inclusion is useful because
waterfowl generally are the most abundant species and their presence or absence therefore has
great bearing on whether or not a wetland is important for waterbirds in terms of numbers of
individuals recorded.

Considerations of wetland importance based on numbers of species, breeding species and
individuals alone do not take into account other values and functions that a wetland may have,
including support of other fauna and flora and value as a representative example of a wetland
type. These other values and functions are not the subject of the present study.

Importance for waterbirds may also take into account whether or not the wetland supports rare
species. This was not included in the rankings in the present study but as it happened, the only
declared rare species recorded in summer 1991-2 was at the top wetland (Table 6).

It may be argued that, in regard to Table 6 and Table 9, assigning a (lowest) score to wetlands
where nil species were recorded or found breeding may be invalid. Assignment of zero scores
instead would cause Boat Harbour Lake 1 to be omitted from the top ten sites. However it is
likely that each wetland with inundated vegetation has at least one breeding species (e.g.
Spotless Crake), which would be discovered in future surveys, so it would in fact be realistic
to follow the chosen method.

The assumption of no nett waterbird movement made in calculating minimum populations of
species in the study area (see Section 3.1.1) is considered reasonable given the short period of
surveys and that there were no significant changes in wetland conditions during that period.

4.2 Secretive Species

4.2.1 Australasian Bittern

Considering the highest numbers of Australasian Bitterns recorded at various wetlands in
south-western Australia in the past decade (Table 10), the discovery of a minimum of five
adults at Owingup Swamp on 9 January 1992 was significant in the regional context. Equal or
higher numbers have been recorded at only three other wetlands: Kulunilup Swamps (5 birds),
Lake Pleasant View (5) and Benger Swamp (8).

Little is known about the breeding requirements of this species, but the large area (150-

200 ha) of Tall Sedges inundated annually at Owingup probably would permit up to four pairs
to breed there in most years (based on probable territories of 40-50 ha in similar habitat in the
region: Marchant and Higgins 1990, p. 1059). Given the occurrence (in previous surveys) of
up to three birds at both Owingup and nearby Boat Harbour Lake 1 in spring, these two
Quarram Nature Reserve wetlands probably provide a core refuge and breeding area for the
Australasian Bittern within the study area.

No Australasian Bitterns have been found west of Owingup on the south coast (Table 7), but
birds dispersing after breeding may be discovered there in future surveys. In addition,
systematic surveys in spring may reveal calling birds at several of the western wetlands that
have never been searched for bitterns in spring and which have extensive Tall or Low Sedges,
notably Quitjup Lake (far north-western swamps), Jasper Lake (south-western swamp), the un-
named lake near Yeagarup Lake, and Maringup Lake (eastern part).

To the east, the species has been recorded at Powell Lake in spring, summer and autumn. It
therefore may breed there, provided the Tall Sedges are sufficiently extensive. The single
(winter) record for Saide Lake may have been of a non-breeding visitor since there have been
no records there in spring surveys.

Three bitterns seen in the far south of Owingup Swamp in late December 1991 and early
January 1992 were flushed several times from shallow water (5-20 cm deep) with medium-
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Table 10. Highest numbers of Australasian Bitterns recorded at wetlands in south-western Australia,
1981-92, in RAOU or CALM surveys.

Wetland Highest number
recorded

(a) Swan Coastal Plain

Crackers Swamp
Jandabup Lake
Thomsons Lake
Mealup Lake
McLarty Lake
Benger Swamp
Vasse Estuary

— G st DD

(b) Southern Forest

Wilgarup Swamp
Kulunilup Swamps
Bokarup West Swamp
Yarnup Swamp
Cobertup Swamp
Neeranup Swamp
Byenup Lagoon
Tordit-Gurrup Lagoon
Muir wetland No 7

— = B e DD PO U e

(¢) South Coast

Owingup Swamp
Boat Harbour Lakes
Saide Lake

Powell Lake
Seppings Lake
Yackamia Swamp

B3 ke L0 = L2 LA

(d) Manypeaks District

Gardner Lake

Moates Lake

Angove Lake

Cheyne Beach Road Swamp
Lake Pleasant View

North Sister West Swamp
North Sister East Swamp
Mettler Lake

B = e L B = = e

(e) Esperance (East) District

Shark Lake

Merivale (Charsley) Swamps
North Le Grande Swamp
Heath's Swamp

Ewert's Lake

Cape Arid Swamps

e e e i Ly

Total 69



sparse cover of Low Sedges (Baumea juncea, B. arthrophylla), adjacent to extensive Tall
Sedges interspersed with some B. vaginalis. This site was teeming with small (ca. 2 cm)
unidentified tadpoles and small (ca. 3 cm) koonacs Cherax sp., which presumably were easy
prey for the bitterns in that situation. Similar conditions existed elsewhere around the swamp,
including on the NE side where two other bitterns were flushed from Tall Sedges and
additional birds therefore may have been present.

Comprehensive information on the biology and distribution of the Australasian Bittern in
south-western Australia is needed in order to assess conservation security in the study area.
Two projects are proposed under RECOMMENDATIONS.

4.2.2 Lewin's Rail and Black Bittern

Two of the three other waterbirds that are " declared rare', Lewin's Rail Rallus pectoralis and
Black Bittern Dupetor flavicollis , have been recorded in the study area in the past, though
precise locations are not given in the literature (cf. Blakers er al. 1984). Neither was recorded
in the summer 1991-2 surveys.

There have not been any confirmed sightings of the Lewin's Rail in Western Australia since
1932 (Storr 1991, p. 48). Unfortunately there are no published descriptions of its habitat; lack
of this knowledge is a hindrance to attempts to find the species. It is suggested that, of the 27
wetlands surveyed in summer 1991-2, the un-named lake near Yeagarup Lake and Boat
Harbour Lake 1 may be suitable targets for concerted searches because they support similar
wetland vegetation communities to those in which Lewin's Rail occurs (pers. obs.) in eastern
Australia.

Black Bitterns occur in south-western Australia at river pools and timbered swamps. The
species has declined markedly in numbers and distribution since European settlement, partly
due to salinisation (Blakers ef al. 1984). Warren Oxbow, which is a relatively undisturbed
river pool with fringing trees, is the wetland (of the 27 surveyed) most likely to support this
species; timbered channels associated with Devil's Pool, Owingup Swamp (Kent River) and
Gardner River Lake also may be suitable, It is not known if the Black Bittern occurs in Cedar
‘Forest; if it does, it may be more widespread, e.g. at Maringup Lake.

4.2.3 Little Bittern

Summer 1991-2 records of single Little Bitterns at Quitjup and Saide Lakes and an earlier
record from Powell Lake (Tables 2 and 7), together with records of one in September 1984
and three in December 1984 at Gingilup Swamps (RAOU data; Jaensch ef al. 1988), are the
only known non-breeding records of this species in the study area. The summer 1991-2
records of recently completed breeding at Saide Lake and breeding within the last 12-24
months at Jasper Lake are the first records of breeding by Little Bitterns in the study area. The
nearest known breeding localities outside the study area are the Lake Muir and Manypeaks
districts, 90 km NW and 70 km ENE of Saide Lake respectively (Jaensch er al, 1988).

The wetland vegetation community in which Little Bitterns occurred at the adjacent Gingilup,
Quitjup and Jasper wetlands was Agonis floribunda Thicket. In each case the thicket at the
place of observation was 3-4 m in height, in water 30-50 cm deep, infused with medium to
dense growth of B. vaginalis, adjacent to areas of Tall or Low Sedges and within a few metres
of Open Water. In the western parts of Lakes Jasper and Quitjup and near the small permanent
lakes in Gingilup Swamp, this wetland vegetation community is extensive, $o concerted
searches (especially in spring, when birds are likely to be calling frequently) may reveal more
birds and nests. The principal conservation threat to continued occurrence and breeding in this
community would be frequent and extensive burning of the thickets, since the bitterns seem to
favour the most mature stands.

The wetland vegetation community in which Little Bitterns nested at Lake Saide was Tall
Sedges (pure 7. orientalis) and at Powell Lake the bitterns also were recorded in Tall Sedges
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(Typha and/or B, articulata). During summer 1991-2, most of that vegetation seemed
unsuitable for breeding by Little Bitterns, being either choked out by couch grass, too short
(e.g. collapsed), or too sparse. (The nest at Saide Lake was in the tallest and densest patch of

Typha.)

A desiccated shrimp Palaemonetes australis was found in the Little Bittern nest at Saide Lake
on 10 January 1992; it may have been an intended or regurgitated food item of an adult or
nestling bittern. Marchant and Higgins (1990) list shrimp as a food item of adult Little
Bitterns. The shrimp P. australis occurred at Saide Lake and was widespread in the 27
wetlands of the study area in 1991 (D. Edward pers. comm.).

Little Bitterns apparently migrate (Blakers ef al. 1984) and therefore may occur occasionally at
any wetland that has an appreciable area of flooded dense vegetation. As for breeding, several
other of the 27 wetlands have suitable vegetation in which the species may breed, notably
Quitjup, Wilson and Gardner River Lakes (nest sites in thickets), Owingup Swamp and Boat
Harbour Lake 2 (nest sites in tall sedge).

Interestingly, both Little Bitterns recorded in summer 1991-2 responded to vocal imitations by
calling, whereas no calls were heard otherwise, The use of imitations therefore is worthwhile.

4.2.4 Spotless Crake

The only other secretive (bittern or small rail) species recorded in the summer 1991-2 surveys
was the Spotless Crake. It proved to be both widespread in occurrence and breeding, using a
wide variety of wetland vegetation communities including five for nest sites (9 nests found).
Therefore at present its conservation seems reasonably secure. Highest numbers recorded were
19 at Owingup Swamp and 17 at Powell Lake; the highest number of nests found was three in
Agonis linearifolia shrubs at Yeagarup Lake.

4.2.5 Other Secretive Species

Though not recorded in summer 1991-2, Buff-banded Rails, Australian Crakes and Baillon's
Crakes have been recorded at Powell Lake in the past (Table 7) and may occur at some of the
other 27 wetlands surveyed. The Rail occurs in a wide range of habitats in south-western
Australia (Storr 1991). The two crakes are more restricted in range of habitat in this region
and could be expected at fewer wetlands.

Both the Rail and the Baillon's Crake rarely call; this may explain the scarcity of records,
(Spotless Crakes call more readily.)

Observers would have best chances of seeing these three species if watching the muddy edges
of drying beds of Tall Sedge, which may be prevalent in autumn at wetlands such as Owingup
Swamp and Saide Lake.

4.3 Other Remarks on Species

4,3.1 Other Species Not Recorded

The 58 waterbird species of south-western Australia which have never been recorded from the
27 wetlands {cf. Table 7) include many vagrants and some species that are rare, uncommon or
localised in south-western Australia.

Of the 58, the Pacific Heron Ardea pacifica, a widespread and easily sighted species, may be
considered the most likely to occur in the 27 wetlands. There were records of Pacific Herons
throughout the study area during the Atlas of Australian Birds (1977-81: Blakers ef al. 1984);
however, these may have been from winter-wet open marshes, a wetland type favoured by this
species but not included in the 27 wetlands.
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The other " declared rare" waterbird species not recorded, the Freckled Duck Stictonetta
naevosa, has been recorded occasionally in or near the study area (Blakers ef al. 1984), but
generally does not occur there (RAOU and CALM data). It may, however, appear in the 27
wetlands if extreme drought forced it to abandon its (few) non-breeding refuges north and east
of the study area. It would probably seek undisturbed loafing sites in the middle of one of the
larger lakes or at the edge of Cedar Forest and Open Water,

4.3.2 Widespread, Abundant and Breeding Species

Widespread occurrence and high numbers of the Pacific Black Duck in the 27 wetlands
surveyed is consistent with its occurrence and abundance in coastal south-western Australia
generally (Jaensch and Vervest 1988c, Halse er al. 1990). At 16 of the wetlands, this was the
only dabbling duck species recorded despite widespread occurrence and high numbers of other
dabblers such as Grey Teal in south-western Australia. Surveys in other seasons, particularly
in drier years, may reveal greater duck variety, since in earlier surveys (Table 7) Grey Teal
were found at five of the 16 wetlands, including 40 at Boat Harbour Lake 1 in winter 1987
and 800 at Maringup Lake in autumn 1986 following a year of below average rainfall in all
five meteorological districts of south-western Australia (Jaensch and Vervest 1988b, pp. 9-
10).

The most probable reason for the Purple Swamphen being the most widespread breeding
species is the occurrence of its usual nesting habitat, Tall Sedges adjacent to Open Water, at
most of the 27 wetlands surveyed. Also the nest of this species is more conspicuous than those
of many other waterbird species.

That Spotless Crakes occurred in six wetland vegetation communities and were breeding in
four of them is not surprising, given that this species may be found in any type of dense
flooded vegetation (pers. obs.).

A reason for the high number of Clamorous Reed-Warbler nests found is that often several
nests are found within a few square metres, perhaps because a pair will maintain a small
territory over several years and establish more than one nest in that territory.

The summer 1991-2 surveys were too late in the year (summer rather than spring) for records
of breeding by some species (e.g. shelducks) that were recorded breeding in the past (Table
7). Records of species found breeding in summer 1991-2 but not in earlier surveys may be
attributed to search methods (e.g. for crakes) used in 1991-2 but not in the past.

High numbers of the Australian Shelduck at a few localities in the surveys may be partly due
to their moulting behaviour. During late spring and early summer shelducks typically
congregate in large numbers at certain wetlands to moult their primary feathers (Serventy and
Whittell 1976, p. 144}, Almost half of the 70 at Jasper Lake and 30 per cent of the 300 at
Owingup Swamp in December 1991 were flightless due to moulting (see datasheets, Appendix
If). Other wetlands where waterfowl moulting was recorded in summer 1991-2 were Devil's
Pool and Lakes Davies, Florence and Maringup (one moulting Pacific Black Duck at each),
Jasper Lake (20 Pacific Black Ducks) and Owingup Swamp (two Black Swans).

Estimation of total population at individual wetlands was not difficult for some species such as
Musk Ducks, a few of which may have been submerged or hiding, but difficult for the less
vocal secretive species, hundreds of which may have escaped detection. This subject and the
data obtained are not discussed further here but may be worthy of separate study.

4.3.3 Species Covered by International Treaties

Fourteen of the 62 species ever recorded from the 27 wetlands (Table 7) are listed in either the
Japan Australia Migratory Birds Agreement or the China Australia Migratory Birds Agreement
(Appendix I), They comprise the two egrets, the sea-eagle, ten shorebirds and the Caspian
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Tern. None of them are considered highly threatened in Australia or globally (cf. IUCN Red
Data List).

Only one of the 14, the Greenshank, occurs regularly and sometimes in nationally significant
numbers in the 27 wetlands. In February 1983, 150 were recorded at Saide Lake, a total
exceeded at only four other wetlands in south-western Australia (RAOU data for 603
wetlands, 1981-8) and 15 other wetlands elsewhere in Australia (Lane 1987). Greenshanks
favour shallow open water; deeper and/or more prolonged flooding of Saide Lake may render
it unsuitable for this species. Location close to the shallow tidal flats (typical Greenshank
habitat) of Wilson Inlet may influence the occurrence and abundance of Greenshanks at Saide
Lake. Few of the other wetlands provide comparable habitat and location.

4.4 Factors that were found to influence Waterbird Usage

Results of the summer 1991-2 surveys suggest that, in the study area, a wetland with all of the
following characteristics would provide optimal waterbird habitat (i.e. supporting high
numbers of species, breeding species and individuals):

* extensive Open Water (i.e. at least tens of hectares rather than a few hectares); and

* extensive Tall Sedges and/or Agonis floribunda Thicket flooded to 50-100 ¢m depth
in early summer; and

* some bare land such as low islets or seasonally exposed mudflats.

There was no consistent association between waterbird usage and salinity or nutrient levels.

4.5 Relative Importance of Wetlands

That the nine most important wetlands for waterbirds as shown in Table 6 is the same set of
wetlands as that composing the top nine in Table 9, confirms that recognition of these nine as
most important is meaningful and not (even in the case of Powell Lake) a result biased by
inclusion (in Table 9) of considerable extra data for certain wetlands.

The tenth most important wetland as shown in Table 9 (Reserve 12046 Lake) is the only one
of the ten that subjectively does not appear to be markedly more outstanding for waterbirds
than any of the other 17.

Only one wetland in the nearby Lake Muir district, Byenup Lagoon, is comparable with the
top five wetlands of the study area in terms of number of species (41), breeding species (5)
and individuals (1 306). In contrast, many wetlands of the Swan Coastal Plain are more
important than the top five wetlands of the study area: eight support more species (up to 79),
five support more breeding species (up to 21) and 42 support more individuals (up to

50 000+) than Powell Lake (RAOU-CALM data, 1981-8).

One of the criteria for nomination of a wetland under the Ramsar Convention on Wetlands of
International Importance is that the wetland regularly supports 20 000 waterfowl. None of the
27 wetlands meet that criterion.

4.6 Potential Threats to Waterbirds

4.6.1 Mineral Sand Exploration and Mining

Exploration for mineral sands has been proposed in the areas immediately west of Lake
Quitjup and Jasper (EPA 1991) and there are possibly other potential mine sites
(corresponding with magnetic anomalies) within a few kilometres of Yeagarup and Maringup
Lakes (Cable Sands 1991, Figure 3). The potential mining activity may be within the
catchments of these wetlands, particularly those of Lakes Quitjup (" West Quitjup' exploration
site) and Jasper (" Jangardup South' site), because the exploration sites abut or possibly
impinge upon the wetland thickets. Likely impacts of mining may include reduction of water
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depth in nearby wetlands due to extraction of groundwater and contamination of surface or
ground water flowing into the wetlands.

Lowering of depth by as little as 30-50 cm in spring or early summer would probably dry out
large areas of shrub thickets and Tall or Low Sedges, thereby rendering the wetlands
unsuitable for breeding by bitterns and most other waterbird species. This result would be
unacceptable at Jasper Lake in particular because it is ranked third among the 27 wetlands in
terms of number of species found breeding (Table 8), and at Quitjup Lake because bitterns
occur and probably breed there.

Contamination of wetland water may reduce or eliminate stocks of organisms such as shrimps,
koonacs and frogs on which many of the waterbirds presumably feed (Marchant and Higgins
1990). Given the high overall importance of Jasper, Maringup and Quitjup Lakes (Table 9),
that potential impact would be particularly unacceptable at these wetlands.

4.6.2 Frequent Burning

Wildfires may burn wetland vegetation that is not flooded at the time or that is flooded at the
base but dense enough to burn above water.

It is thought that Tall Sedges, an important habitat for waterbird breeding (Table 3), may
recover to full height and density within three to five years after fire and that burning may
sometimes improve this habitat for nesting by causing growth of erect stems in areas where
stems have collapsed, However, if all areas of this habitat in a wetland are burnt within a
period of one or two years, certain species may not be able to nest in that wetland for up to
five years. Some waterbird species may become locally extinct if burning is too frequent and
mature stages of vegetation are no longer reached.

The impact of fire on Agonis thickets is more catastrophic for waterbirds, since these plants
apparently are killed by fire and regeneration only occurs, rather slowly, from seedlings (pers.
obs.). From observation it is suspected that low-standing 4. floribunda thickets may take five
or possibly ten years to regain a height, density and undergrowth that is suitable for breeding
by Clamorous Reed-Warblers and Little Bitterns. The tall-standing Cedar Forest (4.
Juniperina) is transformed to a barren cluster of poles after fire; it is suspected that
replacement by mature stands may take decades. Since the thickets are important for breeding
(Table 3) and the forest is important for use by a large number of species (Table 4), burning
that is too extensive or frequent should be avoided in wetlands where these habitats occur.

During the summer 1991-2 surveys, it was noted that thickets in the western parts of Jasper
and Smith Lakes had been extensively burnt out and invaded by Tall or Low Sedges. Most of
the Cedar Forest at Jasper Lake had been burnt out. At Quitjup Lake however, thickets had
not been burnt for some years and given the loss of this waterbird habitat to fire at the major
wetlands (Gingilup, Jasper) on either side of it, this wetland may assume greater importance
for waterbirds over the next five years.

4.6.3 Recreation

Picnicing at the existing picnic sites at Lakes Davies, Smith, Yeagarup and Maringup should
not significantly affect waterbird conservation values since waterbirds are either few in
number or able to move to secluded parts at those wetlands and visitors are not likely to enter
inundated vegetation and thereby disturb active nests.

CALM currently permits boating on Jasper Lake and there are well developed camping and
picnic facilities, Zones for power-boating are clearly marked on signs at shore and by buoys in
the water and exclude a 60 m wide strip around the lakeshore of the eastern and western parts
of the open lake. My surveys did not show some parts of the lake to be used by considerably
more birds than others. Therefore it is concluded, on an interim basis, that the current zonings
are reasonable. Moulting ducks and diving species such as grebes probably would move from
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mid-lake to the no-entry zones when boats appeared, though drivers of power boats should be
warned to look out for and avoid slow-moving ducks and grebes when they make their first
circuits,

4.6.4 Pollution

Sewage effluent probably enters Powell Lake through one of its inflow drains (Robinson in
prep.). Agro-chemicals presumably enter Owingup Swamp and Reserve 12046, Saide and
Powell Lakes from farmland in catchments. Limited nutrient enrichment of these wetlands, at
least in the short term, may enhance rather than reduce the value for waterbirds by causing
food organisms to proliferate. Long term, substantial enrichment probably would reduce the
suitability of these wetlands for waterbirds. This matter requires separate study.

4.6.5 Exotic Plants

At Saide and Powell Lakes, substantial areas of wetland have been choked out with couch
grass Paspalum vaginatum. Though partially inundated couch may provide cover and possibly
nest sites for a few species, it is believed that replacement of the more useful wetland
vegetation communities Tall Sedges and Open Water (and invasion of sedge beds) by couch
would greatly reduce the overall value of a wetland for waterbirds. Unfortunately, there may
be no simple remedy at Saide and Powell Lakes, but first occurrence of couch at other
wetlands should be reported and investigated with a view to removal of the couch and
prevention of re-establishment,

There is some debate as to whether or not Typha orientalis is native in south-western
Australia. Regardless, it is well established in the study area and has shown that it may expand
in area, usually due to disturbance, to the extent that waterbird and other wetland values are
reduced, e.g. if all open water becomes covered. Given this potential, there is a case for
monitoring its distribution in the 27 wetlands and where it does rapidly increase in area,
thought may be given to limiting the expansion by manual intervention. (Note, however, that
Typha is at least as valuable for waterbird breeding as other rushes or sedges (see Section
3.4.1)). Given the importance of Saide Lake for waterbirds, the distribution of Typha there
may deserve further study.

4.6.6 Siltation

At Devil's Pool, Owingup Swamp and Powell Lake, inflow streams or drains from cleared
land have caused sandy deltas or spits to form in the wetlands, At present these are useful as
loafing sites for many species. However, in the long term, excessive silting may accelerate
invasion by plants including undesirable species and reduce the area of Open Water, so that
shallow wetlands such as Powell Lake may no longer have the habitats that currently make
them important for waterbirds.

4.6.7 Road Construction

Apparently it has been suggested that the Hamelin Bay road be re-routed from the south to the
north side of Lake Davies. In the absence of a specific study, it can only be assumed that the
impact of the new road on waterbirds would be little different to the impact of the present
road. The lake currently supports breeding (in flooded sedges) by three species, one of which
(Hoary-headed Grebe) has not been found breeding in any of the 26 other wetlands.
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RECOMMENDATIONS
Land Tenure

Given that Lake Saide is one of the "top five' wetlands for waterbirds and that
currently it is not in a conservation reserve (it is within Reserve 20781, purpose:
common, vesting: Shire of Albany, and Reserve 17464, purpose: camping and
recreation, not vested), high priority should be given to redesignation as a nature
reserve for conservation of fauna, vested in CALM,

The other four of the five most important wetlands for waterbirds (Powell, Jasper,
Maringup and Owingup: Table 9) are within national park or nature reserve and
therefore reasonably secure for conservation of waterbirds. No action on land tenure is
recommended for these wetlands.

Wetland Management

A fire management regime should be devised for each appreciable area of wetland
vegetation, especially areas of Cedar Forest and Agonis floribunda Thicket, with
highest priority given to the most important wetlands that have not been recently burnt
(Owingup, Maringup, Quitjup).

Extraction of mineral sand within the catchments of Quitjup, Jasper or Maringup Lakes
should not be permitted if it will cause reduced wetland depth or significant inflow of
water contaminants.

Boat users at Jasper Lake should be warned to look out for and avoid flightless
moulting ducks and other slow-moving waterbirds and adherance to warnings should be
monitored through occasional visits by relevant government officers.

Further Research and Monitoring

In order to wisely protect and manage populations of the “declared rare’ Australasian
Bittern, an intensive study should be conducted at Owingup Swamp in the July-
December period, with the following objectives: 1) to locate, monitor and describe
active nests; 2) to identify which parts of the wetland are used for feeding and for
breeding; and 3) to collect and identify potential food items at intervals during this
period. (This shallow wetland should be easier and safer to work in than the Muir or
Manypeaks wetlands.)

An annual (October) survey of numbers of calling Australasian Bitterns should be
conducted at known, probable and some possible breeding localities in south-western
Australia, including wetlands of the study area, over a five year period to obtain a
better estimate of the species' population.

Potential observers should be alerted to the need to look out for Black Bitterns and/or
Lewin's Rails in the 27 wetlands and given appropriate guidance on identification.

Relevant CALM officers should report any occurrence of substantial areas of couch

grass at wetlands other than Powell and Saide Lakes and consider eradication
measures,
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APPENDIX I. LIST OF WATERBIRD SPECIES

The listed species were recorded in summer 1991-92 or earlier surveys at the 27 wetlands,

English Name

Great Crested Grebe
Hoary-headed Grebe
Australasian Grebe

Australian Pelican
Darter

Great Cormorant

Pied Cormorant

Little Black Cormorant
Little Pied Cormorant

White-faced Heron
* Cattle Egret
* Great Egret
Rufous Night Heron
Little Bittern
Australasian Bittern

Sacred Ibis
Straw-necked Ibis
Yellow-billed Spoonbill

Black Swan
Australian Shelduck
Pacific Black Duck
Grey Teal

Chestnut Teal
Australasian Shoveler
Pink-eared Duck
Hardhead

Maned Duck
Blue-billed Duck
Musk Duck

Osprey
*White-bellied Sea-Eagle
Marsh Harrier

Buff-banded Rail
Bailton's Crake
Australian Crake
Spotless Crake
Black-tailed Native-hen
Dusky Moorhen
Purple Swamphen
Eurasian Coot

Pied Oystercatcher

Red-kneed Dotterel
Red-capped Plover

Scientific Name

Podiceps cristatus
Poliocephalus poliocephalus
Tachybaptus novaehollandiae

Pelecanus conspicillatus
Anhinga melanogaster
Phalacrocorax carbo
Phalacrocorax varius
Phalacrocorax sulcirostris
Phalacrocorax melanoleucos

Ardea novaehollandiae
Ardeola ibis

Egretta alba
Nycticorax caledonicus
Ixobrychus minutus
Botaurus poiciloptilus

Threskiornis aethiopica
Threskiornis spinicollis
Platalea flavipes

Cygnus atratus
Tadorna tadornoides
Anas superciliosa
Anas gibberifrons
Anas castanea

Anas riynchotis
Malacorhynchus membranaceus
Aythya australis
Chenonetta jubata
Oxyura australis
Biziura lobata

Pandion haliaetus
Haliaeetus leucogaster
Circus aeruginosus

Rallus philippensis
Porzana pusilla
Porzana fluminea
Porzana tabuensis
Gallinula ventralis
Gallinula tenebrosa
Forphyrio porphyrio
Fulica atra

Haematopus longirostris

Erythrogonys cinctus
Charadrius ruficapillus

Code used in
Field & Tables

GCGb
HhGb
AuGb

APel
Dart
GreC
PieC
LiBC
LPiC

W{Hn
CatE
GrtE

RNHn
LitB
AusB

Sacl
Snkl
YbS1

Swan
Shel
PaBD
GyT1
ChT1
Shov
PeaD
Hard
ManD
BbiD
MusD

Ospy
WbHSE

MaHa

BbaR
BaCk
AuCk
SpCk
BtNh
DuMo
PuSn

Coot

PiOy

RkDo
RcaP



APPENDIX I cont.

Black-fronted Plover

Black-winged Stilt
Banded Stilt
Red-necked Avocet

*Wood Sandpiper

* Grey-tailed Tattler
* Greenshank

* Marsh Sandpiper

* Sharp-tailed Sandpiper
* Pectoral Sandpiper

* Red-necked Stint
*Long-toed Stint

* Curlew Sandpiper
*Broad-billed Sandpiper

Silver Gull
Whiskered Tern
* Caspian Tern

Clamorous Reed-Warbler

Little Grassbird

Note:

An asterisk (¥) indicates that the species is listed under the Japan-Australia Migratory
Birds Agreement or China-Australia Migratory Birds Agreement.

Charadrius melanops

Himantopus himantopus
Cladorhynchus leucocephalus
Recurvirostra novaehollandiae

Tringa glareola
Tringa brevipes
Tringa nebularia
Tringa stagnatilis

Calidris acuminata
Calidris melanotos
Calidris ruficollis

Calidris subminuta
Calidris ferruginea
Limicola falcinellus

Larus novaehollandiae
Chlidonias hybrida
Hydroprogne caspia

Acrocephalus stentoreus
Megalurus gramineus

EBfoP

BwSt
BaSt
RnAv

WooS
GtaT
Gank
MarS

ShtS
PecS
Ren$§
LotS
Cur§
BbiS

SiG1
WhiT
CasT

CReW
LiGd



APPENDIX II

Datasheets, maps and photographs for each wetland
from the summer 1991-2 surveys



Waterbirds in Wetlands on the South Coast of Western Australia
SUMMARY DATASHEET

1ake QuiNNinup BRook. Fools page | of 2
WETLAND DETAILS

Lat: %%° 45' S§. Long: !|3° 00’ E. Shire: Busselfou .

Land _Status: within [eeuwin—Natuvaliste Nabiond Fark .

CALM Region:CkWWIQ Forest District: Busselon .
Foregtry Sheet (1:50 000}: Buscselfon. .

Wetland Vegetation Communities (WVCs) (C.J.Rebinson):
T5 = Tall 5a%?s.

SURVEY DETAILS

Date: 5—i2—9! Depth: approx. |- 0 m Salinity O-4732 ppt
Fringing vegetation wes flooded 4 ALl .

Effort: Wadked around o 5 and  observed #ﬁ%? amd tha. gMMMA{f
beloo the pocks fom Ligh vantge g Tae ot = 1O b (feeon)

fo sunsel

WATERBIRD DETATILS

species number active broods old WVCs used
recorded counted nests (DR) nests {(* for nest site)
NI
_______________________________________________ omsmmem oo
L e A A 2 i - 5 2 2 o e e o 2 e 2 2 o e e 2 ot 2 e e o 7

ks s Abn A e W A e e T T S e e S AMe (A el e et Ml vy T TS PR A Bk S AL B A ML A ALE LA S Sk AR A UMM A bk Bk AL Ak A ks S

Totals: {(including data on
% £ ””mjé_ ——jé other sheets? NO )

species (now/earlier) = ¢ ,breeding spp (now/earlier) = ¢

e e



GuirnINGF
LAKE Bleoyr Datasheet page ... of L
FeolsS

WATERBTIRD DETATLS cont’d
Other species procbably now present

in dense inundated vegetation: e e e e 2 e e o e e
(* possibly breeding now)

B e e L T S y————

DETAILS OF NESTS FOUND

waterbird status contents site water main plant
species of nest (WVC) depth species
N
e /‘.‘
=
_____________________________ e ———_——— e o
//.I_ ”
e o o s e Bk e . o S e i 1 2 e
./’/

. - T T T . 2 S V. S il S S Hrt TH TP W TE ——— - . 90, T W W AN A4S 4k Wb ok b e —

Other notes on species: .4 e coin o wend (A?Hh o
mage o cwnmv&gg %%
Rl ~Fc,r ]empbmj (W AN a@ koonacs () fvuml ok Pc'tf[) e&ge—>} eg{m«:v@ﬁj
snce These ‘f[}eé\':% oceus —‘@w{fw—r u,?shaMM F\wo@doe,‘ vk He coast (ﬁﬁl)
ACCESS NOTES

Frow  moukh oﬁ Shweamn. | &%me bave samd (ﬁmﬂL off sﬁaww> fo  gmall e
ak wm&w%xﬂs/w’fs. Senndy T3 thzler on wertl side 06‘ sheam, |

MANAGEMENT CONSIDERATIONS
Speses . Tocs probaldly too small o hKd o fant

Notes cont’d wtkey v VTMh%kmé oand %wzé% 5ﬂwuaé%, Nt
&ngg uprtHand V%?faﬁmm «%ﬂ‘ &MMUT3 aaﬁvﬁty
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Waterbirds in Wetlands on the South Coast of Western Australia
SUMMARY DATASHEET

1ake Moses KRock RoAD  Fool page | of 2
WETLAND DETATIS

Lat: 33°44 S. Long: |14° 5" g, shire: Busselfen .

Land Status: within  Leevwin - Naturdliste National Park. .

CALM Region: Contral Forest. District: Busselfon .
Forestry Sheet (1:50 000): Busselton

Wetland Vegqetation Communities (WVCs) (C.J.Reobinson):

TS = Tall 52)16% ; OW = Open Water
SURVEY DETAILS
Date: S5—{Z -7l Depth: et recovded. Salinit O- 4462 ppt

Fringing vegetation (mas flooded sextens )

Bffort: Walked wioht around ta and  waded [« nuch OG, +He
TS a«m_zﬁ&%o wetkched ?:i_uunh.z pﬁnéﬁ;?ﬂspw%xﬂ o west

é?mf (30, un (are affermesm.

WATERBIRD DETAILS

species number active broods old WVCs used
recorded counted hests {DR) nestsg (* for nest site)
£
hugh A ¢ ¢ TEoW.
Totals: ) | (i & (including data on
—————————————————— --=~  other sheets? N0 )

species (now/earlier) = {/@ ,breeding spp (now/earlier) = g/@,



Meses
LARE (0.l Datasheet page L of A

Kond
WATERBIRD DETAILS cont’d

Other species probably now present S>

in dense inundated vegetation: ~L2Rls ol o e e e e e
(* possibly breeding now)

SR S A T ——— - 1000 00 WU W W S i Vo sk ek W S A o - - -

DETAILS OF NESTS FOUND

waterbird status contents site water main plant
species of nest (WVC) depth species
Aulh agkive ... egaf2) 12 100em _ Jghey

——————————————————————————————————————————————————————————————
——————————————————————————————————————————————————————————————
——————————————————————————————————————————————————————————————
——————————————————————————————————————————————————————————————
______________________________________________________________
——————————————————————————————————————————————————————————————

W W W W R MR NS N SR S A G N S S LS S ek vk e e W M W e YT PN M ELE L b b A e e e A e s

Other notes on species: Craa cweld occr and may ventne sub enbo
apaxﬂ ok ewpecilly ak duwrn  Ducks and cormovants sould shop-over’

ot Ko ng{ while Fas%ﬁtﬁ Aﬂeﬁj Hae coast.

ACCESS NOTES

MANAGEMENT CONSTDERATIONS

Mol wak Cosing vt thavd of OW.
-7%&&WWM£%WMMW Leh duT%; medivm o aww_&Wﬁh ﬂ%
g steme m%%dﬁum a{ém{k[ of; M(@an‘ ﬁ‘l% sfems

Notes eort’d
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Waterbirds in Wetlands on the South Coast of Western Australia
SUMMARY DATASHEET

1ake DEVILS PooL page | of 2
WETLAND DETATLS

Lat: 24°0!" s. Long: |[B°0! E. Shire: Aujusm—Marjwe*“ £

Land Status: whin Leevwin— Nataaliste Nationat Tark

CAIM Region:(knhai Fovest District: Busselton .
Forestry Sheet (1:50 000): Bommup

Wetland Vegetation Communities (WVCs) (C.J.Robinson):
_gﬁﬂmfﬁy35AT;R%ﬁ%jWHTSOW=OWhNWTSBLZ%ja
" .

SURVEY DETATLS

Date: 4129l Depth:wﬁ recorded Salinity O 41 ppt

Fringing vegetation was flooded a LilHe .

Effort: Boated around OW and walked i T35 and AT in seved thd.
Good s of OW frow accets smek . Total suroeq Hime = 3.0k,
N M{M{eo@ Xa:j

WATERBTIRD DETATITS

species number active broods old WVCs used

recorded counted nests (DR) nests (* for nest site)
_BD . 35 . ¢ P P OW, BL TS AT
ManD_ & . G $ b OWBLAT
Cost 3 4 ¢ ¢ S ¢ ___OW, AT .
W @ P 6 BL. .
_hGb S S b b ON:
[ Spck . ¢ Db -2 ! S
L Psn . S N = S
tetalsr 47 @ @0 A Gmiral.ianig

species (now/earlier) =5/9 ,breeding spp (now/earlier) :i@ 9
et exha, .



LARE Devils Fadd Datasheet page 2 of A

WATERBIRD DETAILS cont’d

Other speciles probably now present I EB 7 RBLB-? N
in_dense inundated vegetation: mgéﬁ%ié—:;——A-L--%;-;Lji__J\
(* possibly breeding now)

S e Wt e RSP A AR TS U S S S S S S . SES G WP W e W A e S —

DETAILS OF NESTS FOUND

waterbird status contents gite water main plant
species of nest {WVC) depth species
© ghells
_SpCk A Hoogiy ) AT Oem__ “Cares appressa
FiSn oA 15 R0 o Sehotoplectus
________________________ ej\tr 'é——_-'—---__----"“"”"” """'""f:m [---___‘_

o - - e S e e . T - ——— - ————————— A T W " WS e . S S WO A Ao . . v S A Yk e S A

v - e o A S S S L T N ST S TS R e O S S Aed S RS S SOwS Ve NS SwE S S S S S S T RS A S S S A R P e Wl e T S . S - ——

- — ———————————— T W7D brreh ok Vb bl duth A S A A Tl AR B S St e Ve ek e b T b T —————————— - ] T e —

A ———— A - _—_——————————— — T — . — {2 D U " Yo . S . . . M . . —

—— e b e A A S AR MAS e N W S A T T4 e et e e S v v M SO e e S S S M S S SRS LA M ek b A vk ek Het Hirk e T e — —— —— — ———

—— . —————————— T — Ty T} ————————————— T — {8 Wb ot Yok . T S i A D ULy din

Other notes on s eciez: One. TaBD @hﬁwkﬁ Ao o moalt . s of
\ ‘ %“ﬁ““ (}bﬁ&5? e hod en e . %TCE negt Tn vezol-
2::;3¥£;:?@ﬁM@x KT ,?;L( Hlmuéj;f negt (ianer kﬂﬂmt)éo PWLQQ%

ACCESS NOTES

TP in doakt Aok radde, ke lose o o E-W Fa\c&wﬁ{ weotym,
ond of Uike dorely — thon cut dowty fo Hhe wafer.

MANAGEMENT CONSIDERATIONS

Siltadion aavwﬁdij sk zant nd . sheamsy have £%o§dhi gaméﬂ spts

Sedies Breast Ea@ﬂw - S \{BMA_

Notesgs cont’d
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Waterbirds in Wetlands on the South Coast of Western Australia
SUMMARY DATASHEET

Lake DAVIES page | of o
WETLAND DETAILS

Lat: 4 13" s, Long: HSOOQIE. Shire: Auﬁusfa\-«Mavﬂm’d‘ &

Land Status: within Lecuwin— Nabwraliste National Fark .

CALM Region: Centrad Forest. District: Busselton
Forestry Sheet (1:50 000} : Emramup

Wetland Vegetation Communities (WVCs) (C.J.Robinson):

S = [ew Sa&?z>' OW = Open Water,

(No%xa‘- Cobinson describes Hoo LS as T35 =Tall Sea(ges bt ;for —tonterbyvd e
Ha w@mu@u r bektey Joscpibed as U5.>

SURVEY DETATLS

Date: 4-12-91 Depth: 420 m 3%%& Salinit |- 420 ppt
Fringing vegetation .was £f£looded wg@nﬁaagf“mmx
Effort: Waded LS (v wi afterneoin) aud (,Zrmmnz}ﬂ:d—e& tha ek
pherned on wiglt-fime o Hea eastern end erw% T W%MSQ‘E.
WATERBIRD DETATTS
species number active broods old WVCs used
recorded counted nests (DR) nests (* for nest site)
Aegh 6 g r (D st
e 1 3 een I ¢ O OW .
_TeBL CE— e b OWLLS.
Stk L P ¢ LS
N S S S =3 S
[ 8 A L =
________________________________________ o ﬂ?ﬁﬁ%f?é:?ﬁf
WHe @ brood.
rotals: 3 | L 2 (including data on
—————————————————— -===  other sheets?_ N¢ )

gpecies (now/earlier) = 4./ ,breeding spp (now/earlier) =5%/[1TE
ax .



LARE Oavies Datasheet

page ol of o

WATERBIRD DETAILS cont’d

Oother species probablyv now present

At BbaR
in dense inundated vegetation: -LiGEA - it
(* possibly breeding now)

—— o A W B B o e ek ——— - T S L W N S S A W burs vt b e W Heh R

DETAILS OF NESTS FOUND

waterbird status contents site water main plant
species of nest (WVC) depth species
{ shﬂb@ ..
Augb L?%;f.._@?m) _____ LS Zom  Juws krwsi
_ 45 1 Dm
_Spck® _ackve Hoegae | LS _1bem  Bawme vaginals
_Hhab . ol _______ mﬁ___k@__m@?,m_fmef_ junces;
M empe LS 40 o Tieces kesuesi
_______ © okt oed (O egelally st s typicad dov PGh sy
%¢fmu¢. . -
@ o roten s w worter near pest, wih
calcarenua 3mﬁhm[mﬂm~ﬁﬁb& éw Hk@ﬁ'%?.

Other notes on species: TiBD m

! o ol g %1% . i“ﬁf%b e
P&%M% ot Hoaw Awo we \ hﬂﬁwﬁ S. Oune TaBD wet
MV\%IM '(-c WVG“&“‘.

ACCESS NOTES

——

MANAGEMENT CONSIDERATIONS

% A pe-vewhn Ham@&n ad o N owde 0@ ld&.fWﬂéag%
ézsztu& Num.gdjiﬁm. Q%wkxjg weke ko uae ﬂg‘ImEL) &fgakﬂﬁﬁ
o thore Ts a\,@%ﬁw 2one o () 20 <50 .

iq o Hhe LS may pfg <
A 3 opeake” mee
gt %J"Wmm% %e
No}/@_,s,.,.co-ﬁ'ﬁ 4 prsent” negime euld be Waintained

£ pesible bocaune 7 T3 kugn to
be suchte *@n/ MV\S% 5 éﬁ
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Photo 1. Lake Davies. Nest of Spotless Crake in Baumea
vaginalis and Juncus kraussii. 4/12/91.

Photo 2. Lake Davies. Nest and eggs of Spotless Crake.
4/12/91.



Waterbirds in Wetlands on the South Coast of Western Australia
SUMMARY DATASHEET

Lake  QUITJUF page | of &
WETLAND DETATIS

Lat: 34° 2% S. Long: |I15° 35 E. shire: Nawnup.

Land Status: within U Entrecasteaux National Fark.

CALM Region: Centval Fowvest District: [\Jannwp.
Forestry Sheet (1:50 000 ::H'o?@f.

Wetland Vegetation Communities (WVCs) (C.J.Rcobhbinson):

TS5 = Tall Sedqes . OF = (eday- Dense Low fovest, AF= A%o_m Hloribunda_
(Thickz,{—) Heath over Tall 52016% v AL = Adouis hmearﬁ&f_{g_%fakef“;
o
OW = Ofelm Wader LS = Lew Saolﬁes . Ca{so see rwvf:)
SURVEY DETATLS

Date: E—Q/fa'&,/q" Depth: &prexX. (75 Salinit O- 116 ppt
Fringing vegetation wwa flooded exfens .
Effort: Tutel f,u,mu@ e 0.0 | -, s wvemd all  dimes 061 OQ%

wnd nchaded wa *,_—ﬁme_,([a‘sﬁn‘mi V{@r‘&%ﬂtﬂass, Tindpnsive Wl‘,\imj
?ﬁ nesto i all WVCs. Beal wsed on OW.
WATERBIRD DETAILS

species nunmber active broods old WVCs used

recorded counted nests (DR) nests (* for nest site)
B o ¢ F P owTS
LRGP B OW, fringing el e
el b G BB _OW, fringing feab e
2= RN VN S ¢ AT
L 2 PP o oW .
_oplk _______ oo BBl ARALL
_CRW A ¢ e AT .
. S 4 ¢ L. s A .
_PuSe 2o G b b TSA
Maba A 6O P A TELES B
Toralst 47 ¢ @ 7 Gpplneing fatesn

speclies (now/earlier) ':{O/@. ,breeding spp (now/earlier) =0/2
extra.



LAKE Quﬁjwf:. Datasheet page A of o

WATERBIRD DETAILS cont’d

Other species probably now present * R 7 wsl 7.
in_dense inundated vegetation: -ljﬁé;z—%-géium—JLJ% -------
(* possibly breeding now)

T ——————————— . Wo"-. Yo" 2 ot s S T W WY e e v e At

DETAILS OF NESTS FQUND

waterbird status contents site water main plant
species of nest (WVC) depth species
oplk old_ ______ ewpby AR 20w __ Ageuis s ;_(f"?é*r“‘k)
LB ® AT ety TS ADen  Bume e
R LS oA o _ewpby . A 20 e N
FuSn oAk 2 {,‘;_ AF 30 o Agonrs ﬁ&m!ﬁ*"‘i«_
e e W qﬁ T T Bane A
uSe o dA soply ___ AE 30 o [ ap aduted.
R . ety AE 30 em
_FeSa A %%@.----AE-----?.Q.E’”‘.-.J_ ___________
[@ nests ontifred fo Hox Sfecies o basis of site x structur § dlso, unlively o bz]
T T T T tral . hat Cooh nmest o Hix e o ot .
¢ Wm (4, " e 4

Other notes on species: Wutsrn zowe %ﬁ LS wasg e, suifalle Qﬂ AusB

k. ka%/ AL around &k m be suitable ‘6}'3” Mnﬂ dei Lie&, w(zuicr lof%bwcm
dosps, 121 Moo locked  swibaldle for Lt"tﬁhmw% e NF adinend fo TS at W,
end o lake . lots of Emumea vaginalis witha. He AF. bdewr)

ACCESS NOTES

Acceg,s%"m@utw@ MM‘SWWW W owa A e ;
a}%o,q}»dlwd %{i’P o NE  pide of- ‘)“L\‘i;U:VLMe ‘fﬂ—w W % &QOM;’—’ o e
W&kw bekweor hees  wene Ww&-——we‘:ﬁo marg  serape

MANAGEMENT CONSIDERATIONS’C‘Qew

Wetlnd vespintion net burnd de weced ; LitBJand mesk of He
neids, Mﬁew i dhe mest mahere AF\wf@k wa sliowld b

protectad Prome (A;Mg‘we as o as fcrsa{(o(e.

Upeoed Msfwa% commtant” e roestuy ab night a-
Notes cont’d T a +d(§k¢mﬂj6%%a &kamgyﬁa Ha lale ﬁ%
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Photo 3. Quitjup Lake. View over SE part, showing Tall Sedges
and thickets. 5/12/91.

Photo 4. Quitjup Lake. View of western end of Open Water.
5/12/91.




Waterbirds in Wetlands on the South Coast of Western Australia
SUMMARY DATASHEET

ke JASPER page | of 3
WETLAND DETATLS

Lat: %4° 24 S. Long: [[5°4]  E. Shire: Nannup.

Land _Status: ,ithin D' Entrecasteaux Nabionad Fark..

CALM Region: Centval Forest District: Namnuf.
Forestry Sheet (1:50 000):
335Fen

Wetland Vegetation Communities (WVCs) (C.J.Robinson):

TS=Tall Sedges s LS = Lot SU{SQS, AF = onis ﬁmbuvdg CW{*H‘) Hep\ﬂ«

over Tall Scdﬂ&s, CF = Ceday Dense Lows Foves L OW = OFCV\ Water, BL.=
Boyg, [_m\d C beack).

SURVEY DETATLS

nable. o find
Date:14~h'é*l1”ﬁL Degth:ﬁﬂﬁfgmfe (ﬁﬁ?)Salinity 0-180 ppt
Fringing vegetation was £floode qumﬁvdj.

Effort: Tuta su fime was 9.8 h | ImdMovaﬂ adl parts of Hhe. day and also

mﬂk{— FUFveys [=teni bitterms. One c{rmmmv-iﬂaﬁo’h of OW i w@ moming
bl bxmi’)’rb tount uapberki s Thore . Waded e TS, LR JAF CF searc!q‘mj E;Jremi ]Qor
arts of fle

nests (&t 5 p wﬁﬂidg. WATERBIRD DETAILS CS@-““?
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ADDITIONAIL WATERBIRD DETATIS

species nunber active broods old WVCs used
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WATERBIRD DETAILS cont’d

Other species probably now present
in dense inundated vegetation:
(* possibly breeding now)

DETAILS OF NESTS FOUND

waterbird status contents

site water main plant
species of nest (WVC) depth species
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Photo 7. Lake Jasper. Southern swamp. Cedar Forest devastated
by fire; now used by ducks and cormorants. 15/12/91.

Photo 8. Lake Jasper. Lagoon in southern swamp, offering
shelter for ducks and roost site for cormorants.
15/12/91.



Photo 9. Lake Jasper. South-western swamp. Clumps of taller
Baumea articulata in extensive low B. vaginalis
provide nests sites for at least five species, e.g.
Purple Swamphen. 15/12/91.

Photo 10. Lake Jasper. Extensive areas of Low Sedge in the
western swamps may be suitable for the Australasian
Bittern. 15/12/91.



{ be,

Photo 11. Lake Jasper. Agonis floribunda Thicket with emergent
Agonis juniperina, in the western swamps; site of
old Little Bittern nest (centre left). 15/12/91.

y Wans @ i _ o - N

Photo 12. Lake Jasper. Old nest of Little Bittern in Agonis
floribunda Thicket, western swamps. 15/12/91.
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Photo 13. Lake Jasper. Site of old Little Bittern Photo 14. Lake Jasper. Little Bittern nest. 15/12/91.

nest, in Agonis floribunda, Baumea articulata and
B. vaginalis. 15/12/91.




Waterbirds in Wetlands on the South Coast of Western Australia
SUMMARY DATASHEET
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WETLAND DETAILS

Lat: 24°2( S. Long: ||5° 42  E. shire: Nannup.

Land Status: within I Entrecasteaux Natonal Fark .

CAIM Region: Central Tovest District: Nammf.
Forestry Sheet (1:50 OOO):C&qmr

Wetland Vegetation Communities (WVCs) (C.J.Robinson):
TS ="Tall Sedges, AF = Aponts Horbunds. (Thickek) Heath. ovarTall Sadges |
CF = Coday Devse Loww Forest, O = Open Water

SURVEY DETATILS

Date:l&*HJ%&/q§ Depth:”ﬁuwawﬁ&A' Salinity O-11€ ppt

Fringing vegetation wmi flooded thm%wﬁﬁ.
BEffort: Bomtkd amwnd OW ot uipht and ?fﬁﬁ%w%ﬁflg tonded thug&
T, AF & CF in Wﬁngf5.73hl sutnly fime wzg .00 Ao &W%WRA

clake %wmﬁnﬂ ak  eaotern. o of [eho ' ho Aucess .
WATERBTRD DETATLS

species number active broods old WVCs used

recorded counted nests {DR) nests {* for nest site)
Musd Bl b A CFTOW.
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CReW L S S A oS
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= 1 ¢ 8 O A
Mol 8O M
B R AU A 5
B Y S AL A A s Rl
teraler b ¢ 2. 2 CEIERIERS

species (now/earlier) = /¢ ,breeding spp (now/earlier) #Qs ,pm
X ,
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WATERBIRD DETAILS cont’d

Other species probably now present ij8>?) BbaK, 7

in dense inundated vegetation: —————mmeemrmmmmmmee————ee—— o
(* possibly breeding now)

—————— D 0 o A . ——————— " — . 7. Yok k- s e vmk Ak i

DETAILS OF NESTS FOUND

waterbird status contents site water main plant
species of nest (WVC) depth species
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Photo 5.

Lake Wilson.
Low Cedar Forest
with clumps of
Low Sedge:

nest site for
Musk Ducks.
14/12/91.

% .

Pht . Lake Wilsn. Prigin ptoazpus seds d gonis
floribunda Thicket: habitat for Little Grassbirds.
14/12/91.




Waterbirds in Wetlands on the South Coast of Western Australia
SUMMARY DATASHEET

LAKE yEAGARUP page | of AL
WETLAND DETATILS

Lat: 543‘52f S. Long: |15° 52 . Shire: F4mﬂ{muf.

Land Status: wihin State Forest CCH@H%jTEMJQ).

CALM Region: Seuthetn Fovest  pistrict: Femberton
Forestry Sheet (1:50 000} |zj,pmpp

Wetland Vegetation Communities (WVCs) (C.J.Robinson):
To=Tall Sedqes | CF = Gdar Deuse LowTForest, LS = Lew s
AL = Ngoms Lﬂ@_@%@ Tloicket (st wontifeed by Colsinson ), OW = Open Water:

SURVEY DETAILS

Date:lé—%S/kQ/Qf_ Depth:“ﬁTﬁaﬂd&A' Salinity O [04- ppt

Fringing vegetation (yas flooded a Lite .

Effort: JTufengive searel nefs o TS, LS and AL e seull- et
mﬁv@ﬁ /&kai alse  vizals 4o Tngpeck tralee. Sed— e Somme A
z« virous hmes of A%frmk %mm 33?

WATERBIRD DETAILS

species number active broods old WVCs used
recorded counted nests {DR) nests (* for nest site)
JaBb . Ao O c___. 9 . o
*
A ¢ b oA TsS
_*._
(Spth BB b AL
Totals: (including data on
**~"§l~ "*gé- --Sé—— 2 other sheets? NO )
species (now/earlier) =2/ (pbreeding spp (now/earlier) =QSCL

exhba . exhat
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WATERBIRD DETAILS cont’d

Other species probablvy now present I%baél
in dense inundated vegetation: e e e
(* possibly breeding now)

TR S S ot S N S A S Sk T A Y - —— A} o —— " v e b i il

DETAILS OF NESTS FOUND

waterbird status contents site water main plant
species of nest {(WVC) depth species
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_SpCk AR copty AL =5 | B wbiedeln,
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_________________________________________________ duces,, Latocors .,
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ACCESS NOTES

MANAGEMENT CONSIDERATIONS
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Waterbirds in Wetlands on the South Coast of Western Australia
SUMMARY DATASHEET

LARKE SMITH page | of
WETLAND DETATILS

Lat: »4° 24 s. Long: (15° 43" E. shire: Nanvup.

Land _Status: withi. D Entrecasteanx Nakional Fark

CALM Region: Cenbvsf Foresl. District: hwmmwf.
Forestry Sheet (1:50 OOO):Cﬁm$eﬁ

Wetland Vegetation Communities (WVCs) (C.J.Robinson):

T5=Tall Sedaes ; LS = Lows Sedaes . AF = Aonis Hovibunda (Thicket) Heath

S

over Tal Sedged | CF = Codar Dene Lowr Toresl QW = Open Waker:

SURVEY DETAILS

Date: I3—12—4].  Depth: et recorded. Salinity O-(O} ppt
Fringing vegetation wwas flooded exhnﬁw%y

Effort: Wadad wetland, babton, af  seutliesn and  westena
= @&5gﬁﬁﬁ&£&{ik[ﬁgiﬁme\C&Shj.

WATERBIRD DETAILS

species number active broods old WVCs used

recorded counted nestgs {DR) nests (* for nest site)
e ¢ @ P TEAE
Mable A ¢ Lt E A
RS s S SO N S |~ SR
LMD R S OW. .
LSpCk 2o A S A
Totals: 14 ¢ | o (including data on

—————————————————— ~---  other sheets? NO )

species (now/earlier) = 5/@ (pbreeding spp (now/earlier) = 1(9
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WATERBTRD DETAILS cont’d

. ¥
Other specles probably now present g, /% thB_‘ RBb.E z

in dense inundated vegetation: = ——--=-- frm L
(* possibly breeding now) Avpetd 7

s v —— T W o T — ———— 2" ot S Y Mt} ik " WS S8 . .

waterbird status contents site water main plant

species of _nest (WVC) depth species
S V\,G st mfé 15 20 i Bawnea arbicaletz

Other notes on species: [udn seain st A.dmuﬁj ruangr o aﬁa %2
To and OW v W ook of fakes Hhe adilt palled wp o whife plowt rost”
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eating  pat of e et of T

ACCESS NOTES

MANAGEMENT CONSIDERATIONS
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Photo 15. Yeagarup Lake. NE side. Agonis linearifolia Thicket

with dense Low Sedges: habitat for nests of Spotless
Crake. 16/12/91.

o : a0 | / .,.\ ‘ : i‘l

Photo 16. Yeagarup Lake. Old nest of Spotless Crake in Agonis
linearifolia and Baumea vaginalis. 16/12/91.
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Photo 17. Yeagarup Lake. Driftline and box trap

set for catching crakes. 16/12/91.

Photo 18. Yeagarup Lake. Box traps set at junction

of driftline fences for crake catching. 16/12/91.




Waterbirds in Wetlands on the South Coast of Western Australia
SUMMARY DATASHEET
rake NAENUP page | of <
WETLAND DETAILS
: 24° 32" s. Long: |15°52 E. Shire: memwp
Land Status: within State Forest CCharIe:j Block ).

CALM Region: Seuthesm Forest. District: Fembevisn.
Forestry Sheet (1:50 OOOI:UU
arven

Wetland Vegetation Communities (WVCs) (C.J.Robinson):

TS =Tel Selges, CF = Gdar Dowse Low Torest, OW) = Opon Wakes . (Sex et ).

SURVEY DETATILS

Date: 17—I1X—4} Depth: het recovdad. Salinity 0.122 ppt
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aeso ok Heodod CF pnd Ehmhna kmwu
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WATERBIRD DETAILS

species nunper active broods old WVCs _used
recorded counted nests (DR) nests (* for nest site)}
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WATERBIRD DETAILS cont’d

Other species probably now present 3B 7, AUSE>7 L%id
in dense inundated vegetation: = « =-—t-eeolooo el

(* possibly breeding now)

B Rl R e L Ry p————
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Photo 19. Naenup Swamp. Young Purple Swamphen seen in Tall
Sedges. 17/12/91.

Photo 20. Small swamp near Naenup Swamp, with advancing sand-
dune. 18/12/91.
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Photo 21. Un-named Swamp near Yeagarup Lake. South-western
part. Possible habitat for Lewin's Rail? 18/12/91.

Photo 22. Un-named Swamp near Yeagarup Lake. Central and
northern part. Possible habitat for Australasian
Bittern? 18/12/91.
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