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Summary

This study, funded by Natural Heritage Trust Funding grant “Water Quality in Gwydir Valley Watercourses (Moree)”, investigated use by waterbirds of on-farm wetlands (mainly irrigation storages, but also other artificial wetlands) on irrigated cotton farms in the Lower Gwydir Valley. 

On-farm storages now cover c.120 km2, about 1.13% of the landscape, and constitute 45% of the total area of natural and artificial wetlands in the Lower Gwydir Valley.

Between September 1999 and July 2001, 23 surveys were undertaken of 19 on-farm wetlands on 9 cotton farms. During the surveys, we recorded numbers of birds present on each wetland and any signs of breeding. Wetland characteristics that were recorded included the species-richness and seedling production of their seed bank.

In all 23 surveys, a grand total was counted of 42,495 birds, of over 45 species. No species was detected that has not been recorded on the natural wetlands of the Lower Gwydir Valley, and several of the rarer species known from those natural wetlands (e.g. brolga, black-necked stork, comb-crested jacana) were not seen on the on-farm wetlands. Four of the 8 waterbird species listed on Schedule 2 of the NSW Threatened Species Act (magpie goose, blue-billed duck, one freckled duck and one Australasian bittern) were detected on on-farm wetlands, but only magpie goose regularly, in low numbers and breeding.

The recorded waterbird community on the on-farm wetlands was dominated by ducks, geese and swans (anatids), which constituted 59% of the birds recorded. Those were followed by: pelican, darter and cormorants (pelecaniforms: 18%); herons, egrets, spoonbills and ibises (ciconiiforms: 12%); and coot, moorhen and swamphen (rallids: 6.5%). The four most abundantly counted individual species were all ducks.The wetlands supported no or only few waders, snipe and cryptic crake and rail species. 

Total numbers of counted waterbirds varied from count to count and year to year, without obvious seasonal regularity. Numbers of some waterbird species on on-farm wetlands fluctuated rapidly and profoundly; others were more stable in numbers. Variations in numbers suggest that the waterbirds were highly mobile, using on-farm wetlands as part of the dispersed system of wetlands in the Lower Gwydir Valley. 

We found consistent and significant differences between the sampled on-farm wetlands (even within a farm) in the numbers, densities and composition of the waterbird communities they carried. The 5 most bird-rich on-farm wetlands carried 10-30 times as many birds as the 5 most bird-poor wetlands. 

On-farm wetlands differed in the predictability with which species-groups of waterbirds could be found on them (called their fidelity). Nine of the 19 wetlands had a predictability of 1-in-4 or better of finding any species-group, whereas 5 of the wetlands had average fidelities of less than 1-in-8. 

Average waterbird species-group fidelity increased with waterbird density on on-farm wetlands. However, individual waterbird species differed strongly in their fidelity scores. Some, such as whistle-ducks, were very numerous but occurred only irregularly; thus they had low fidelities. Others, such as black duck, were persistently present and showed high fidelity.

Our data showed that waterbirds in general, and anatids and rallids in particular, were significantly more numerous and predictably present on those on-farm wetlands:

· featuring trees in the water, beds of aquatic vegetation, and shallow areas that formed mud islands as water level fell; and

· whose sampled seed banks were most productive of seedlings and most species-rich.

Cormorants, darters and pelicans occurred predictably only on on-farm wetlands with numerous trees, usually dead ones, in the water.

Very few waterbirds bred on the on-farm wetlands. Some colonial, tree-platform-nesting waterbirds (such as darter, cormorants, spoonbills, and a few herons and ibises) nested on some wetlands with standing trees in the water, in each year of the study. However, numbers of nests per wetland were always low (<60). Some nesting terminated when water level was drawn down. Even fewer waterbirds nesting on the ground or on aquatic vegetation or in tree hollows (e.g. ducks) produced detected clutches of young. 

Extrapolating from our survey results to the whole system of on-farm wetlands in the Lower Gwydir Valley suggests that, although the on-farm wetlands constitute 45% of the Lower Gwydir Valley’s mapped wetland area (excluding those wetland areas flooding naturally but briefly), they support on average 24,000 waterbird individuals, probably only 1-5% of the Valley’s waterbird community and less than 0.5% of waterbird nesting numbers.

However, if characteristics of at least some on-farm wetlands could be modified, without unacceptably reducing their usefulness for irrigation, to produce wetlands that are more diverse, more shallowly sloping, and with more aquatic vegetation and trees, then the widely dispersed system of on-farm wetlands could contribute substantially more than they do now to the conservation of a diverse waterbird community in the Lower Gwydir Valley.

1. Introduction

The lower Gwydir Valley typifies the flood-out zone of rivers that descend the inland slopes of the Dividing Range, run out of energy, and spread out over the plains in multi-channelled systems of creeks, anabranches, billabongs, and seasonal or near-permanent swamps. Those swamps, such as the Gwydir (Gingham and Big Leather) Wetlands, Macquarie Marshes and Narran Lakes, used to offer moderately persistent resources for feeding and breeding to rich waterbird communities. They also formed stepping-stones for waterbirds moving between coastal wetlands and estuaries and the great inland sporadic wetlands (e.g. the Cooper, Diamantina and Paroo Rivers and Lakes Eyre, Frome and others). The region has been renowned for its waterbird community since first European settlement.

Between the creeks of the lower Gwydir lie extensive areas of nutrient-rich black soils, ideal for growing cotton under irrigation. Along the creeks, the soils produce high-quality cattle pastures after flooding. Both forms of agriculture need water. Cattle farmers depend on the creeks over-flooding their banks; cotton growers capture water released from the upstream Copeton Dam, holding it on-farm in storages for irrigation. Over the past 150 years, agricultural uses of land and water have reduced the area and persistence of naturally flooding wetlands in the Lower Gwydir Valley.

In June 1999, naturally flooding areas on a number of cattle properties were declared as parts of the 823-ha Gwydir Wetlands Ramsar Site. The declaration recognised that, with wise use, the flooding of those areas could benefit both waterbirds and cattle farmers. The Gwydir Valley Irrigators Association (GVIA), recognising that their members’ farms carried large numbers of artificial wetlands (mainly irrigation storages but also seepages and excavations, here collectively called “on-farm wetlands”), were interested to know what contribution those on-farm wetlands might make to conservation values in the Lower Gwydir Valley. The GVIA obtained a Natural Heritage Trust Funding grant to study “Water Quality in Gwydir Valley Watercourses (Moree)”. Most of the grant’s purposes related to physico-chemical, salt and nutrient characteristics of in-stream and irrigation water, but a part of the grant was devoted to the study we are reporting here. This study was to quantify the value of on-farm wetlands for waterbirds, by assessing “the species, breeding, growth and migratory habits of bird life on off-river storages”.

The aims of this study, as agreed in discussion with the Gwydir Valley Irrigators Association early in the program, were:

1. “To assess the provision, by on-farm storages in the Lower Gwydir Valley, of resources that support wetland birds’ feeding, breeding, growth and migration.”

2. “To collate and interpret information for irrigators on options for management of on-farm storages in relation to wetland bird species.”

The objectives of the study therefore became:

· To determine which waterbird species used the on-farm wetlands, and in what numbers and at what times;

· To find out which kinds of on-farm wetlands supported which species of waterbirds, and to suggest what broad kinds of resources were attracting those birds; and

· To suggest ways in which irrigators could manage on-farm wetlands to make them more (or less) attractive to waterbirds.

2. On-farm wetlands in the Lower Gwydir Valley.

The NSW Department of Land and Water Conservation (DLWC, 1996) mapped over 200 on-farm, irrigation-water storages in the Lower Gwydir Valley (i.e. from roughly the longitude of Moree to Collarenebri). The storages average about 60ha, and are generally between 2 and 4 m deep when full. We calculate from maps that together they cover c.120 km2, 1.13% of the landscape. That can be compared to the 0.14% of the landscape covered by what the map classified as “natural wetlands”, and a further 1.20% covered by “naturally flooded land”. On-farm storages now form 45% of the mapped natural and artificial wetland area in the lower Gwydir Valley. 

Although usually within 5 km of a creek, the on-farm storages are far more widely dispersed across the region than are the original or remaining, natural wetlands. Development of irrigation storages may also create other kinds of wet areas on farms, where water seeps under embankments from storages, or where the ground-water is exposed. We found some of these to be important to waterbirds. We combine these with the irrigation storages, and use the name on-farm wetlands to describe them. Under this term we do not include irrigation channels or areas of naturally flooding wetlands, even if they do occur on farms.

3. Study Methods

3.1 Schedule of the study

The planning phase of the study, begun in late 1998, continued until mid-1999. A trial survey in February 1999 covered 21 on-farm wetlands, and 9 natural (off-farm) wetlands ranging from sections of creeks to portions of the Gwydir Wetlands. That trial survey allowed us to familiarise ourselves with on- and off-farm wetlands, to test and refine bird-survey methods, to record some characteristics of the wetlands, and to evaluate the range of species or types of birds that could be efficiently sampled by the most time-effective methods.

Full-scale regular surveys (by JM) of waterbirds on 19 chosen on-farm wetlands (see 3.2 below) began in September 1999 and ended in July 2001. 

In mid-2000 we sampled seed-bank material from a set of 9 of the on-farm wetlands, to evaluate relationships between birds counted and the biological activity of those wetlands.

Data were transferred to the University of New England, and processed and interpreted there (by PJJ). This report was written (by PJJ) between November 2001 and January 2002.

3.2 Sampled on-farm wetlands

The pilot study in February 1999 showed extreme variability amongst on-farm and off-farm wetlands in the numbers and diversity of waterbirds using them. It also showed us that most on-farm wetlands were small, compact and accessible enough for us to be able to survey their more visible waterbirds readily and consistently (see 3.3.1 below). 

That variability meant that, to get a good representation of wetland types, we needed to sample a large number of wetlands. Available funding limited the amount of time that we could devote to the study to less than 4 days a month of a qualified researcher’s time, so we chose to sample wetlands that were on farms that JM regularly visited in her water-monitoring program. Thus we chose a set of 19 on-farm wetlands, on 9 farms that between them represented the extent of the Lower Gwydir Valley, from just west of Moree to just east of Collarenebri, and from Gil Gil Creek in the north to Moomin Creek in the south. We obtained permission to visit these wetlands regularly. 

The set of 19 wetlands consisted of 17 irrigation storages, and one wetland and one excavated depression, both fed by water seeping from under an embankment and by rain and local run-off. On 4 farms we sampled only 1 wetland; on other farms we sampled from 2 to 5 wetlands. This allowed us to make within-farm comparisons.

Characteristics of on-farm wetlands that we recorded included:

· Location of the farm and of the wetland within the farm

· Location in relation to other on-farm wetlands and the nearest river

· Area and length of edge of the wetland

· Depth profile of the wetland (where possible)

· Source of water for the wetland

· Abundance of dead and live trees in or on the edge of the wetland

· Presence and extent of aquatic vegetation in the wetland

· Vegetation on the embankment

3.3 Waterbird surveys

3.3.1 Methodology for bird surveys

The pilot survey (February 1999), conducted by three people in a 4WD vehicle and on foot, took 4.5 field-days and recorded 6175 individual birds of 59 species (including land-birds). It showed us that vehicle-borne surveying could be used to obtain quasi-total counts of the more obvious waterbird species on the on-farm wetlands. However, it took prolonged observation, by experienced observers, to detect more cryptic species, such as spotless crakes Porzana tabuensis, or uncommon species, such as comb-crested jacanas Irediparra gallinacea (which were both detected on natural wetlands during the pilot survey). Lacking the time to conduct such prolonged observation, we chose to compare on-farm wetlands on the basis of the larger, more obvious species that occupied open or only lightly vegetated water or bare mud, or that perched in trees over water. The pilot study had already shown that such birds differed greatly in abundance between wetlands.

Thereafter, JM conducted daytime counts of waterbirds on the chosen set of 19 on-farm wetlands, by slowly driving a 4WD vehicle clockwise (so that the water was always on the driver’s right) along the tracked top of each storage’s embankment. She stopped frequently to observe birds with 8x30 binoculars and record counts. The track was consistently within 10m of, and 1-5m above, the high-water-mark of the storage. None of the counted storages was so wide that the centre was more than 400m from an embankment; the maximum survey distance was usually under 200m.

The two small on-farm wetlands, created by seepage from under the embankment of a large storage, and each less than 50m wide, were sampled by driving along the embankment bordering each. 

Count data were recorded in the field, transcribed to spreadsheets as soon as possible, and transmitted to the University of New England for analysis.

Surveys of the set of 19 on-farm wetlands took about 3 days to complete, and were conducted every two weeks in the irrigation season and about once a month in other seasons. Altogether 23 surveys were made and used in the following analyses.

Survey results can be expressed either wetland by wetland, or for the whole set of surveyed wetlands combined, and as: a list of species recorded (i.e. presence/absence data); numbers of counted individuals of species or species-groups; relative proportions of species by numbers counted or proportions or ranked abundance; densities (numbers of individual birds per unit area of sampled wetland); or ‘fidelity’, the probability that a species would be detected on a wetland in any one survey. Data can also be used to show how each of these measures changed through time. Survey results can also be related to features of the wetlands. We have chosen appropriate analytical approaches to demonstrate different features of the waterbirds and their relationships to the wetlands.

3.3.2 Recording breeding events

As well as identifying and counting species of waterbirds during the surveys, JM also looked for signs of breeding: either the presence of unfledged juveniles on wetlands, or of adult birds sitting on nests, incubating either eggs or young. Unfledged young away from the nest would have indicated recent successful breeding in species with precocial, nidifugous (‘nest-fleeing’) young, and would thus have characterised grebes, rails (coot, moorhen, swamphen) and anatids (ducks, geese and swan). The nests of such birds are usually dispersed and hidden, and we had neither the means nor the time to search for them. However, many waterbirds make platform nests in trees standing in water. These nests and adult birds or large young sitting on them are obvious enough to be dependably noticed and recorded by the observer during bird counts. Birds whose nesting could be detected in this way included darter, cormorant species, heron and egret species (except night herons and bittern), stork, ibis species, and spoonbill species. During bird counts of on-farm wetlands, JM recorded numbers of tree-platform nests that were occupied by incubating adults or chicks.

3.3.3 Wetland “features”

To explain why some on-farm wetlands carried more waterbirds, or carried them more predictably, than did others, we recorded some of their features that we believed might influence the presence of birds. Ideally, we would have wanted to record the full set of resources used by all waterbirds. However, we had no time to measure (for example) fish abundance, or aquatic invertebrates, or even underwater aquatic plants. Instead, we had to make do with those features that could be scored from the embankment. We chose to categorise wetlands for the following:

· Trees: the presence of trees standing in the water, or on islands in the water; from 0=no trees, to 2=many trees.

· Aquatic vegetation: the presence of emergent (tall) vegetation such as Typha sp (cumbungi), Phragmites australis (common reed), Persicaria sp (smartweed), or rushes; from 0=none, to 2=extensive beds.

· Shallow areas: the presence of areas that became exposed as mud-bank islands when the water level was drawn down. Such areas often developed a cover of seedlings.

The area of each on-farm wetland was measured or estimated so that bird counts could be converted to densities.

3.4 Sampling on-farm wetland seed banks

By early 2000 the regular bird surveys had shown that on-farm wetlands differed greatly and fairly consistently in their use by waterbirds; some were heavily used, while others were barely used at all. Although that variability could be partly explained by physical characteristics (especially the presence of trees standing in water), we wanted to explore the relationship between an on-farm wetland’s attractiveness to waterbirds and its general biological properties. We were less interested in relating bird counts to instantaneous presence of aquatic plants or invertebrates than we were in finding measures that would reflect longer-term biological productivity of the wetland.

To do this consistently we chose to use the accumulated seeds of aquatic plants, present in the mud of the wetland: i.e. the seed bank. This could be sampled and treated consistently in such a way that we could compare on-farm wetlands on the basis of the abundance and diversity of plants germinating from the seeds in the standardised seed-bank samples. The seed bank plays a crucial role in establishing an aquatic vegetation community, and hence of an animal community, every time a wetland is re-flooded after being dry. Since irrigation storages are frequently and abruptly drawn down and re-flooded, the seed bank reflects the wetland’s potential to re-establish a plant community rapidly.

Seed-bank sampling followed methods outlined in Brock (1997) and Brock et al. (1994). Sampling was undertaken in July 2000 by JM on 9 on-farm wetlands, chosen to represent a range of richness and diversity of waterbird communities. At each wetland, 6 sampling sites were chosen, distributed roughly equidistant around the perimeter. At each site, a “tray” (a plastic take-away food container) was filled with six 25mm-deep cores of sediment taken with a corer made of 50mm-diameter PVC pipe. The cores were taken at about 1m intervals on a contour along the “high-water mark”, the strand-line marking the previous highest level of water in the storage. A second tray was filled with six cores taken along a parallel contour some 200-300mm vertically below the first set of cores. If the wetland was at full storage, this second set of cores would be taken from below water.

Thus the six sampling sites on each wetland were each represented by an upper and a lower sample of sediment. The cores, in their labelled and lidded containers, were taken from the field back to the University of New England, where they were air-dried and stored. In early September 2000 the tray lids were removed, each tray had holes punched in the base, and trays were placed in two large tanks in a glasshouse. The six replicate trays from each “depth” (i.e. the upper and lower sets from each sampling site) in a wetland were divided between the two tanks and allocated to positions within those tanks randomly. Two trays containing sterilised sand were also placed in each tank to detect movement of seeds between trays. When the trays were first placed in them the tanks were flooded with tap water to a depth of 15mm within the tanks and hence the trays. This dampened the sediments and the trays were maintained damp for 3 weeks. Seedlings germinating and emerging during that time were marked (with a pin) and identified to genus or broader group. Over the fourth week the tanks were gradually flooded until water was at least 25mm above the sediment surface. After a further 3 weeks all seedlings were identified and counted. That procedure allowed seeds that would germinate from damp sediment to be distinguished from those that germinated preferentially under water (an ability of more fully aquatic species).

4. Results

4.1 Characteristics of sampled on-farm wetlands

The characteristics of the sampled on-farm wetlands are shown in Table 1. 

	Wetland ID
	Area (ha)
	Water source
	Trees 
	Aquatic vegetation

	A1
	20
	R, RO, TW, B
	One live
	

	A2
	36
	R, RO, TW, B
	Two live
	

	A3
	100
	R, RO, TW
	None
	

	B1
	100
	R
	Few live + many dead 
	Phragmites australis + Polygonum sp

	B2
	82
	R
	Many dead
	

	B3
	10
	Seepage
	None
	Typha sp + Phragmites australis

	B4
	1
	RO
	None
	Little Typha sp

	B5
	30
	TW
	None
	

	C
	120
	R, RO, TW
	Many live & dead; small island
	Persicaria sp

	D
	170
	R, RO, TW
	Many dead 
	Phragmites australis

	E
	65
	R, RO, TW
	Many live trees on islands & banks; many dead trees in water
	Vegetated islands, beds of Typha sp, Phragmites australis & Persicaria sp

	F
	242
	R, RO, TW
	None
	Little Persicaria sp

	G1
	81
	R
	Two small live
	

	G2
	171
	RO, TW
	None
	Shallow areas

	H1
	83
	R, RO, TW
	None
	

	H2
	27
	RO, TW
	None
	Little Typha sp

	H3
	72
	RO, TW
	None
	

	I1
	90
	R
	Many dead, 2 live 
	Some Persicaria sp

	I2
	30
	RO, TW
	Many dead, few live
	Much Typha sp, Phragmites australis, sedges, etc.


Table 1. Characteristics of the 19 on-farm wetlands sampled in the regular surveys. Wetland ID: the letter indicates a farm, and the number (if given) indicates the particular wetland within that farm. Sources of water are abbreviated as: R=creek, RO=local rainfall runoff, TW=tailwater, and B=bore. Trees refers to trees within the wetland perimeter, on islands or in the water. Aquatic vegetation refers to emergent plants. G2 had extensive shallow areas that became covered in short vegetation when exposed.

4.2 Schedule of waterbird surveys

The schedule of dates of the 23 waterbird surveys is presented in Table 2.

	Survey No.
	Dates
	Abbreviation

	1
	13, 14 September 1999
	Sep-99

	2
	4,5 November 1999
	e Nov 99

	3
	24, 25, 26 November 1999
	l Nov 99

	4
	13, 14, 15 December 1999
	13-Dec-99

	5
	3, 4 January 2000
	03-Jan-00

	6
	17, 18, 19, 20 January 2000
	17-Jan-00

	7
	7, 8, 9 February 2000
	09-Feb-00

	8
	28, 29 February, 1 March 2000
	28-Feb-00

	9
	13, 14, 15 March 2000
	Mar-00

	10
	10, 11, 12 April 2000
	e Apr 00

	11
	26, 27 April 2000
	l Apr 00

	12
	3, 4, 5 June 2000
	Jun-00

	13
	29, 30 July 2000
	Jul-00

	14
	23, 24, 25 August 2000
	Aug-00

	15
	29, 30 September, 1 October 2000
	Sep-00

	16
	8, 11, 21 December 2000
	Dec-00

	17
	2, 3 January 2001
	e Jan 01

	18
	22, 23 January 2001
	l Jan 01

	19
	26, 27, 28 February 2001
	Feb-01

	20
	19, 20 March 2001
	Mar-01

	21
	5, 6, 8 April 2001
	Apr-01

	22
	13, 14 June 2001
	Jun-01

	23
	11, 12, 13 July 2001
	Jul-01


Table 2. Schedule  the surveys of the studied set of 19 on-farm wetlands, giving the survey number, dates of field sampling and abbreviation used in some tables. In Abbreviation, e = early and l = late.

4.3 Waterbird species on surveyed on-farm wetlands

The list of waterbird species detected on the 19 on-farm wetlands during the 23 surveys is given in Table 3. 

Table 3. Waterbird species recorded during the 23 surveys of 19 on-farm wetlands.

Great-crested grebe

Podiceps cristatus
Australasian grebe

Tachybaptus novaehollandiae
Hoary-headed grebe
Poliocephalus poliocephalus
Australian pelican

Pelecanus conspicilatus
Darter



Anhinga melanogaster
Little pied cormorant
Phalacrocorax melanoleucos
Pied cormorant

Phalacrocorax varius
Little black cormorant
Phalacrocorax sulcirostris

Great cormorant

Phalacrocorax carbo

Pacific heron


Ardea pacifica
Great egret


Ardea alba
Intermediate egret

Ardea intermedia
Cattle egret


Ardea ibis
White-faced heron

Egretta novaehollandiae
Little egret


Egretta garzetta
Rufous night-heron

Nycticorax caledonicus
Australasian bittern

Botaurus poiciloptilus

Glossy ibis


Plegadis falcinellus
Sacred ibis


Threskiornis aethiopicus
Straw-necked ibis

Threskiornis spinicollis
Royal spoonbill

Platalea regia
Yellow-billed spoonbill
Platalea flavipes
Magpie goose

Anseranas semipalmate
Plumed whistle-duck
Dendrocygna eytoni
Blue-billed duck

Oxyura australis
Musk duck


Biziura lobata
Freckled duck

Stictonetta naevosa
Black swan


Cygnus atratus
Australian wood duck
Chenonetta jubata
Pacific black duck

Anas superciliosa
Grey teal


Anas gracilis
Chestnut teal


Anas castanea
Australasian shoveller
Anas rhynchotis
Pink-eared duck

Malacorhynchus membranaceus
Hardhead


Aythya australis
Purple swamphen

Porphyrio porphyrio
Dusky moorhen

Gallinula tenebrosa
Black-tailed native-hen
Gallinula ventralis
Eurasian coot

Fullica atra
Black-winged stilt

Himantopus himantopus
Masked lapwing

Vanellus miles
Silver gull


Larus novaehollandiae
Caspian tern


Hydroprogne caspia
Whiskered tern

Chlidonias hydriba
Gull-billed tern

Gelochelidon nilotica
Sandpipers


Tringa and Calidris species

Dotterels


Charadrius, Elseyornis & Erythrogonys species

Table 3. Waterbird species recorded during the 23 surveys of 19 on-farm wetlands.

The Clamorous reed-warbler Acrocephalus stentoreus was detected on several of the wetlands that supported dense stands of Phragmites australis (common reed) or Typha sp (cumbungi). However, because the reed-warbler is small and usually stays hidden within the reed-beds, we chose not to try to count it on our surveys. Other species were recorded during the pilot survey, or have been noted by other observers, on natural wetlands in the region (e.g. black-necked stork Ephippiorhynchus asiaticus, brolga Grus rubicunda, Little bittern Ixobrychus minutus, Latham’s snipe Gallinago hardwickii, various crake Porzana species, and comb-crested jacana). While several of these are small and difficult to detect, the brolga and black-necked stork (jabiru) would have been noticed if they had been present on any of the on-farm wetlands during our surveys, as they were noted elsewhere on and off farms.

Waterbird species listed as Vulnerable under the NSW Threatened Species Conservation Act 1995 that were seen during our surveys were magpie goose, blue-billed duck, freckled duck and Australasian bittern. Magpie geese were seen regularly on two and occasionally on a third wetland. Blue-billed duck was seen on only one wetland, but was seen there in several consecutive surveys in 2001. The other two species were seen once each.

4.3 Numbers of waterbirds counted in surveys

4.3.1 Total numbers and composition of the surveyed community

In the 23 surveys a grand total of 42,495 individual waterbirds were counted. Survey totals averaged about 1850 waterbirds per survey, but ranged from 651 to 3302. In the first year of sampling, numbers were highest in summer and lowest through winter; but in the second year, despite some high counts in summer, numbers rose highest in winter. 

Table 4. Grand totals of individual waterbirds by species or species-groups that were recorded during the 23 surveys of 19 on-farm wetlands.

	GROUP
	Totals
	%
	Rank

	Grebes
	481
	1.13
	10

	Pelican
	1424
	3.35
	7

	Darter
	1509
	3.55
	6

	Cormorants
	4754
	11.19
	2

	Herons + egrets
	1737
	4.09
	5

	Spoonbills
	2248
	5.29
	4

	Ibises
	1223
	2.88
	8

	Ducks, geese, swan
	25181
	59.26
	1

	Coot, swamphen, moorhen
	2776
	6.53
	3

	Waders
	271
	0.64
	11

	Terns + gull
	891
	2.10
	9

	        Total
	42495
	100.01
	


Table 4 shows that the surveyed community of waterbirds was dominated by anatids (ducks, geese and swans), followed by cormorants, rails (coot etc.), spoonbills, ardeids (herons & egrets), darters, pelicans, and ibises. Grouping those bird types further, anatids dominate, followed by pelecaniform fish-eaters, then ciconiiforms, the long-legged eaters of large and small invertebrates (spoonbills, herons, egrets and ibises), then rails (eaters of invertebrates and some aquatic vegetation), terns and gulls (mainly eating surface-active invertebrates and small fishes), grebes (eating underwater large invertebrates, tadpoles and small fishes), and stilts and other waders (probing for invertebrates in the mud on shore or in shallow water).

Table 5. The most numerous 12 individual species recorded in the grand total of the 23 surveys on 19 on-farm wetlands

	Rank
	Species
	Total count

	1
	Pacific black duck
	7362

	2
	Grey teal
	6997

	3
	Australian wood duck
	4888

	4
	Plumed whistle-duck
	3900

	5
	Eurasian coot
	2319

	6
	Little black cormorant
	2047

	7
	Royal spoonbill
	1845

	8
	Darter
	1509

	9
	Pied cormorant
	1474

	10
	Australian pelican
	1424

	11
	Pink-eared duck
	1281

	12
	Great cormorant
	1130


The four most numerous individual species in the counts were duck species (Table 5). Fish-eating cormorants, darter and pelican also featured strongly in the 12 most numerous individual species. This list of the most abundant waterbird species contains no surprises. The most numerous species on the on-farm wetlands are ones that use relatively open water as a medium in which to find their food. Species that depend upon finding food in beds of aquatic vegetation, or upon probing for invertebrates in mud, are relatively less abundant on these on-farm wetlands. One numerous duck species, the wood duck, uses the wetlands for safe daytime resting, rather than for foraging.

4.3.2 Variation in numbers of waterbirds through time

The total of waterbird individuals counted in surveys varied through time, as shown in Table 6 and Figure 1. Counts peaked in the summer of 1999-2000, falling to lower levels from April 2000 to early January 2001, then rose again until the end of surveying in July 2001. Thus the two years of surveying did not show a repeatable seasonal fluctuation in numbers; rather, numbers varied but in a seasonally unpredictable fashion, as is typical of natural wetlands in the region.

Moreover, numbers of individual waterbird species varied through time (Table 6), and species’ numbers fluctuated partly independently of each other. The two most counted species were black duck and grey teal, and the latter was more variable in numbers than the former (Figure 2). All species showed some variability, but numbers of a few species could jump an order of magnitude from one count to the next. Whistle-ducks in particular could come and go in huge numbers (many hundreds) (Figure 3), and similar arrivals were noted for pelicans (Figure 4), little black cormorants (Figure 5), and coot. 

Waterbirds that occurred on these on-farm wetlands are as mobile, in terms of moving onto and off the wetlands, as are waterbirds using natural wetlands in the region. This temporal variability indicates that the on-farm wetlands are treated by waterbirds as part of a dispersed regional system of wetlands.

Figure 1. Total counts of all waterbird species from September 1999 (Survey 1) to July 2001 (Survey 23). Dates for numbered surveys are in Table 2.
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Figure 2. Total numbers of Black duck and Grey teal counted on all 19 on-farm wetlands, in each of the 23 surveys, from September 1999 (Survey 1) to July 2001 (Survey 23). Dates for numbered surveys are in Table 2.
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Figure 3. Total numbers of Plumed whistle-duck and Black swan counted on all 19 on-farm wetlands, in each of the 23 surveys, from September 1999 (Survey 1) to July 2001 (Survey 23). For dates of numbered surveys (counts), see Table 2.
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Figure 4. Total numbers of Australian pelicans and darters counted on all 19 on-farm wetlands, in each of the 23 surveys, from September 1999 (Survey 1) to July 2001 (Survey 23). For dates of numbered surveys (counts), see Table 2. Note how much more variable from survey to survey were pelican counts than darter counts, implying that darter tended to be more sedentary and pelican more nomadic.
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Figure 5. Total numbers of cormorant species counted on all 19 on-farm wetlands, in each of the 23 surveys, from September 1999 (Survey 1) to July 2001 (Survey 23). For dates of numbered surveys (counts), see Table 2.
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Table 6. Numbers of birds counted, by species or species-group, in the 23 surveys on 19 on-farm wetlands between September 1999 and July 2001.

	Group
	Sep-99
	e Nov 99
	l Nov 99
	13-Dec-99
	03-Jan-00
	17-Jan-00
	09-Feb-00
	28-Feb-00

	Grebes
	70
	3
	70
	12
	22
	40
	44
	52

	Pelican
	52
	74
	42
	69
	326
	96
	316
	23

	Darter
	24
	41
	52
	53
	36
	70
	54
	66

	Cormorant
	53
	187
	99
	54
	115
	234
	212
	206

	Her+Egret
	29
	54
	73
	37
	64
	48
	42
	269

	Spoonbills
	8
	57
	93
	89
	95
	132
	209
	218

	Ibises
	10
	23
	96
	111
	11
	104
	61
	260

	Ducks etc
	645
	1114
	1378
	1928
	1072
	976
	1176
	1611

	Coots etc
	160
	146
	311
	383
	180
	190
	281
	133

	Waders
	11
	39
	9
	11
	9
	20
	25
	113

	Terns+Gull
	0
	6
	226
	347
	38
	239
	21
	8

	TOTALS
	1062
	1744
	2449
	3094
	1968
	2149
	2441
	2959

	
	
	
	
	
	
	
	
	

	Group
	Mar-00
	e Apr 00
	l Apr 00
	Jun-00
	Jul-00
	Aug-00
	Sep-00
	Dec-00

	Grebes
	30
	0
	5
	7
	7
	1
	13
	1

	Pelican
	83
	11
	118
	44
	15
	18
	2
	42

	Darter
	84
	85
	80
	29
	60
	49
	41
	54

	Cormorant
	541
	75
	114
	392
	214
	303
	149
	40

	Her+Egret
	93
	54
	66
	69
	59
	82
	64
	23

	Spoonbills
	149
	55
	102
	77
	14
	46
	9
	84

	Ibises
	111
	10
	3
	15
	4
	20
	10
	45

	Ducks etc
	869
	607
	1140
	480
	728
	465
	876
	301

	Coots etc
	103
	92
	14
	10
	5
	19
	5
	61

	Waders
	2
	0
	0
	0
	0
	9
	12
	0

	Terns+Gull
	0
	0
	0
	0
	0
	0
	1
	0

	TOTALS
	2065
	989
	1642
	1123
	1106
	1012
	1182
	651

	
	
	
	
	
	
	
	
	

	Group
	e Jan 01
	l Jan 01
	Feb-01
	Mar-01
	Apr-01
	Jun-01
	Jul-01
	TOTALS

	Grebes
	1
	18
	46
	20
	9
	1
	9
	481

	Pelican
	13
	18
	4
	0
	0
	24
	34
	1424

	Darter
	34
	98
	117
	78
	126
	136
	42
	1509

	Cormorant
	105
	136
	160
	176
	181
	866
	142
	4754

	Her+Egret
	22
	101
	135
	168
	103
	46
	36
	1737

	Spoonbills
	96
	96
	127
	84
	321
	47
	40
	2248

	Ibises
	28
	51
	214
	21
	5
	0
	10
	1223

	Ducks etc
	596
	1979
	956
	568
	1236
	2125
	2355
	25181

	Coots etc
	103
	46
	142
	126
	132
	55
	79
	2776

	Waders
	4
	5
	0
	0
	0
	2
	0
	271

	Terns+Gull
	0
	5
	0
	0
	0
	0
	0
	891

	TOTALS
	1002
	2553
	1901
	1241
	2113
	3302
	2747
	42495


4.4. Differences between on-farm wetlands in their waterbirds

Individual on-farm wetlands differed greatly in the numbers (Appendix 1), densities and predictabilities (fidelities: Appendix 2) of waterbirds on them. Of the 19 surveyed wetlands, 5 averaged fewer than 20 birds per count, but the best 7 averaged between 100 and 511 birds per count. Similarly, only 10 of the 19 wetlands had average waterbird densities over 1 bird/ha. 

Individual wetlands also differed strongly in the composition of the waterbird communities they carried, as shown in Appendix 1. Even those that regularly recorded high numbers of birds did not have high numbers of the same species or species-groups. For example, comparing wetlands A3 and B2 (the two wetlands recording the highest average counts) in Appendix 1 shows that B2, although duck-dominated, had a much higher proportion of cormorants and darters than did A3, whose community was totally dominated by ducks.

The predictability of finding any particular species or species-group on a wetland (i.e. the fidelity of that species-group to that wetland) also differed strongly amongst the wetlands and amongst the species. Nine of the wetlands had mean fidelities of 25% or more (i.e. in any count each of these wetlands had an average probability of finding a species-group on the wetland of 1-in-4 or better). However, many of the other on-farm wetlands had very low average fidelities for waterbirds; 5 wetlands had average fidelities of under 12%. These figures are shown in Appendix 2.

Waterbird species and species-groups differed in their fidelities to particular wetlands. Generally the most abundant species had the highest probability of being found on any wetland (as one would expect). However, the mean fidelity of black duck (65%) was considerably higher than that of equally numerous grey teal (44%), and that of darter (48%) was greater than that of the equally numerous pelican (30%). This reflects the fact that some species stayed on the wetlands year-round, while others came and went, often irregularly. Whistle-ducks, for example, although the 4th most numerous waterbird species in the grand total of surveys, was so irregular in its occurrence that it had a mean fidelity of only 5.5%, far below the 11% fidelity of the much-less numerous (11th-ranked) pink-eared duck.

Figure 6. Mean density (individuals/100 ha) of waterbirds on each of 17 surveyed irrigation storages plotted against average fidelity of waterbird species on the wetland.
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Mean bird densities and fidelities were correlated (Figure 6), such that birds were most predictably present on the wetlands that recorded the better average densities of waterbirds. There were evidently some wetlands that predictably attracted higher densities and diversities of waterbirds.

4.5 Factors associated with waterbird presence on on-farm wetlands

What made some on-farm wetlands more attractive to waterbirds? It was not the particular farm on which the wetland occurred, nor closeness to a river. Appendix 1 shows that within-farm variance in numbers of waterbirds was huge (compare average counts within Farm A or Farm G, for example). It was not size, nor simply depth (shallowness). We assigned simple scores for the relative availability of “features” of the wetlands such as presence of trees (usually dead) standing in the water, development of aquatic vegetation, and the presence of areas of shallows or islands (depending on the degree of fill of the wetland). We compared the numbers, densities and fidelities of waterbirds recorded on each wetland to these features, scored either singly or in combinations.

Figure 7 Mean fidelity of all recorded waterbird species plotted against the wetland’s “features” score, for each of the 17 irrigation storages
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Crude as our classification was, it showed that overall bird fidelity measures for the wetlands correlated with the overall “features” score (Figure 7). A subset of on-farm wetlands not only had very few “features” that might be relevant to waterbirds, but also had low average fidelity for all waterbird species-groups. Amongst wetlands with any positive “features”, there was a trend towards higher average fidelities for those wetlands with the higher combined “features” scores. The relationship between mean bird density and combined “features” scores was similar but less clear. Two storages (A3 and B2) had inexplicably high densities of waterbirds (and both were dominated by black duck and grey teal), yet had few attractive features. The other storages showed a strong relationship between density and combined “features” score.

However, bird groups differed in the factors that most influenced them. The fidelity of anatids (ducks, geese and swans), for example, related to aquatic vegetation in wetlands (Figure 8), while the fidelity of fish-eating pelecaniforms (pelican, darter and cormorant species) related to trees standing in water (Figure 9). None of those findings are particularly surprising.

Figure 8 Mean fidelity of all recorded duck, goose and swan species plotted against the wetland’s aquatic vegetation score, for each of the 17 irrigation storages
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Figure 9. The average fidelity of fish-eating waterbird species and the tree score for the 17 surveyed irrigation storages.
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4.6 Waterbird breeding on on-farm wetlands

During the pilot survey in February 1999, breeding was in progress by 4 platform-nesting species: Darter, Pied Cormorant, Royal Spoonbill, Yellow-billed Spoonbill and White Ibis. One wetland (wetland C) had all four species nesting on it, while two other wetlands (I1 and I2) had one nesting species each. We decided to keep records of all occupied tree-nests that were seen during surveys. Those records are given in Appendix 3.

During surveys in 2000, nesting by colonial, tree-nesting Darters, Great and Pied cormorants, White-necked Herons, Royal and Yellow-billed Spoonbills and White Ibis was noted, from late February to April, with a peak in mid-March, on 4 of the 7 wetlands that had numbers of dead trees standing in them (including 2 of the 3 wetlands in which breeding had been recorded in February 1999). Great cormorant (up to 33 nests) and Royal spoonbill (up to 9 nests) occupied the greatest numbers of nests in any single survey. However, numbers of species nesting, and numbers of nests per wetland, were never great. Numbers of occupied nests fell from 40 on four wetlands in mid March to 27 in early and 33 in late April but all on just one wetland. On some wetlands, nests were abandoned as water level was falling.

Again in 2001, nesting attempts by the same range of tree-nesting species (plus an attempt by Little Black Cormorants on one wetland in one survey) extended from late February until mid July. As in 2000, the breeding attempt began with large numbers of species (7) on 6 wetlands; by June and July birds of only two species were on nests in only two wetlands. At its peak in late February 2001, 148 nests were occupied, and even in April 119 nests were occupied. However, that number fell to 68 in June and 39 in July. Nesting again ceased as the water level was falling on some wetlands, and ended abruptly on one wetland when the water level was rapidly drawn down.

Actively nesting tree-nesting species in any survey ranged from 1 to 4 per wetland, and wetlands with evidence of current tree-nesting on them ranging from 1 to 6. Occupied nests per wetland in one survey ranged from 1 to 84. In total 615 occupied nests were recorded in 29 counts of wetland currently carrying occupied nests; so the average number of occupied nests per surveyed wetland (when any nests were occupied) was 21.2, but the median number was 11. This confirms that such tree-nesting species of waterbirds are typically colonial nesters, with nests of most species being tightly clustered in space and time. Moreover, we saw instances of inter-specific coloniality, with several species nesting at the same time on the same wetland, often in the same general stand of dead trees. Wetlands B2 and C were heavily used by several species simultaneously, in both 2000 and 2001 (B2) or 1999 and 2001 (C). 

Fewer tree-nesting waterbirds attempted breeding in 2000 than in 2001. Moreover, the 2000 breeding season lasted less long than that in 2001. 

Bird species may have preferred different wetlands in which to breed. For example, Wetland C supported more nests of Royal Spoonbills in 1999, 2000 and 2001 than did any other wetlands; and Wetland B2 supported more nests of Great Cormorant than did any other wetland in both 2000 and 2001 (but not 1999, when Great Cormorant were not recorded breeding). 

The contribution to breeding by waterbirds that nest in ground- or water-level vegetation, such as coots, moorhens, and many ducks, geese and swans, was difficult to assess, but appeared to be even smaller. Nevertheless, we counted a few broods of nestlings, in particular of Black swans, Grey teal, and Magpie goose. The one small breeding colony of magpie geese is obviously of great interest. Magpie geese have been known to nest in natural wetlands of the Gwydir Wetlands in several years since 1984.

4.7 On-farm wetland seed banks and waterbirds

The treatment of the samples collected from the 9 on-farm wetlands (B1, C, D, E, F, G2, H1, I1 & I2) induced germination of seeds in the seed banks, and the trays of sterile sand showed no inter-tray movement of seed bank. Germination rates and species germinating were so statistically similar that we were able to combine the 6 upper and 6 lower replicates for each wetland, giving a total of 12 replicate samples of each wetland’s germinable seed-bank species-richness and seedling densities. We use these as our standardised measures of wetland seed-bank potential seedling production and biological richness in the following analyses. 

Our basic question was: Is the bird community recorded on an on-farm wetland during surveys related to the seedling production and species-richness of the sediment seed-bank of that wetland? We sought answers by investigating the relationship between waterbird densities and fidelities, and the seed bank’s seedling densities and species-richness, for the 9 investigated wetlands. We also looked for relationships between the seed-bank attributes and the composition of the waterbird community, divided into four major categories of birds (anatids, rails, fish-eaters, and egrets, herons, spoonbills and ibises combined) and the Diversity Index H, for each wetland.

Most relationships were sought by regression analysis, with bird attributes as the dependent and seed-bank attributes as the independent variables. We also used non-parametric Spearman rank correlation statistics to evaluate the significance of the relationships (and to allow for any non-normality of data in the regression analyses).

4.7.1 Seedling production of seed bank and waterbird densities and fidelities

The production of seedlings from the sediment seed-bank (as seedling density expressed as Logn seedlings/tray) correlated significantly (Table 7; Spearman rank correlation) and positively with the total density of all waterbird species recorded on a wetland, with the density of anatids (ducks, geese and swan) only, with the density of anatids and rails (coot, swamphen and moorhen), and with the density of fish-eating waterbirds. Production of seedlings did not correlate significantly with the combined density of egrets, herons, spoonbills and ibises.

Production of seedlings similarly correlated positively with total fidelity of all waterbirds combined, anatids only, and anatids and rails only. Productivity of seedlings seemed unrelated to the fidelity of fish-eating birds, or of combined egrets, herons, spoonbills and ibises, on wetlands. 

	Logn Seedlings/tray, with:
	Spearman probability
	Correlation direction

	Total density, all bird groups
	0.0178
	+ve

	Total density, anatids only
	0.0237
	+ve

	Total density, anatids + rails
	0.0237
	+ve

	Total density, fish-eaters
	0.0209
	+ve

	Total density, egrets etc.
	0.1314 
	

	Total fidelity, all bird groups
	0.0237
	+ve

	Total fidelity, anatids only
	0.0381
	+ve

	Total fidelity, anatids + rails
	0.0109
	+ve

	Diversity Index H
	0.8137
	

	% anatids in waterbird community
	0.3961
	

	% rails in waterbird community
	0.2997
	

	% fish-eaters in waterbird community
	0.5400
	

	% egrets, etc, in waterbird community
	0.0162
	-ve


Table 7 Correlations, with probability of significance calculated by Spearman rank-correlation coefficient, of seed-bank seedling production (Logn seedlings/tray) and attributes of the waterbird species-groups and community. A probability value of 0.05 or less indicates a significant relationship, for which the direction of the correlation (positive or negative) is shown. 

For all these positive correlations, regression analyses also showed that the relationships were significant and positive (i.e. that as the density of seedlings in the sediment increased, so did the densities of waterbirds on those wetlands). 
Seed-bank seedling production (seedling density) bore no relationship (Table 7) to the composition of a wetland’s recorded waterbird community, either as the overall Diversity Index H, or as the percentages of each of the four major groups of waterbirds, with one exception. The percentage of egrets, herons, spoonbills and ibises recorded on a wetland was significantly negatively correlated to the density of seedlings germinating from that wetland’s seed bank. This was confirmed by ANOVA, which showed the regression of the percentage of egrets, herons, spoonbills and ibises in the waterbird community to be negatively and significantly related to the seed-bank seedling production.

4.7.2 Seed bank species-richness and waterbird densities and fidelities

The seed bank’s seedling species-richness correlated (Table 8) significantly and positively with density of all waterbird species combined (Figure 10), of anatids only, and of anatids plus rails, positively and almost significantly (Spearman’s rank correlation p=0.053) with density of fish-eaters; and negatively and significantly with the density of egrets, herons, spoonbills and ibises. ANOVA confirmed the significance of regression upon seed-bank species-richness of the densities of all waterbird species combined, anatids only, and anatids plus rails; all those relationships were positive. 

	Seedbank species-richness, with:
	Spearman probability
	Correlation direction

	Total density, all bird groups
	0.0415
	+ve

	Total density, anatids only
	0.0381
	+ve

	Total density, anatids + rails
	0.0381
	+ve

	Total density, fish-eaters
	0.0533
	(+ve)

	Total density, egrets etc.
	0.0477
	+ve

	Total fidelity, all bird groups
	0.0237
	+ve

	Total fidelity, anatids only
	0.0162
	+ve

	Total fidelity, anatids + rails
	0.0381
	+ve

	Diversity Index H
	0.6714
	

	% anatids in waterbird community
	0.0811
	

	% rails in waterbird community
	0.1573
	

	% fish-eaters in waterbird community
	0.0897
	

	% egrets, etc, in waterbird community
	0.0593
	(-ve)

	% anatids + rails in bird community
	0.0427
	+ve


Table 8. Correlations, with probability of significance calculated by Spearman rank-correlation coefficient, of seed-bank species-richness and attributes of the waterbird species-groups and community. A probability value of 0.05 or less indicates a significant relationship, for which (and for some nearly significant relationships) the direction of the correlation (positive or negative) is shown. 

Figure 10. The relationship between density (individuals per 100 ha) of all waterbird species and seed-bank species-richness for the 9 sampled on-farm wetlands.
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The seed bank’s seedling species-richness correlated significantly and positively with total fidelity of all waterbird species combined (Figure 11), with fidelity of anatids, and with fidelity of anatids plus rails. ANOVA confirmed the significance of the regression upon seed-bank species-richness of these three waterbird fidelity measures.

Figure 11. The relationship between the fidelity of all waterbird species and seed-bank species-richness for the 9 sampled on-farm wetlands.
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The seed bank’s seedling species-richness correlated (Table 8) significantly and positively with few features of the composition of the waterbird communities recorded on the 9 individual on-farm wetlands. Seed-bank species-richness correlated positively and significantly with the percentage of anatids plus rails in the community. There were positive but insignificant trends in correlations between seed-bank species-richness and the percentage of anatids only, and negative but insignificant trends in correlations between seed-bank species-richness and the percentage of fish-eaters only and egrets, herons, spoonbills and ibises only. ANOVA suggested that the regression of the percentage of egrets, herons, spoonbills and ibises in the waterbird community was negatively and almost significantly related to seed-bank species-richness. Seed-bank species-richness bore no relationship to waterbird community Diversity Index H.

5. Discussion and extrapolation

The waterbird species detected on our sample of 19 on-farm wetlands included none that have not been noted on natural wetlands in the Lower Gwydir Valley, such as the Gwydir Wetlands. However, the list of detected waterbirds numbered over 45, and included all of the species of anatids (ducks, geese and swan), grebes, darter, cormorants, pelican, herons and egrets (except one), spoonbills, ibises, gull and terns that could be expected. Neither brolga nor black-necked stork (jabiru) was recorded on surveys of the sampled on-farm wetlands. The detected birds did not include snipe species, several crake and rail species, jacana, and several wader species. While the on-farm wetlands provide resources enough to attract representatives of most of the valley’s waterbird community, some species present elsewhere in the valley are missing. The missing species are those that require persistent, well-vegetated mud or shallow water habitats.

Of the 8 waterbird species listed on Schedule 2 of the NSW Threatened Species Conservation Act 1995 and known to occur in the Gwydir Wetlands, only 4 (Magpie Goose, Blue-billed Duck, Freckled Duck and Australasian Bittern) were detected in our surveys of on-farm wetlands; of those, the Magpie Goose and Blue-Billed Duck were detected more than twice. Magpie geese were also detected breeding, but in very low numbers, on one on-farm wetland that was exceptional because of its dense stands of Typha sp and other emergent aquatic plants and its regime of persistent water level. On-farm wetlands currently contribute relatively little to the conservation of endangered or vulnerable waterbird species.

The surveyed community’s composition was dominated by ducks, geese and swans; well over half the birds counted were ducks, and almost all of those were extremely common duck species (black duck, grey teal, plumed whistle-duck, wood duck and pink-eared duck). Also numerous were the large fish-eating waterbirds: cormorant species, pelicans, darters. Large, long-legged waterbirds (spoonbills, ibises, herons and egrets; not charadriiform waders), and coot, were less numerous but still occurred frequently. Thus the commonest waterbirds on the on-farm wetlands tended to be large and highly mobile species that forage in open water or shallows 0.25-1.00m deep. 

Numbers of all waterbirds, and of most individual species, varied from survey to survey, but not on a strictly seasonal basis. Over each year survey totals varied 3-fold or more. Waterbirds arrived at and left the sampled wetlands frequently; sometimes numbers changed by hundreds over a period of a few weeks. For some species, and at some times, the arrivals and departures of a species were synchronised between wetlands, giving the impression that the species moved into or departed from the whole valley, not just between the on-farm wetlands. 

The data suggest that the waterbirds treat the on-farm wetlands much as they do the natural wetlands of inland New South Wales. Although our study did not test it, we have no reason to suppose that the mobile waterbird community does not treat the on-farm wetlands as part of the dispersed network of all occupiable wetlands of the region.

If our sample of 19 wetlands effectively represents the 200+ on-farm wetlands in the lower Gwydir Valley, then extrapolation from our surveys suggests that the whole system of on-farm wetlands probably supports about 20,000 waterbirds on average, and up to 35,000 at times. This is very far below the hundreds of thousands, and at times millions, of waterbirds calculated to occur on the natural Gwydir Wetlands. Despite constituting 45% of wetland area in the Lower Gwydir Valley, on-farm storages carry, at any one time, probably between 1% and 5% of the Valley’s waterbirds.

The numbers, densities and compositions of the waterbird communities differed between on-farm wetlands, and those differences were fairly consistent from survey to survey. Thus wetlands could be characterised as being waterbird-rich, or rich in fish-eating waterbirds, for example. Differences were profound; the 5 most bird-rich wetlands (which averaged from 143 to 511 birds per survey) carried 10-30 times as many birds as the average (16 birds per survey) of the 5 most bird-poor wetlands.

On-farm wetlands also differed in the predictability with which bird species-groups were found on them (and bird species-groups differed in their predictability of being found on wetlands). 

Waterbirds occurred in greatest numbers, and most faithfully, on on-farm wetlands that contained dead or live trees in the water, had beds of emergent aquatic vegetation, and shallow areas that would be exposed as mud-bank islands as the water level fell. Ducks, geese and swan species, and coot, moorhen and swamphen, were most attracted by aquatic vegetation, while the fish-eating species were also strongly influenced by trees, in which they both perched and occasionally nested. 

Waterbirds, especially ducks, geese and swans and coot, moorhen and swamphen, were also most numerous on and most faithful to those wetlands with productive and species-rich seed-banks. 

In summary, waterbirds were most likely to occur regularly, and in greatest densities, on on-farm wetlands that are structurally diverse, contain trees in the water, and have established aquatic vegetation or at least a seed bank from which such vegetation can grow. They are least likely to occur on wetlands that are uniform in depth, and that lack trees or islands or aquatic vegetation. This confirms what was long ago reported about waterbirds on cotton irrigation storages and natural wetlands in the Namoi Valley (Broome & Jarman 1983), and has been described for other wetland systems of inland New South Wales (Kingsford & Thomas 1995). 

Waterbird breeding on the on-farm wetlands of the Lower Gwydir Valley occurred in all three years 1999-2001. Most recorded nesting was by colonially-nesting, tree-platform-nesting darters, cormorants and ciconiiforms (herons, egrets, spoonbills, and ibises), although fledging success could not be determined. Very few clutches were seen produced by waterbird species that nest on the ground or in aquatic vegetation or in holes in trees.

The tree-platform-nesters tended to nest in colonies and to use the same wetlands and trees year after year. The greatest numbers of nests of any species at one time were: 56 Royal Spoonbill nests on C in April 2001, 40 Great Cormorant nests on B2 in March 2001, 33 Great Cormorant nests on B2 in April 2000, 22 Great Cormorant nests on B1 in February 2001, and 24 White-necked Heron Nests on C in February 2001. 

While such numbers are good to see (and easily seen on the on-farm wetlands), they are very small by the standards of breeding colonies on natural wetlands in the Lower Gwydir Valley and elsewhere in inland New South Wales. For example, the largest number of nests of ibises recorded on all the sampled wetlands at one time (February 2001 survey) was 23, split between 4 wetlands. That can be compared with colonies estimated at 100-150,000 pairs in the Gwydir Wetlands (Maher 1999). Estimates of numbers of all colonially nesting waterbird species breeding in the Gwydir Wetlands range from 0.5 to 1 million birds. At present the on-farm storages can make only a very small contribution, which must be less than 0.5%, to breeding by colonial, tree-nesting waterbirds in the lower Gwydir Valley. 

The contribution to breeding by other waterbird species will be even lower. However, the regular nesting by small numbers of magpie geese on one exceptional on-farm wetland is noteworthy. That particular wetland was built with permanent islands, around which a deep fringe of Typha sp (cumbungi) beds has grown. The islands are well vegetated. Geese nest on platforms of crushed Typha sp and Persicaria sp. Water levels in this wetland are not drawn down as fully or as often as they are in most other wetlands. This wetland shows the potential that storages could have for being modified to support waterbirds.

Breeding by tree-platform-nesting birds in our study appeared to end as water level fell; one breeding event terminated abruptly when water level was drawn down rapidly. Birds deserted even though water still surrounded the nest-tree. Research on tree-nesting waterbirds in inland NSW has indicated that water around nest-trees should be maintained for at least four months (Briggs 1988, Briggs et al. 1997) for a breeding attempt to be successful. Most on-farm storages that are being used as a source of irrigation water in summer (the peak season for breeding in our observations) will not have their water levels left unaltered for that long.

6. Potential Contribution to Conservation by On-farm Wetlands

The present on-farm wetlands in the lower Gwydir Valley contribute to supporting a fairly diverse community of mainly common waterbirds numbering perhaps 24,000 waterbirds on average. This may be 1-5 % of the total waterbird community in the valley. At least a third of on-farm wetlands support very few birds, but the best third carry better numbers. The reasons for those higher numbers relate to resources that they offer foraging, resting or nesting waterbirds.

If all on-farm wetlands could carry as many birds as the best one-third of our sample, then the whole system of on-farm wetlands in the lower Gwydir cotton-growing region would support perhaps 60,000 waterbirds on average. 

Waterbird richness, in species, numbers and predictability, reflects general biotic richness and biophysical properties of a wetland, as indicated by our seed bank sampling study and by the scoring of wetland attributes in our surveys. To attract higher numbers of birds, on-farm wetlands ideally should have trees standing in shallow water, an appropriate hydrologic regime and a seed bank with the capacity to establish aquatic vegetation, and invertebrate and fish communities.

Cotton-farmers could modify their use of water storages (and water) to improve some wetlands, if the necessary changes could be compatible with their farming practices and profitability. Retaining (or even inserting) trees, engineering some shallow areas, and establishing aquatic vegetation in new storages would all encourage waterbirds. Even if the major storages cannot be developed in those ways, some minor storages or other on-farm wetlands might be. One of our very richest wetlands was just a tailwater sump, with dead trees and both deep and persistent, and shallow, well-vegetated, water. 

Storages that are steep-sided and filled and drawn-down rapidly fail to develop broad beds of emergent aquatic plants, such as Typha sp (cumbungi). Consequently, they do not attract waterbirds needing such habitat, such as swamphens, bitterns and reedwarblers. Beds of sedges and rushes are also rare, and storages consequently attract few snipe, crakes and rails. Exposed gently sloping muddy shores are similarly unusual, and thus sandpipers, and other waders, are not abundant on storages. All those deficits could be corrected by designing storages, and managing their water-levels, with birds in mind.

However, if on-farm wetlands provided better feeding and resting resources, they would still contribute little to breeding, for which birds surveyed on the system of on-farm wetlands must use other, natural wetlands. Drawdown of water level was linked to the end of at least some breeding attempts we recorded. If it were possible to refrain from rapid drawdown while birds were breeding, some storages could contribute to the nesting success of tree-nesting waterbirds. More vegetated islands would allow other types of birds to breed, such as the Magpie Geese that nested on one storage that had well-vegetated islands and persistently maintained water-levels. 

The on-farm wetlands differ from natural wetlands in many ways. Currently the most noticeable difference is that they tend to be deeper, steeper-banked, unvegetated and structurally homogenous; natural wetlands are vegetated, heterogeneous, and have some shallower areas and some gently sloping bank. However, on-farm wetlands may be wet for a considerable part of the year; and they are well dispersed at a local and a regional scale. Many cotton farms have 3 to 6 storages on them. Even if only one storage per farm were modified to encourage birds, the resultant spread of waterbird habitat across the landscape, and through time, could be very beneficial.

On-farm storages present a golden opportunity for the cotton industry to contribute to biodiversity conservation, perhaps at little cost to profitability. In effect, the water being used by the industry could be used to benefit biodiversity as well as cotton production.

7. Acknowledgments

We would like to thank the many owners or managers who provided information about, and allowed us to carry out surveys on, their cotton farms. We are particularly grateful to Dr Margaret Brock for her advice, guidance and practical help in sampling seed banks, to Sarah Mika who voluntarily helped gather sediments, and to Sue Botting who helped in the glasshouse work on seed-bank material. We thank Dr John Duggin for letting us accompany him into natural wetlands, and Hideyuki Tokushima for helping with data analyses.

8. References

Briggs, S.V. 1988 Guidelines for management of inland wetlands in southern New South Wales. Wetlands Australia 8 (1), 1-2

Briggs, S.V., Thornton, S.A. & Lawler, W.G. 1997 Relationships between hydrological control of River Red Gum wetlands and waterbird breeding. Emu 97, 31-42

Brock, M.A. 1997 Are there seeds in your wetland? Assessing wetland vegetation. 16 pages. Land and Water Resources Research and Development Corporation, Canberra.

Brock, M.A., Theodore, K. & O’Donnell, L. 1994 Seed-bank methods for Australian wetlands. Australian Journal of Marine and Freshwater Research 45, 483-493.

Broome, L.S. & Jarman, P.J. 1983 Waterbirds on natural and artificial waterbodies in the Namoi Calley, New South Wales. Emu 83, 99-104.

DLWC 1996 MacIntyre, Gwydir and Namoi River Catchment Areas: irrigation and riparian vegetation. 1:500,000 Map prepared by B.A.Peasley, Inverell Resource Centre.

Kingsford, R.T. & Thomas, R.F. 1995 The Macquarie Marshes in arid Australia and their waterbirds: a 50-year history of decline. Environmental Management 19, 867-878.

Maher, M. 1999 How many ibis do you really need? Wetlands Australia 9, 4-5 

Appendix 1. Mean numbers of waterbirds, by species or species-group, recorded on the 19 on-farm wetlands, averaged over the 23 surveys.

	
	A1
	A2
	A3
	B1
	B2
	B3
	B4
	B5

	G-c grebe
	0
	0
	0
	0
	0
	0
	0
	0

	Sm grebes
	0.16
	0
	8.14
	0.27
	1.27
	4.33
	8.68
	0

	Pelican
	0
	0.05
	2.14
	3.73
	7.91
	0
	0
	3.94

	Cormornts
	3.32
	5.86
	3.14
	9.05
	49.23
	0.14
	0.23
	0.35

	Darters
	1.58
	1.95
	0.71
	3.86
	20.00
	0.14
	0.32
	0.24

	Egr/Herons
	1.00
	3.24
	6.29
	8.86
	6.55
	1.43
	0.77
	0.47

	Ibises
	0.53
	0.14
	12.14
	11.68
	10.00
	4.33
	0.36
	0

	Spoonbls
	1.00
	0
	6.14
	15.68
	4.09
	0.19
	0.05
	0.41

	Magp Gse
	0
	0
	0
	0
	0
	0
	0
	0

	Whistle-d
	0
	0
	0
	0
	0.14
	0
	0.64
	0

	Blck Swan
	0.21
	0.19
	18.14
	0.77
	0.27
	1.19
	1.45
	0.18

	Blck Duck
	3.53
	1.86
	185.14
	11.68
	49.73
	12.81
	16.86
	21.00

	Teals
	4.47
	1.71
	100.00
	35.45
	122.73
	9.81
	22.00
	4.47

	Shoveller
	0
	0
	0
	0
	0.09
	0
	0.27
	0

	Pink-e Dck
	0.26
	0.33
	35.71
	0.82
	32.27
	1.38
	2.36
	0

	Hardhead
	0
	0
	0
	0.27
	5.32
	0.38
	2.32
	0

	Woodduck
	1.11
	2.05
	61.43
	38.95
	29.00
	2.29
	0.68
	21.41

	Stifftails
	0
	0
	0
	0.05
	0
	0
	1.18
	0

	B-t Ntve Hn
	0
	0
	0
	0
	0
	0
	0
	0

	Moorhen
	0
	0
	0
	0
	0.18
	1.24
	1.68
	0

	Swmphen
	0
	0
	0
	0
	0
	11.19
	1.27
	0

	Coot
	0.21
	0.29
	71.42
	1.09
	3.05
	14.9
	17.68
	3.35

	Stilts
	0.47
	0.05
	0.57
	0.64
	0.86
	1.57
	0.64
	0.12

	
	
	
	
	
	
	
	
	

	TOTALS
	17.85
	17.72
	511.11
	142.85
	342.69
	67.32
	79.44
	55.94

	
	
	
	
	
	
	
	
	

	
	C
	D
	E
	F
	G1
	G2
	
	

	G-c grebe
	0
	0
	0.41
	0.10
	0
	0
	
	

	Sm grebes
	0
	0.05
	0.77
	0
	0
	0.45
	
	

	Pelican
	4.41
	5.57
	3.55
	0.30
	0.07
	30.82
	
	

	Cormornts
	8.36
	11.24
	80.18
	4.35
	0.27
	13.00
	
	

	Darters
	7.55
	1.38
	21.36
	0.45
	0.33
	1.27
	
	

	Egr/Herons
	6.86
	8.33
	4.73
	6.65
	4.53
	18.23
	
	

	Ibises
	12.23
	1.00
	2.05
	0.10
	0
	1.95
	
	

	Spoonbls
	36.73
	2.57
	0.36
	4.00
	0.87
	23.45
	
	

	Magp Gse
	1.73
	0
	2.91
	0
	0
	0
	
	

	Whistle-d
	158.09
	0
	0
	0
	0
	0
	
	

	Blck Swan
	0.64
	0.19
	0.95
	0.10
	0
	1.05
	
	

	Blck Duck
	32.82
	6.86
	36.5
	5.40
	4.07
	37.27
	
	

	Teals
	13.09
	2.38
	10.59
	0.35
	3.00
	45.05
	
	

	Shoveller
	0
	0.10
	0
	0
	0
	0
	
	

	Pink-e Dck
	0
	0
	0.05
	0
	0
	9.14
	
	

	Hardhead
	2.55
	0
	0.41
	0.05
	0
	0.27
	
	

	Woodduck
	30.27
	17.52
	7.68
	3.15
	6.07
	43.27
	
	

	Stifftails
	0
	0.14
	0
	0
	0
	0
	
	

	B-t Ntve Hn
	0
	0
	0.09
	0
	0
	0
	
	

	Moorhen
	0
	0
	0.27
	0
	0
	0
	
	

	Swmphen
	0
	0
	3.95
	0
	0
	0
	
	

	Coot
	3.91
	2.81
	2.82
	0.05
	0
	14.23
	
	

	Stilts
	0.09
	0
	0
	0.25
	0
	4.77
	
	

	
	
	
	
	
	
	
	
	

	TOTALS
	319.33
	60.14
	179.63
	25.30
	19.21
	244.22
	
	

	
	
	
	
	
	
	
	
	

	
	H1
	H2
	H3
	I1
	I2
	
	
	

	G-c grebe
	0
	0
	0
	0
	0
	
	
	

	Sm grebes
	0.10
	0.22
	0.32
	0.41
	2.83
	
	
	

	Pelican
	4.00
	0
	1.73
	1.23
	0.78
	
	
	

	Cormornts
	2.30
	11.69
	1.91
	5.09
	18.5
	
	
	

	Darters
	0.20
	1.25
	0
	3.36
	4.89
	
	
	

	Egr/Herons
	5.00
	1.37
	3.55
	2.68
	5.44
	
	
	

	Ibises
	0
	0.06
	0
	4.86
	3.17
	
	
	

	Spoonbls
	0.10
	0.31
	0
	7.68
	3.83
	
	
	

	Magp Gse
	0
	0
	0
	0.73
	0.11
	
	
	

	Whistle-d
	0
	0
	0
	3.41
	18.33
	
	
	

	Blck Swan
	0
	0
	0
	1.27
	1.72
	
	
	

	Blck Duck
	0.20
	3.25
	0.27
	10.27
	39.00
	
	
	

	Teals
	0
	4.31
	0
	2.55
	10.67
	
	
	

	Shoveller
	0
	0
	0
	0
	0
	
	
	

	Pink-e Dck
	0
	0
	0
	0.14
	0.28
	
	
	

	Hardhead
	0
	0.69
	0
	0
	1.72
	
	
	

	Woodduck
	4.30
	1.31
	0
	4.27
	1.56
	
	
	

	Stifftails
	0
	0
	0
	0
	0.06
	
	
	

	B-t Ntve Hn
	0
	0
	0
	0
	0
	
	
	

	Moorhen
	0
	0
	0
	0
	0.94
	
	
	

	Swmphen
	0
	0
	0
	0
	0.56
	
	
	

	Coot
	0
	0.25
	0
	0.82
	18.11
	
	
	

	Stilts
	0
	0
	0
	0.05
	0
	
	
	

	
	
	
	
	
	
	
	
	

	TOTALS
	16.20
	24.71
	7.78
	48.82
	132.50
	
	
	


Appendix 2. Average fidelity (probability, out of 100, that a species or species-group will be present during a survey) for bird species or species-groups on the 19 on-farm wetlands.

	
	A1
	A2
	A3
	B1
	B2
	B3
	B4
	B5

	G-c grebe
	0
	0
	0
	0
	0
	0
	0
	0

	Sm grebes
	10.5
	0
	14.3
	9.1
	9.1
	38.1
	45.5
	0

	Pelican
	0
	4.8
	42.9
	50.0
	72.7
	0
	0
	23.5

	Cormornts
	47.4
	47.6
	28.6
	63.6
	95.5
	14.3
	13.6
	17.6

	Darters
	68.4
	66.7
	42.9
	50.0
	86.4
	4.8
	13.6
	11.8

	Egr/Herons
	31.6
	66.7
	57.1
	95.5
	81.8
	42.9
	9.1
	35.3

	Ibises
	5.3
	4.8
	28.6
	63.6
	45.5
	38.1
	13.6
	0

	Spoonbls
	10.5
	0
	71.4
	77.3
	45.5
	14.3
	4.5
	11.8

	Magp Gse
	0
	0
	0
	0
	0
	0
	0
	0

	Whistle-d
	0
	0
	0
	0
	4.5
	0
	9.1
	0

	Blck Swan
	10.5
	9.5
	71.4
	22.7
	18.2
	33.3
	54.5
	11.8

	Blck Duck
	36.8
	52.4
	100
	81.8
	77.3
	66.7
	59.1
	58.8

	Teals
	15.8
	14.3
	71.4
	77.3
	81.8
	66.7
	77.3
	17.6

	Shoveller
	0
	0
	0
	0
	4.5
	0
	0.14
	0

	Pink-e Dck
	5.3
	4.8
	28.6
	18.2
	50.0
	14.3
	22.7
	0

	Hardhead
	0
	0
	0
	4.5
	27.3
	4.8
	40.9
	0

	Woodduck
	10.5
	23.8
	42.9
	95.5
	95.5
	19.0
	18.2
	29.4

	Stifftails
	0
	0
	0
	4.5
	0
	0
	50.0
	0

	B-t Ntve Hn
	0
	0
	0
	0
	0
	0
	0
	0

	Moorhen
	0
	0
	0
	0
	4.5
	33.3
	40.9
	0

	Swmphen
	0
	0
	0
	0
	0
	66.7
	13.6
	0

	Coot
	15.8
	9.5
	42.9
	18.2
	45.5
	47.6
	77.3
	29.4

	Stilts
	5.3
	4.8
	28.6
	9.1
	18.2
	23.8
	13.6
	5.9

	
	
	
	
	
	
	
	
	

	Mean Fid
	11.9
	13.5
	29.2
	32.2
	37.6
	23.0
	25.1
	11.0

	
	
	
	
	
	
	
	
	

	
	C
	D
	E
	F
	G1
	G2
	
	

	G-c grebe
	0
	0
	9.3
	5.0
	0
	0
	
	

	Sm grebes
	0
	4.8
	18.2
	0
	0
	9.1
	
	

	Pelican
	59.1
	61.9
	59.1
	20.0
	6.7
	54.5
	
	

	Cormornts
	72.7
	71.4
	90.9
	50.0
	20.0
	68.2
	
	

	Darters
	90.9
	52.4
	100.0
	35.0
	20.0
	50.0
	
	

	Egr/Herons
	90.9
	90.5
	77.3
	85.0
	73.3
	90.9
	
	

	Ibises
	63.6
	23.8
	4.5
	5.0
	0
	31.8
	
	

	Spoonbls
	86.4
	52.4
	9.1
	25.0
	26.7
	77.3
	
	

	Magp Gse
	27.3
	0
	31.8
	0
	0
	0
	
	

	Whistle-d
	54.5
	0
	0
	0
	0
	0
	
	

	Blck Swan
	31.8
	9.5
	45.5
	5.0
	0
	27.3
	
	

	Blck Duck
	100
	66.7
	95.5
	75.0
	40.0
	81.8
	
	

	Teals
	59.1
	23.8
	54.5
	20.0
	13.3
	81.8
	
	

	Shoveller
	0
	4.8
	0
	0
	0
	0
	
	

	Pink-e Dck
	0
	0
	4.5
	0
	0
	45.5
	
	

	Hardhead
	18.2
	0
	18.2
	5.0
	0
	9.1
	
	

	Woodduck
	86.4
	81
	63.6
	25.0
	26.7
	68.2
	
	

	Stifftails
	0
	9.5
	0
	0
	0
	0
	
	

	B-t Ntve Hn
	0
	0
	9.0
	0
	0
	0
	
	

	Moorhen
	0
	0
	13.6
	0
	0
	0
	
	

	Swmphen
	0
	0
	77.3
	0
	0
	0
	
	

	Coot
	45.5
	23.8
	40.9
	5.0
	0
	54.5
	
	

	Stilts
	4.5
	0
	0
	5.0
	0
	36.4
	
	

	
	
	
	
	
	
	
	
	

	Mean Fid
	38.7
	25.1
	35.8
	15.9
	9.9
	34.2
	
	

	
	
	
	
	
	
	
	
	

	
	H1
	H2
	H3
	I1
	I2
	
	Mean Fid
	

	G-c grebe
	0
	0
	0
	0
	0
	
	0.75
	

	Sm grebes
	10.0
	12.5
	18.2
	13.6
	55.6
	
	14.14
	

	Pelican
	40.0
	0
	27.3
	31.8
	11.1
	
	29.76
	

	Cormornts
	50.0
	68.7
	9.1
	54.5
	72.2
	
	50.31
	

	Darters
	10.0
	37.5
	0
	81.8
	83.3
	
	47.66
	

	Egr/Herons
	90.0
	62.5
	54.5
	63.6
	77.8
	
	67.17
	

	Ibises
	0
	6.0
	0
	18.2
	55.6
	
	21.47
	

	Spoonbls
	10.0
	18.7
	0
	86.4
	55.6
	
	35.94
	

	Magp Gse
	0
	0
	0
	4.5
	5.6
	
	3.64
	

	Whistle-d
	0
	0
	0
	9.1
	27.8
	
	5.53
	

	Blck Swan
	0
	0
	0
	27.3
	44.4
	
	22.25
	

	Blck Duck
	20.0
	75.0
	9.1
	45.5
	100
	
	65.34
	

	Teals
	0
	50.0
	0
	27.3
	83.3
	
	43.96
	

	Shoveller
	0
	0
	0
	0
	0
	
	0.5
	

	Pink-e Dck
	0
	0
	0
	4.5
	16.7
	
	11.32
	

	Hardhead
	0
	6.2
	0
	0
	33.3
	
	8.82
	

	Woodduck
	10.0
	6.2
	0
	40.9
	16.7
	
	39.97
	

	Stifftails
	0
	0
	0
	0
	5.6
	
	3.66
	

	B-t Ntve Hn
	0
	0
	0
	0
	0
	
	0.47
	

	Moorhen
	0
	0
	0
	0
	38.9
	
	6.91
	

	Swmphen
	0
	0
	0
	0
	22.2
	
	9.46
	

	Coot
	0
	18.7
	0
	13.6
	55.6
	
	28.62
	

	Stilts
	0
	0
	0
	4.5
	0
	
	8.41
	

	
	
	
	
	
	
	
	
	

	Mean Fid
	10.4
	15.7
	5.1
	22.9
	37.4
	
	
	


Appendix 3. Waterbirds recorded breeding on platform nests

	WETLND
	Feb-99
	Feb-00
	Mar-00
	e Apr-00
	l Apr-00

	B1
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Sheet1

		Total counts

																																																				Storages		Non-storages

		Species		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS		Feb-99		Feb-99

		Gr-cr grebe		0		0		0		0		0		2		2		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		11		17		6

		Small grebes		70		3		70		12		22		38		42		45		30		0		5		7		7		1		13		1		1		18		46		20		9		1		9		470		22		12

		Pelican		52		74		42		69		326		96		316		23		83		11		118		44		15		18		2		42		13		18		4		0		0		24		34		1424		0		7

		Darter		24		41		52		53		36		70		54		66		84		85		80		29		60		49		41		54		34		98		117		78		126		136		42		1509		194		4

		Pied corm		2		102		71		34		39		118		68		76		85		30		42		98		68		68		28		22		5		72		51		36		30		315		14		1474		96		14

		Litt pied c		32		12		20		4		1		3		12		4		0		3		0		0		8		0		0		3		1		0		0		0		0		0		0		103		4		2

		Litt blck c		19		66		6		8		73		83		8		17		331		2		9		261		89		203		40		8		96		35		26		73		98		441		55		2047		80		5

		Great corm		0		7		2		8		2		30		124		109		125		40		63		33		49		32		81		7		3		29		83		67		53		110		73		1130		124		22

		Wh-n heron		0		10		15		10		25		10		6		46		13		0		2		13		5		4		4		22		5		44		103		55		44		2		13		451		11		0

		Wh-f heron		6		8		6		14		1		17		20		94		23		8		19		12		14		9		6		1		6		46		14		4		10		12		0		350		32		23

		wh egrets		23		36		52		13		38		21		16		129		57		46		45		44		40		69		54		0		11		11		18		109		49		32		23		936		196		13

		Roy spnbll		3		54		89		80		89		110		176		146		118		45		73		44		3		28		8		75		86		71		117		79		301		33		17		1845		164		9

		Y-b spnbll		5		3		4		9		6		22		33		72		31		10		29		33		11		18		1		9		10		25		10		5		20		14		23		403		24		12

		Magpie gs		0		0		5		24		15		14		22		5		6		0		0		0		0		0		0		2		0		0		1		0		10		0		0		104		0		24

		W wh-duck		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		14

		Pl wh-duck		0		0		2		50		20		0		35		315		292		173		638		47		0		0		0		0		78		31		57		2		510		750		900		3900		2		0

		Bl swan		15		102		9		6		8		11		7		14		12		11		9		23		7		14		13		9		18		16		9		12		9		5		2		341		27		22

		Blck duck		515		505		478		682		366		243		236		341		346		295		298		247		420		174		257		50		191		269		269		161		128		638		253		7362		985		108

		grey teal		40		139		344		687		484		527		393		325		137		58		44		12		89		49		128		110		191		1210		304		204		288		624		610		6997		487		210

		chstnt teal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		2		1		8

		Shoveller		0																																								0		0		0		0		0		0

		Pink-e duck		28		89		118		249		22		32		33		123		5		0		0		0		0		0		8		6		0		13		34		8		35		0		478		1281		22		2

		Hardhead		0		6		0		19		8		8		2		3		0		0		0		0		10		3		13		17		2		38		76		32		37		16		6		296		6		10

		Woodduck		47		273		422		210		149		141		448		484		71		70		151		151		202		225		457		107		114		402		206		147		218		88		105		4888		366		17

		Blue-bill		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		Musk duck		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		2		1		9		3		1

		B-t ntve-hen		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		4

		Moorhen		12		4		9		10		9		7		3		10		2		1		2		10		0		0		5		1		0		1		1		0		3		0		0		90		16		5

		Swamphen		0		1		2		5		8		16		26		42		44		8		9		0		5		19		0		12		13		3		15		26		56		24		31		365		7		70

		Coot		148		141		300		368		163		167		252		79		57		83		3		0		0		0		0		48		90		42		126		100		73		31		48		2319		300		92

		B-wng stilt		9		39		9		6		9		20		22		68		2		0		0		0		0		9		12		0		4		5		0		0		0		2		0		216		28		20

		Glssy ibis		0		2		10		50		0		42		2		1		0		0		0		0		0		0		10		0		0		0		0		0		0		0		0		117		1		231

		White ibis		6		21		66		34		11		25		40		49		25		10		1		13		4		20		0		45		28		21		190		21		2		0		0		632		111		257

		Str-n ibis		4		0		20		27		0		37		19		210		86		0		2		2		0		0		0		0		0		30		24		0		3		0		10		474		118		350

		Sndpp+Do		2		0		0		5		0		0		3		45		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		55

		Tern+Gull		0		6		226		347		38		239		21		8		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		891

				1062		1744		2449		3094		1968		2149		2441		2959		2065		989		1642		1123		1106		1012		1182		651		1002		2553		1901		1241		2113		3302		2747		42495

		Pied corm		2		102		71		34		39		118		68		76		85		30		42		98		68		68		28		22		5		72		51		36		30		315		14

		Litt pied c		32		12		20		4		1		3		12		4		0		3		0		0		8		0		0		3		1		0		0		0		0		0		0

		Litt blck c		19		66		6		8		73		83		8		17		331		2		9		261		89		203		40		8		96		35		26		73		98		441		55

		Great corm		0		7		2		8		2		30		124		109		125		40		63		33		49		32		81		7		3		29		83		67		53		110		73

		Wh-n heron		0		10		15		10		25		10		6		46		13		0		2		13		5		4		4		22		5		44		103		55		44		2		13

		Wh-f heron		6		8		6		14		1		17		20		94		23		8		19		12		14		9		6		1		6		46		14		4		10		12		0

		wh egrets		23		36		52		13		38		21		16		129		57		46		45		44		40		69		54		0		11		11		18		109		49		32		23

		Roy spnbll		3		54		89		80		89		110		176		146		118		45		73		44		3		28		8		75		86		71		117		79		301		33		17

		Y-b spnbll		5		3		4		9		6		22		33		72		31		10		29		33		11		18		1		9		10		25		10		5		20		14		23

		Glssy ibis		0		2		10		50		0		42		2		1		0		0		0		0		0		0		10		0		0		0		0		0		0		0		0

		White ibis		6		21		66		34		11		25		40		49		25		10		1		13		4		20		0		45		28		21		190		21		2		0		0

		Str-n ibis		4		0		20		27		0		37		19		210		86		0		2		2		0		0		0		0		0		30		24		0		3		0		10

		Magpie gs		0		0		5		24		15		14		22		5		6		0		0		0		0		0		0		2		0		0		1		0		10		0		0

		W wh-duck		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Pl wh-duck		0		0		2		50		20		0		35		315		292		173		638		47		0		0		0		0		78		31		57		2		510		750		900

		Bl swan		15		102		9		6		8		11		7		14		12		11		9		23		7		14		13		9		18		16		9		12		9		5		2

		Blck duck		515		505		478		682		366		243		236		341		346		295		298		247		420		174		257		50		191		269		269		161		128		638		253

		grey teal		40		139		344		687		484		527		393		325		137		58		44		12		89		49		128		110		191		1210		304		204		288		624		610

		chstnt teal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0

		Shoveller		0																																								0		0		0

		Pink-e duck		28		89		118		249		22		32		33		123		5		0		0		0		0		0		8		6		0		13		34		8		35		0		478

		Hardhead		0		6		0		19		8		8		2		3		0		0		0		0		10		3		13		17		2		38		76		32		37		16		6

		Woodduck		47		273		422		210		149		141		448		484		71		70		151		151		202		225		457		107		114		402		206		147		218		88		105

		Blue-bill		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Musk duck		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		2		1

		B-t ntve-hen		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Moorhen		12		4		9		10		9		7		3		10		2		1		2		10		0		0		5		1		0		1		1		0		3		0		0

		Swamphen		0		1		2		5		8		16		26		42		44		8		9		0		5		19		0		12		13		3		15		26		56		24		31

		Coot		148		141		300		368		163		167		252		79		57		83		3		0		0		0		0		48		90		42		126		100		73		31		48
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		Monthly Totals by groups

		Group		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS						GROUP		Totals		%		Rank

		Grebes		70		3		70		12		22		40		44		52		30		0		5		7		7		1		13		1		1		18		46		20		9		1		9		481						Grebes		481		1.13		10

		Pelican		52		74		42		69		326		96		316		23		83		11		118		44		15		18		2		42		13		18		4		0		0		24		34		1424						Pelican		1424		3.35		7

		Darter		24		41		52		53		36		70		54		66		84		85		80		29		60		49		41		54		34		98		117		78		126		136		42		1509						Darter		1509		3.55		6

		Cormorant		53		187		99		54		115		234		212		206		541		75		114		392		214		303		149		40		105		136		160		176		181		866		142		4754						Cormorant		4754		11.19		2

		Her+Egret		29		54		73		37		64		48		42		269		93		54		66		69		59		82		64		23		22		101		135		168		103		46		36		1737						Her+Egret		1737		4.09		5

		Spoonbills		8		57		93		89		95		132		209		218		149		55		102		77		14		46		9		84		96		96		127		84		321		47		40		2248						Spoonbills		2248		5.29		4

		Ibises		10		23		96		111		11		104		61		260		111		10		3		15		4		20		10		45		28		51		214		21		5		0		10		1223						Ibises		1223		2.88		8

		Ducks etc		645		1114		1378		1928		1072		976		1176		1611		869		607		1140		480		728		465		876		301		596		1979		956		568		1236		2125		2355		25181						Ducks etc		25181		59.26		1

		Coots etc		160		146		311		383		180		190		281		133		103		92		14		10		5		19		5		61		103		46		142		126		132		55		79		2776						Coots etc		2776		6.53		3

		Waders		11		39		9		11		9		20		25		113		2		0		0		0		0		9		12		0		4		5		0		0		0		2		0		271						Waders		271		0.64		11

		Terns+Gull		0		6		226		347		38		239		21		8		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		891						Terns+Gull		891		2.1		9

		TOTALS		1062		1744		2449		3094		1968		2149		2441		2959		2065		989		1642		1123		1106		1012		1182		651		1002		2553		1901		1241		2113		3302		2747		42495								42495		100.01

		Group		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00
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Sheet1

		Gwydir waterbirds				Seedbank storages only

		Fidelity

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		G-c grebe		9.3		0		0		0		0		0		0		5		0

		Sm grebes		18.2		55.6		0		13.6		9.1		9.1		10		0		4.8

		Pelican		59.1		11.1		59.1		31.8		50		54.5		40		20		61.9

		Cormornts		90.9		72.2		72.7		54.5		63.6		68.2		50		50		71.4

		Darters		100		83.3		90.9		81.8		50		50		10		35		52.4

		Egr/Herons		77.3		77.8		90.9		63.6		95.5		90.9		90		85		90.5

		Ibises		4.5		55.6		63.6		18.2		63.6		31.8		0		5		23.8

		Spoonbls		9.1		55.6		86.4		86.4		77.3		77.3		10		25		52.4

		Magp Gse		31.8		5.6		27.3		4.5		0		0		0		0		0

		Whistle-d		0		27.8		54.5		9.1		0		0		0		0		0

		Blck Swan		45.5		44.4		31.8		27.3		22.7		27.3		0		5		9.5

		Blck Duck		95.5		100		100		45.5		81.8		81.8		20		75		66.7

		Teals		54.5		83.3		59.1		27.3		77.3		81.8		0		20		23.8

		Shoveller		0		0		0		0		0		0		0		0		4.8

		Pink-e Dck		4.5		16.7		0		4.5		18.2		45.5		0		0		0

		Hardhead		18.2		33.3		18.2		0		4.5		9.1		0		5		0

		Woodduck		63.6		16.7		86.4		40.9		95.5		68.2		10		25		81

		Stifftails		0		5.6		0		0		4.5		0		0		0		9.5

		B-t Ntve Hn		9		0		0		0		0		0		0		0		0

		Moorhen		13.6		38.9		0		0		0		0		0		0		0

		Swmphen		77.3		22.2		0		0		0		0		0		0		0

		Coot		40.9		55.6		45.5		13.6		18.2		54.5		0		5		23.8

		Stilts		0		0		4.5		4.5		9.1		36.4		0		5		0

		TOTALS		822.8		861.3		890.9		527.1		740.9		786.4		240		365		576.3

		Densities

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		G-c grebe		0.63		0		0		0		0		0		0		0.04		0

		Sm grebes		1.18		9.43		0		0.46		0.27		0.26		0.12		0		0.03

		Pelican		5.46		2.6		3.67		1.37		3.73		18.02		4.82		0.12		3.28

		Cormornts		123.35		61.67		6.97		5.66		9.05		7.6		2.77		1.8		6.61

		Darters		32.86		16.3		6.29		3.73		3.86		0.74		0.24		0.19		0.81

		Egr/Herons		7.28		18.13		5.72		2.98		8.86		10.66		6.02		2.75		4.9

		Ibises		3.15		10.57		10.19		5.4		11.68		1.14		0		0.04		0.59

		Spoonbls		0.55		12.77		30.61		8.53		15.68		13.71		0.12		1.65		1.51

		Magp Gse		4.48		0		1.44		0		0		0		0		0		0

		Whistle-d		0		61.1		131.74		3.79		0		0		0		0		0

		Blck Swan		1.46		5.73		0.53		1.41		0.77		0.61		0		0.04		0.11

		Blck Duck		56.15		130		27.35		11.41		11.68		21.8		0.24		2.23		4.04

		Teals		16.29		35.57		10.91		2.83		35.45		26.35		0		0.14		1.4

		Shoveller		0		0		0		0		0		0		0		0		0.06

		Pink-e Dck		0.08		0.93		0		0.16		0.82		5.35		0		0		0

		Hardhead		0.63		5.73		2.12		0		0.27		0.16		0		0.02		0

		Woodduck		11.82		5.2		25.22		4.74		38.95		25.3		5.18		1.3		10.3

		Stifftails		0		0.2		0		0		0.05		0		0		0		0.08

		B-t Ntve Hn		0.14		0		0		0		0		0		0		0		0

		Moorhen		0.42		3.13		0		0		0		0		0		0		0

		Swmphen		6.08		1.87		0		0		0		0		0		0		0

		Coot		4.34		60.37		3.26		0.91		1.09		8.32		0		0.02		1.65

		Stilts		0		0		0.07		0.06		0.64		2.79		0		0.1		0

				276.35		441.3		266.09		53.44		142.85		142.81		19.51		10.44		35.37

		Proportions

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		G-c grebe		0.0023		0		0		0		0		0		0		0.0038		0

		Sm grebes		0.0043		0.0214		0		0.0086		0.0019		0.0018		0.0062		0		0.0008

		Pelican		0.0198		0.0059		0.0138		0.0256		0.0261		0.1262		0.2471		0.0115		0.0927

		Cormornts		0.4464		0.1397		0.0262		0.1059		0.0633		0.0532		0.142		0.1724		0.1869

		Darters		0.1189		0.0369		0.0236		0.0698		0.027		0.0052		0.0123		0.0182		0.0229

		Egr/Herons		0.0263		0.0411		0.0215		0.0558		0.062		0.0746		0.3086		0.2634		0.1385

		Ibises		0.0114		0.024		0.0383		0.101		0.0818		0.008		0		0.0038		0.0167

		Spoonbls		0.002		0.0289		0.115		0.1596		0.1098		0.096		0.0062		0.158		0.0427

		Magp Gse		0.0162		0		0.0054		0		0		0		0		0		0

		Whistle-d		0		0.1385		0.4951		0.0709		0		0		0		0		0

		Blck Swan		0.0053		0.013		0.002		0.0264		0.0054		0.0043		0		0.0038		0.0031

		Blck Duck		0.2032		0.2946		0.1028		0.2135		0.0818		0.1527		0.0123		0.2136		0.1142

		Teals		0.0589		0.0806		0.038		0.053		0.2482		0.1845		0		0.0134		0.0396

		Shoveller		0		0		0		0		0		0		0		0		0.0017

		Pink-e Dck		0.0003		0.0021		0		0.003		0.0057		0.0375		0		0		0

		Hardhead		0.0023		0.013		0.008		0		0.0019		0.0011		0		0.0019		0

		Woodduck		0.0428		0.0118		0.0948		0.0887		0.2695		0.1772		0.2655		0.1245		0.2912

		Stifftails		0		0.0005		0		0		0.0004		0		0		0		0.0023

		B-t Ntve Hn		0.0005		0		0		0		0		0		0		0		0

		Moorhen		0.0015		0.0071		0		0		0		0		0		0		0

		Swmphen		0.022		0.0042		0		0		0		0		0		0		0

		Coot		0.0157		0.1368		0.0123		0.017		0.0076		0.0583		0		0.0019		0.0466

		Stilts		0		0		0.0003		0.0011		0.0045		0.0195		0		0.0096		0

				1.0001		1.0001		0.9971		0.9999		0.9969		1.0001		1.0002		0.9998		0.9999





Sheet2

		

				Spp richn		Dens Totls		Fid Totals		Log Dens		No inds		Log inds						Log Fid ttl		Spp richn

		Kurra 3		3.75		276.4		822.8		5.622		77.17		4.346						6.713		3.75

		Fair Tw		6.42		441.3		861.3		6.09		71.92		4.276						6.758		6.42

		Topbox		4.75		266.1		890.9		5.584		15.25		2.725						6.792		4.75

		Fair Main		0.92		53.4		527.1		3.978		1.75		0.56						6.267		0.92

		Mid 1		4.58		142.8		740.9		4.961		21.58		3.072						6.608		4.58

		Tell 4		4.92		142.8		786.4		4.961		13.67		2.615						6.667		4.92

		Krui 2		1.08		19.5		240		2.97		1.92		0.652						5.481		1.08

		Gara		2.08		10.4		365		2.342		4.67		1.541						5.9		2.08

		Myambla		2		35.4		576.3		3.567		5.67		1.735						6.357		2
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		Gwydir waterbirds: seedbank storages only

		Selected birds species 1.

		Densities

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		Magp Gse		4.48		0		1.44		0		0		0		0		0		0

		Whistle-d		0		61.1		131.74		3.79		0		0		0		0		0

		Blck Swan		1.46		5.73		0.53		1.41		0.77		0.61		0		0.04		0.11

		Blck Duck		56.15		130		27.35		11.41		11.68		21.8		0.24		2.23		4.04

		Teals		16.29		35.57		10.91		2.83		35.45		26.35		0		0.14		1.4

		Shoveller		0		0		0		0		0		0		0		0		0.06

		Pink-e Dck		0.08		0.93		0		0.16		0.82		5.35		0		0		0

		Hardhead		0.63		5.73		2.12		0		0.27		0.16		0		0.02		0

		Woodduck		11.82		5.2		25.22		4.74		38.95		25.3		5.18		1.3		10.3

		Stifftails		0		0.2		0		0		0.05		0		0		0		0.08

		B-t Ntve Hn		0.14		0		0		0		0		0		0		0		0

		Moorhen		0.42		3.13		0		0		0		0		0		0		0

		Swmphen		6.08		1.87		0		0		0		0		0		0		0

		Coot		4.34		60.37		3.26		0.91		1.09		8.32		0		0.02		1.65

				101.89		309.83		202.57		25.25		89.08		87.89		5.42		3.75		17.64

		Fidelity

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		Magp Gse		31.8		5.6		27.3		4.5		0		0		0		0		0

		Whistle-d		0		27.8		54.5		9.1		0		0		0		0		0

		Blck Swan		45.5		44.4		31.8		27.3		22.7		27.3		0		5		9.5

		Blck Duck		95.5		100		100		45.5		81.8		81.8		20		75		66.7

		Teals		54.5		83.3		59.1		27.3		77.3		81.8		0		20		23.8

		Shoveller		0		0		0		0		0		0		0		0		4.8

		Pink-e Dck		4.5		16.7		0		4.5		18.2		45.5		0		0		0

		Hardhead		18.2		33.3		18.2		0		4.5		9.1		0		5		0

		Woodduck		63.6		16.7		86.4		40.9		95.5		68.2		10		25		81

		Stifftails		0		5.6		0		0		4.5		0		0		0		9.5

		B-t Ntve Hn		9		0		0		0		0		0		0		0		0

		Moorhen		13.6		38.9		0		0		0		0		0		0		0

		Swmphen		77.3		22.2		0		0		0		0		0		0		0

		Coot		40.9		55.6		45.5		13.6		18.2		54.5		0		5		23.8

		TOTALS		454.4		450.1		422.8		172.7		322.7		368.2		30		135		219.1

				Seed sp r		Bird den tl		Fidel ttl		Log n dens				Log n seed

		Kurra 3		3.75		101.9		454.4		4.624				4.346

		Fair Tw		6.42		309.8		450.1		5.736				4.276

		Topbox		4.75		202.6		422.8		5.311				2.725

		Fair Main		0.92		25.3		172.7		3.231				0.56

		Mid 1		4.58		89.1		322.7		4.49				3.072

		Tell 4		4.92		87.9		368.2		4.476				2.615

		Krui 2		1.08		5.4		30		1.686				0.652

		Gara		2.08		3.8		135		1.335				1.541

		Myambla		2		17.6		219.1		2.868				1.735

		Selected birds species 1.				2

		Densities

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		Magp Gse		4.48		0		1.44		0		0		0		0		0		0

		Whistle-d		0		61.1		131.74		3.79		0		0		0		0		0

		Blck Swan		1.46		5.73		0.53		1.41		0.77		0.61		0		0.04		0.11

		Blck Duck		56.15		130		27.35		11.41		11.68		21.8		0.24		2.23		4.04

		Teals		16.29		35.57		10.91		2.83		35.45		26.35		0		0.14		1.4

		Shoveller		0		0		0		0		0		0		0		0		0.06

		Pink-e Dck		0.08		0.93		0		0.16		0.82		5.35		0		0		0

		Hardhead		0.63		5.73		2.12		0		0.27		0.16		0		0.02		0

		Woodduck		11.82		5.2		25.22		4.74		38.95		25.3		5.18		1.3		10.3

		Stifftails		0		0.2		0		0		0.05		0		0		0		0.08

				90.91		244.46		199.31		24.34		87.99		79.57		5.42		3.73		15.99

		Fidelity

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		Magp Gse		31.8		5.6		27.3		4.5		0		0		0		0		0

		Whistle-d		0		27.8		54.5		9.1		0		0		0		0		0

		Blck Swan		45.5		44.4		31.8		27.3		22.7		27.3		0		5		9.5

		Blck Duck		95.5		100		100		45.5		81.8		81.8		20		75		66.7

		Teals		54.5		83.3		59.1		27.3		77.3		81.8		0		20		23.8

		Shoveller		0		0		0		0		0		0		0		0		4.8

		Pink-e Dck		4.5		16.7		0		4.5		18.2		45.5		0		0		0

		Hardhead		18.2		33.3		18.2		0		4.5		9.1		0		5		0

		Woodduck		63.6		16.7		86.4		40.9		95.5		68.2		10		25		81

		Stifftails		0		5.6		0		0		4.5		0		0		0		9.5

		Totals		313.6		333.4		377.3		159.1		304.5		313.7		30		130		195.3

				Seed sp r		Log n seed		Bird den tl		Log n dens		Fidel ttl

		Kurra 3		3.75		4.346		90.91		4.51		313.6

		Fair Tw		6.42		4.276		244.46		5.499		333.4

		Topbox		4.75		2.725		199.31		5.295		377.3

		Fair Main		0.92		0.56		24.34		3.192		159.1

		Mid 1		4.58		3.072		89.99		4.5		304.5

		Tell 4		4.92		2.615		79.57		4.377		313.7

		Krui 2		1.08		0.652		5.42		1.69		30

		Gara		2.08		1.541		3.73		1.316		130

		Myambla		2		1.735		15.99		2.772		195.3
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Sheet1

		

		Wetland or										Shallows/		Count		Count		Count		Count

		Storage		Areas		Depths		Trees		Aqu Veg		temp islnd		Mn Totals		Mn Dens		Mn Fid		Mn Totals		Features		Mn Fid		Veg & sh		Trees		Fsh-eat Fd		Aqu Veg		Duck fid		Aqu Veg						Duck fid		Veg & sh		Duck fid

		Nor 1		20		3		0		0		0		17.85		89		11.9		17.85		0		11.9		0		0		27.2		0		7.9		0				0		7.9		0		7.9

		Nor 2		36		3.6		0		0		0		17.72		49		13.5		17.72		0		13.5		0		0		31.7		0		10.5		0				0		10.5		0		10.5

		Nor 6		100		4		0		0		0		511.11		511		29.2		511.11		0		29.2		0		0		45.3		0		31.4		0				0		31.4		0		31.4

		Mid 1		100		2.3		2		1		0		142.85		143		32.2		142.85		3		32.2		1		2		66.7		1		30.5		0				0		30.5		1		30.5

		Mid 2		82		2.6		2		0		0		342.69		418		37.6		342.69		2		37.6		0		2		71.2		0		35.9		0				0		35.9		0		35.9

		Md2Sp		10		0.6		0		2		1		67.32		673		23		67.32		3		23		3		0		19.1		2		20.5		2				3		20.5		3		20.5

		Md2Sk		1		1.5		0		0		1		79.44		7944		25		79.44		1		25		1		0		9.1		0		33.2		1				1		33.2		1		33.2

		Md Tw		30		2.5		0		0		0		55.94		117		11		55.94		0		11		0		0		16.7		0		11.8		1				1		11.8		0		11.8

		Topb		120		2.5		2		2		0		319.33		266		38.7		319.33		4		38.7		2		2		77.3		2		28.7		2				2		28.7		2		28.7

		Myam		170		3		2		1		0		60.14		35		25.1		60.14		3		25.1		1		2		58.7		1		19.5		1				1		19.5		1		19.5

		Kura 3		65		3		2		2		1		179.63		276		35.8		179.63		5		35.8		3		2		56.8		2		31.4		2				3		31.4		3		31.4

		Gara 1		242				0		0		0		25.3		10		15.9		25.3		0		15.9		0		0		36.7		0		13		0				0		13		0		13

		Tell 1		81				0		0		0		19.21		24		9.9		19.21		0		9.9		0		0		24.5		0		8		0				0		8		0		8

		Tell 4		171				0		0		1		244.22		143		34.2		244.22		1		34.2		1		0		62.1		0		31.4		0				1		31.4		1		31.4

		Krui 2		83		4		0		0		0		16.2		20		10.4		16.2		0		10.4		0		0		33.3		0		3		0				0		3		0		3

		Krui 3		27		3		0		0		0		24.71		86		15.7		24.71		0		15.7		0		0		32.2		0		13.7		0				0		13.7		0		13.7

		Krui 4		72		3.5		0		0		0		7.78		11		5.1		7.78		0		5.1		0		0		15.2		0		0.9		0				0		0.9		0		0.9

		Fair M		90		6		1		0		0		48.82		53		22.9		48.82		1		22.9		0		1		56.1		0		15.9		0				0		15.9		0		15.9

		Fair Tw		30		2		2		2		1		132.5		441		37.4		132.5		5		37.4		3		2		59.3		2		33.3		2				3		33.3		3		33.3

														Count		Count				Count

														Mn Fid		Mn Dens		Features		Mn Fid												0		7.9
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Sheet1

		Gwydir waterbirds				Seedbank storages only

		Fidelity

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		G-c grebe		9.3		0		0		0		0		0		0		5		0

		Sm grebes		18.2		55.6		0		13.6		9.1		9.1		10		0		4.8

		Pelican		59.1		11.1		59.1		31.8		50		54.5		40		20		61.9

		Cormornts		90.9		72.2		72.7		54.5		63.6		68.2		50		50		71.4

		Darters		100		83.3		90.9		81.8		50		50		10		35		52.4

		Egr/Herons		77.3		77.8		90.9		63.6		95.5		90.9		90		85		90.5

		Ibises		4.5		55.6		63.6		18.2		63.6		31.8		0		5		23.8

		Spoonbls		9.1		55.6		86.4		86.4		77.3		77.3		10		25		52.4

		Magp Gse		31.8		5.6		27.3		4.5		0		0		0		0		0

		Whistle-d		0		27.8		54.5		9.1		0		0		0		0		0

		Blck Swan		45.5		44.4		31.8		27.3		22.7		27.3		0		5		9.5

		Blck Duck		95.5		100		100		45.5		81.8		81.8		20		75		66.7

		Teals		54.5		83.3		59.1		27.3		77.3		81.8		0		20		23.8

		Shoveller		0		0		0		0		0		0		0		0		4.8

		Pink-e Dck		4.5		16.7		0		4.5		18.2		45.5		0		0		0

		Hardhead		18.2		33.3		18.2		0		4.5		9.1		0		5		0

		Woodduck		63.6		16.7		86.4		40.9		95.5		68.2		10		25		81

		Stifftails		0		5.6		0		0		4.5		0		0		0		9.5

		B-t Ntve Hn		9		0		0		0		0		0		0		0		0

		Moorhen		13.6		38.9		0		0		0		0		0		0		0

		Swmphen		77.3		22.2		0		0		0		0		0		0		0

		Coot		40.9		55.6		45.5		13.6		18.2		54.5		0		5		23.8

		Stilts		0		0		4.5		4.5		9.1		36.4		0		5		0

		TOTALS		822.8		861.3		890.9		527.1		740.9		786.4		240		365		576.3

		Densities

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		G-c grebe		0.63		0		0		0		0		0		0		0.04		0

		Sm grebes		1.18		9.43		0		0.46		0.27		0.26		0.12		0		0.03

		Pelican		5.46		2.6		3.67		1.37		3.73		18.02		4.82		0.12		3.28

		Cormornts		123.35		61.67		6.97		5.66		9.05		7.6		2.77		1.8		6.61

		Darters		32.86		16.3		6.29		3.73		3.86		0.74		0.24		0.19		0.81

		Egr/Herons		7.28		18.13		5.72		2.98		8.86		10.66		6.02		2.75		4.9

		Ibises		3.15		10.57		10.19		5.4		11.68		1.14		0		0.04		0.59

		Spoonbls		0.55		12.77		30.61		8.53		15.68		13.71		0.12		1.65		1.51

		Magp Gse		4.48		0		1.44		0		0		0		0		0		0

		Whistle-d		0		61.1		131.74		3.79		0		0		0		0		0

		Blck Swan		1.46		5.73		0.53		1.41		0.77		0.61		0		0.04		0.11

		Blck Duck		56.15		130		27.35		11.41		11.68		21.8		0.24		2.23		4.04

		Teals		16.29		35.57		10.91		2.83		35.45		26.35		0		0.14		1.4

		Shoveller		0		0		0		0		0		0		0		0		0.06

		Pink-e Dck		0.08		0.93		0		0.16		0.82		5.35		0		0		0

		Hardhead		0.63		5.73		2.12		0		0.27		0.16		0		0.02		0

		Woodduck		11.82		5.2		25.22		4.74		38.95		25.3		5.18		1.3		10.3

		Stifftails		0		0.2		0		0		0.05		0		0		0		0.08

		B-t Ntve Hn		0.14		0		0		0		0		0		0		0		0

		Moorhen		0.42		3.13		0		0		0		0		0		0		0

		Swmphen		6.08		1.87		0		0		0		0		0		0		0

		Coot		4.34		60.37		3.26		0.91		1.09		8.32		0		0.02		1.65

		Stilts		0		0		0.07		0.06		0.64		2.79		0		0.1		0

				276.35		441.3		266.09		53.44		142.85		142.81		19.51		10.44		35.37

		Proportions

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		G-c grebe		0.0023		0		0		0		0		0		0		0.0038		0

		Sm grebes		0.0043		0.0214		0		0.0086		0.0019		0.0018		0.0062		0		0.0008

		Pelican		0.0198		0.0059		0.0138		0.0256		0.0261		0.1262		0.2471		0.0115		0.0927

		Cormornts		0.4464		0.1397		0.0262		0.1059		0.0633		0.0532		0.142		0.1724		0.1869

		Darters		0.1189		0.0369		0.0236		0.0698		0.027		0.0052		0.0123		0.0182		0.0229

		Egr/Herons		0.0263		0.0411		0.0215		0.0558		0.062		0.0746		0.3086		0.2634		0.1385

		Ibises		0.0114		0.024		0.0383		0.101		0.0818		0.008		0		0.0038		0.0167

		Spoonbls		0.002		0.0289		0.115		0.1596		0.1098		0.096		0.0062		0.158		0.0427

		Magp Gse		0.0162		0		0.0054		0		0		0		0		0		0

		Whistle-d		0		0.1385		0.4951		0.0709		0		0		0		0		0

		Blck Swan		0.0053		0.013		0.002		0.0264		0.0054		0.0043		0		0.0038		0.0031

		Blck Duck		0.2032		0.2946		0.1028		0.2135		0.0818		0.1527		0.0123		0.2136		0.1142

		Teals		0.0589		0.0806		0.038		0.053		0.2482		0.1845		0		0.0134		0.0396

		Shoveller		0		0		0		0		0		0		0		0		0.0017

		Pink-e Dck		0.0003		0.0021		0		0.003		0.0057		0.0375		0		0		0

		Hardhead		0.0023		0.013		0.008		0		0.0019		0.0011		0		0.0019		0

		Woodduck		0.0428		0.0118		0.0948		0.0887		0.2695		0.1772		0.2655		0.1245		0.2912

		Stifftails		0		0.0005		0		0		0.0004		0		0		0		0.0023

		B-t Ntve Hn		0.0005		0		0		0		0		0		0		0		0

		Moorhen		0.0015		0.0071		0		0		0		0		0		0		0

		Swmphen		0.022		0.0042		0		0		0		0		0		0		0

		Coot		0.0157		0.1368		0.0123		0.017		0.0076		0.0583		0		0.0019		0.0466

		Stilts		0		0		0.0003		0.0011		0.0045		0.0195		0		0.0096		0

				1.0001		1.0001		0.9971		0.9999		0.9969		1.0001		1.0002		0.9998		0.9999





Sheet2

		

				Spp richn		Dens Totls		Fid Totals		Log Dens		No inds		Log inds						Log Fid ttl		Spp richn

		Kurra 3		3.75		276.4		822.8		5.622		77.17		4.346						6.713		3.75

		Fair Tw		6.42		441.3		861.3		6.09		71.92		4.276						6.758		6.42

		Topbox		4.75		266.1		890.9		5.584		15.25		2.725						6.792		4.75

		Fair Main		0.92		53.4		527.1		3.978		1.75		0.56						6.267		0.92

		Mid 1		4.58		142.8		740.9		4.961		21.58		3.072						6.608		4.58

		Tell 4		4.92		142.8		786.4		4.961		13.67		2.615						6.667		4.92

		Krui 2		1.08		19.5		240		2.97		1.92		0.652						5.481		1.08

		Gara		2.08		10.4		365		2.342		4.67		1.541						5.9		2.08

		Myambla		2		35.4		576.3		3.567		5.67		1.735						6.357		2
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		Gwydir waterbirds: seedbank storages only

		Selected birds species 1.

		Densities

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		Magp Gse		4.48		0		1.44		0		0		0		0		0		0

		Whistle-d		0		61.1		131.74		3.79		0		0		0		0		0

		Blck Swan		1.46		5.73		0.53		1.41		0.77		0.61		0		0.04		0.11

		Blck Duck		56.15		130		27.35		11.41		11.68		21.8		0.24		2.23		4.04

		Teals		16.29		35.57		10.91		2.83		35.45		26.35		0		0.14		1.4

		Shoveller		0		0		0		0		0		0		0		0		0.06

		Pink-e Dck		0.08		0.93		0		0.16		0.82		5.35		0		0		0

		Hardhead		0.63		5.73		2.12		0		0.27		0.16		0		0.02		0

		Woodduck		11.82		5.2		25.22		4.74		38.95		25.3		5.18		1.3		10.3

		Stifftails		0		0.2		0		0		0.05		0		0		0		0.08

		B-t Ntve Hn		0.14		0		0		0		0		0		0		0		0

		Moorhen		0.42		3.13		0		0		0		0		0		0		0

		Swmphen		6.08		1.87		0		0		0		0		0		0		0

		Coot		4.34		60.37		3.26		0.91		1.09		8.32		0		0.02		1.65

				101.89		309.83		202.57		25.25		89.08		87.89		5.42		3.75		17.64

		Fidelity

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		Magp Gse		31.8		5.6		27.3		4.5		0		0		0		0		0

		Whistle-d		0		27.8		54.5		9.1		0		0		0		0		0

		Blck Swan		45.5		44.4		31.8		27.3		22.7		27.3		0		5		9.5

		Blck Duck		95.5		100		100		45.5		81.8		81.8		20		75		66.7

		Teals		54.5		83.3		59.1		27.3		77.3		81.8		0		20		23.8

		Shoveller		0		0		0		0		0		0		0		0		4.8

		Pink-e Dck		4.5		16.7		0		4.5		18.2		45.5		0		0		0

		Hardhead		18.2		33.3		18.2		0		4.5		9.1		0		5		0

		Woodduck		63.6		16.7		86.4		40.9		95.5		68.2		10		25		81

		Stifftails		0		5.6		0		0		4.5		0		0		0		9.5

		B-t Ntve Hn		9		0		0		0		0		0		0		0		0

		Moorhen		13.6		38.9		0		0		0		0		0		0		0

		Swmphen		77.3		22.2		0		0		0		0		0		0		0

		Coot		40.9		55.6		45.5		13.6		18.2		54.5		0		5		23.8

		TOTALS		454.4		450.1		422.8		172.7		322.7		368.2		30		135		219.1

				Seed sp r		Bird den tl		Fidel ttl		Log n dens				Log n seed

		Kurra 3		3.75		101.9		454.4		4.624				4.346

		Fair Tw		6.42		309.8		450.1		5.736				4.276

		Topbox		4.75		202.6		422.8		5.311				2.725

		Fair Main		0.92		25.3		172.7		3.231				0.56

		Mid 1		4.58		89.1		322.7		4.49				3.072

		Tell 4		4.92		87.9		368.2		4.476				2.615

		Krui 2		1.08		5.4		30		1.686				0.652

		Gara		2.08		3.8		135		1.335				1.541

		Myambla		2		17.6		219.1		2.868				1.735

		Selected birds species 1.				2

		Densities

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		Magp Gse		4.48		0		1.44		0		0		0		0		0		0

		Whistle-d		0		61.1		131.74		3.79		0		0		0		0		0

		Blck Swan		1.46		5.73		0.53		1.41		0.77		0.61		0		0.04		0.11

		Blck Duck		56.15		130		27.35		11.41		11.68		21.8		0.24		2.23		4.04

		Teals		16.29		35.57		10.91		2.83		35.45		26.35		0		0.14		1.4

		Shoveller		0		0		0		0		0		0		0		0		0.06

		Pink-e Dck		0.08		0.93		0		0.16		0.82		5.35		0		0		0

		Hardhead		0.63		5.73		2.12		0		0.27		0.16		0		0.02		0

		Woodduck		11.82		5.2		25.22		4.74		38.95		25.3		5.18		1.3		10.3

		Stifftails		0		0.2		0		0		0.05		0		0		0		0.08

				90.91		244.46		199.31		24.34		87.99		79.57		5.42		3.73		15.99

		Fidelity

				Kura 3		Fair Tw		Topb		Fair M		Mid 1		Tell 4		Krui 2		Gara 1		Myam

		Magp Gse		31.8		5.6		27.3		4.5		0		0		0		0		0

		Whistle-d		0		27.8		54.5		9.1		0		0		0		0		0

		Blck Swan		45.5		44.4		31.8		27.3		22.7		27.3		0		5		9.5

		Blck Duck		95.5		100		100		45.5		81.8		81.8		20		75		66.7

		Teals		54.5		83.3		59.1		27.3		77.3		81.8		0		20		23.8

		Shoveller		0		0		0		0		0		0		0		0		4.8

		Pink-e Dck		4.5		16.7		0		4.5		18.2		45.5		0		0		0

		Hardhead		18.2		33.3		18.2		0		4.5		9.1		0		5		0

		Woodduck		63.6		16.7		86.4		40.9		95.5		68.2		10		25		81

		Stifftails		0		5.6		0		0		4.5		0		0		0		9.5

		Totals		313.6		333.4		377.3		159.1		304.5		313.7		30		130		195.3

				Seed sp r		Log n seed		Bird den tl		Log n dens		Fidel ttl		Seed sp r		Fidel ttl

		Kurra 3		3.75		4.346		90.91		4.51		313.6		3.75		313.6

		Fair Tw		6.42		4.276		244.46		5.499		333.4		6.42		333.4

		Topbox		4.75		2.725		199.31		5.295		377.3		4.75		377.3

		Fair Main		0.92		0.56		24.34		3.192		159.1		0.92		159.1

		Mid 1		4.58		3.072		89.99		4.5		304.5		4.58		304.5

		Tell 4		4.92		2.615		79.57		4.377		313.7		4.92		313.7

		Krui 2		1.08		0.652		5.42		1.69		30		1.08		30

		Gara		2.08		1.541		3.73		1.316		130		2.08		130

		Myambla		2		1.735		15.99		2.772		195.3		2		195.3
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Sheet1

		

		Wetland or										Shallows/		Count		Count		Count

		Storage		Areas		Depths		Trees		Aqu Veg		temp islnd		Mn Totals		Mn Dens		Mn Fid				Features		Mn Fid		Veg & sh		Trees		Fsh-eat Fd				Duck fid		Aqu Veg						Duck fid

		Nor 1		20		3		0		0		0		17.85		89		11.9				0		11.9		0		0		27.2				7.9		0				0		7.9

		Nor 2		36		3.6		0		0		0		17.72		49		13.5				0		13.5		0		0		31.7				10.5		0				0		10.5

		Nor 6		100		4		0		0		0		511.11		511		29.2				0		29.2		0		0		45.3				31.4		0				0		31.4

		Mid 1		100		2.3		2		1		0		142.85		143		32.2				3		32.2		1		2		66.7				30.5		0				0		30.5

		Mid 2		82		2.6		2		0		0		342.69		418		37.6				2		37.6		0		2		71.2				35.9		0				0		35.9

		Md2Sp		10		0.6		0		2		1		67.32		673		23				3		23		3		0		19.1				20.5		2				3		20.5

		Md2Sk		1		1.5		0		0		1		79.44		7944		25				1		25		1		0		9.1				33.2		1				1		33.2

		Md Tw		30		2.5		0		0		0		55.94		117		11				0		11		0		0		16.7				11.8		1				1		11.8

		Topb		120		2.5		2		2		0		319.33		266		38.7				4		38.7		2		2		77.3				28.7		2				2		28.7

		Myam		170		3		2		1		0		60.14		35		25.1				3		25.1		1		2		58.7				19.5		1				1		19.5

		Kura 3		65		3		2		2		1		179.63		276		35.8				5		35.8		3		2		56.8				31.4		2				3		31.4

		Gara 1		242				0		0		0		25.3		10		15.9				0		15.9		0		0		36.7				13		0				0		13

		Tell 1		81				0		0		0		19.21		24		9.9				0		9.9		0		0		24.5				8		0				0		8

		Tell 4		171				0		0		1		244.22		143		34.2				1		34.2		1		0		62.1				31.4		0				1		31.4

		Krui 2		83		4		0		0		0		16.2		20		10.4				0		10.4		0		0		33.3				3		0				0		3

		Krui 3		27		3		0		0		0		24.71		86		15.7				0		15.7		0		0		32.2				13.7		0				0		13.7

		Krui 4		72		3.5		0		0		0		7.78		11		5.1				0		5.1		0		0		15.2				0.9		0				0		0.9

		Fair M		90		6		1		0		0		48.82		53		22.9				1		22.9		0		1		56.1				15.9		0				0		15.9

		Fair Tw		30		2		2		2		1		132.5		441		37.4				5		37.4		3		2		59.3				33.3		2				3		33.3

														Count		Count

														Mn Fid		Mn Dens

														11.9		89

														13.5		49

														29.2		511

														32.2		143

														37.6		418

														11		117

														38.7		266

														25.1		35

														35.8		276

														15.9		10

														9.9		24

														34.2		143

														10.4		20

														15.7		86

														5.1		11

														22.9		53

														37.4		441





Sheet1

		



Mean fidelity

Mean density (birds/100 ha)

Mean count density, against fidelity, of waterbirds on irrigation storages



Sheet2

		



Fsh-eat Fd

Trees Score

Fidelity of fish-eating species

Fish-eater Fidelity & Trees



Sheet3

		





Sheet3

		

		0

		0

		0

		2

		2

		0

		0

		0

		2

		2

		0

		0

		0

		0

		0

		0

		0

		1

		1



Duck fid

"Features" score

Mean Fidelity

Duck fidelity v. "Features" scores for wetlands

7.9

10.5

31.4

30.5

35.9

20.5

33.2

11.8

28.7

19.5

31.4

13

8

31.4

3

13.7

0.9

15.9

33.3



		

		0

		0

		0

		2

		2

		0

		0

		0

		2

		2

		0

		0

		0

		0

		0

		0

		0

		1

		1



Fsh-eat Fd

"Features" score

Mean Fidelity

Fish-eater Fidelity v. "Features" scores for wetlands

27.2

31.7

45.3

66.7

71.2

19.1

9.1

16.7

77.3

58.7

56.8

36.7

24.5

62.1

33.3

32.2

15.2

56.1

59.3



		

		0

		0

		0

		2

		2

		0

		0

		0

		2

		2

		0

		0

		0

		0

		0

		0

		0

		1

		1



Fsh-eat Fd

Trees score

Mean Fidelity

Pelecaniform Fidelity v. Trees for wetlands

27.2

31.7

45.3

66.7

71.2

19.1

9.1

16.7

77.3

58.7

56.8

36.7

24.5

62.1

33.3

32.2

15.2

56.1

59.3



		

		0

		0

		0

		2

		2

		3

		1

		1

		4

		3

		3

		0

		0

		1

		0

		0

		0

		0

		4



Mn Fid

"Features" score

Mean Fidelity

Fidelity v. "Features" score for wetlands

11.9

13.5

29.2

32.2

37.6

23

25

11

38.7

25.1

35.8

15.9

9.9

34.2

10.4

15.7

5.1

22.9

37.4



		

		0

		0

		0

		0

		0

		2

		1

		1

		2

		1

		2

		0

		0

		0

		0

		0

		0

		0

		2



Duck fid

Aquatic Veg Score

Mean Fidelity

Duck fidelity v. Aquatic vegetation score

7.9

10.5

31.4

30.5

35.9

20.5

33.2

11.8

28.7

19.5

31.4

13

8

31.4

3

13.7

0.9

15.9

33.3



		






_1072261929.xls
Chart2

		515		40

		505		139

		478		344

		682		687

		366		484

		243		527

		236		393

		341		325

		346		137

		295		58

		298		44

		247		12

		420		89

		174		49

		257		128

		50		110

		191		191

		269		1210

		269		304

		161		204

		128		288

		638		624

		253		610



Blck duck

grey teal

Counts

Totals counted per count

Black duck & Grey teal counts



Sheet1

		Total counts

																																																				Storages		Non-storages

		Species		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS		Feb-99		Feb-99

		Gr-cr grebe		0		0		0		0		0		2		2		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		11		17		6

		Small grebes		70		3		70		12		22		38		42		45		30		0		5		7		7		1		13		1		1		18		46		20		9		1		9		470		22		12

		Pelican		52		74		42		69		326		96		316		23		83		11		118		44		15		18		2		42		13		18		4		0		0		24		34		1424		0		7

		Darter		24		41		52		53		36		70		54		66		84		85		80		29		60		49		41		54		34		98		117		78		126		136		42		1509		194		4

		Pied corm		2		102		71		34		39		118		68		76		85		30		42		98		68		68		28		22		5		72		51		36		30		315		14		1474		96		14

		Litt pied c		32		12		20		4		1		3		12		4		0		3		0		0		8		0		0		3		1		0		0		0		0		0		0		103		4		2

		Litt blck c		19		66		6		8		73		83		8		17		331		2		9		261		89		203		40		8		96		35		26		73		98		441		55		2047		80		5

		Great corm		0		7		2		8		2		30		124		109		125		40		63		33		49		32		81		7		3		29		83		67		53		110		73		1130		124		22

		Wh-n heron		0		10		15		10		25		10		6		46		13		0		2		13		5		4		4		22		5		44		103		55		44		2		13		451		11		0

		Wh-f heron		6		8		6		14		1		17		20		94		23		8		19		12		14		9		6		1		6		46		14		4		10		12		0		350		32		23

		wh egrets		23		36		52		13		38		21		16		129		57		46		45		44		40		69		54		0		11		11		18		109		49		32		23		936		196		13

		Roy spnbll		3		54		89		80		89		110		176		146		118		45		73		44		3		28		8		75		86		71		117		79		301		33		17		1845		164		9

		Y-b spnbll		5		3		4		9		6		22		33		72		31		10		29		33		11		18		1		9		10		25		10		5		20		14		23		403		24		12

		Magpie gs		0		0		5		24		15		14		22		5		6		0		0		0		0		0		0		2		0		0		1		0		10		0		0		104		0		24

		W wh-duck		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		14

		Pl wh-duck		0		0		2		50		20		0		35		315		292		173		638		47		0		0		0		0		78		31		57		2		510		750		900		3900		2		0

		Bl swan		15		102		9		6		8		11		7		14		12		11		9		23		7		14		13		9		18		16		9		12		9		5		2		341		27		22

		Blck duck		515		505		478		682		366		243		236		341		346		295		298		247		420		174		257		50		191		269		269		161		128		638		253		7362		985		108

		grey teal		40		139		344		687		484		527		393		325		137		58		44		12		89		49		128		110		191		1210		304		204		288		624		610		6997		487		210

		chstnt teal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		2		1		8

		Shoveller		0																																								0		0		0		0		0		0

		Pink-e duck		28		89		118		249		22		32		33		123		5		0		0		0		0		0		8		6		0		13		34		8		35		0		478		1281		22		2

		Hardhead		0		6		0		19		8		8		2		3		0		0		0		0		10		3		13		17		2		38		76		32		37		16		6		296		6		10

		Woodduck		47		273		422		210		149		141		448		484		71		70		151		151		202		225		457		107		114		402		206		147		218		88		105		4888		366		17

		Blue-bill		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		Musk duck		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		2		1		9		3		1

		B-t ntve-hen		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		4

		Moorhen		12		4		9		10		9		7		3		10		2		1		2		10		0		0		5		1		0		1		1		0		3		0		0		90		16		5

		Swamphen		0		1		2		5		8		16		26		42		44		8		9		0		5		19		0		12		13		3		15		26		56		24		31		365		7		70

		Coot		148		141		300		368		163		167		252		79		57		83		3		0		0		0		0		48		90		42		126		100		73		31		48		2319		300		92

		B-wng stilt		9		39		9		6		9		20		22		68		2		0		0		0		0		9		12		0		4		5		0		0		0		2		0		216		28		20

		Glssy ibis		0		2		10		50		0		42		2		1		0		0		0		0		0		0		10		0		0		0		0		0		0		0		0		117		1		231

		White ibis		6		21		66		34		11		25		40		49		25		10		1		13		4		20		0		45		28		21		190		21		2		0		0		632		111		257

		Str-n ibis		4		0		20		27		0		37		19		210		86		0		2		2		0		0		0		0		0		30		24		0		3		0		10		474		118		350

		Sndpp+Do		2		0		0		5		0		0		3		45		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		55

		Tern+Gull		0		6		226		347		38		239		21		8		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		891

				1062		1744		2449		3094		1968		2149		2441		2959		2065		989		1642		1123		1106		1012		1182		651		1002		2553		1901		1241		2113		3302		2747		42495

		Pied corm		2		102		71		34		39		118		68		76		85		30		42		98		68		68		28		22		5		72		51		36		30		315		14

		Litt pied c		32		12		20		4		1		3		12		4		0		3		0		0		8		0		0		3		1		0		0		0		0		0		0

		Litt blck c		19		66		6		8		73		83		8		17		331		2		9		261		89		203		40		8		96		35		26		73		98		441		55

		Great corm		0		7		2		8		2		30		124		109		125		40		63		33		49		32		81		7		3		29		83		67		53		110		73

		Wh-n heron		0		10		15		10		25		10		6		46		13		0		2		13		5		4		4		22		5		44		103		55		44		2		13

		Wh-f heron		6		8		6		14		1		17		20		94		23		8		19		12		14		9		6		1		6		46		14		4		10		12		0

		wh egrets		23		36		52		13		38		21		16		129		57		46		45		44		40		69		54		0		11		11		18		109		49		32		23

		Roy spnbll		3		54		89		80		89		110		176		146		118		45		73		44		3		28		8		75		86		71		117		79		301		33		17

		Y-b spnbll		5		3		4		9		6		22		33		72		31		10		29		33		11		18		1		9		10		25		10		5		20		14		23

		Glssy ibis		0		2		10		50		0		42		2		1		0		0		0		0		0		0		10		0		0		0		0		0		0		0		0

		White ibis		6		21		66		34		11		25		40		49		25		10		1		13		4		20		0		45		28		21		190		21		2		0		0

		Str-n ibis		4		0		20		27		0		37		19		210		86		0		2		2		0		0		0		0		0		30		24		0		3		0		10

		Magpie gs		0		0		5		24		15		14		22		5		6		0		0		0		0		0		0		2		0		0		1		0		10		0		0

		W wh-duck		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Pl wh-duck		0		0		2		50		20		0		35		315		292		173		638		47		0		0		0		0		78		31		57		2		510		750		900

		Bl swan		15		102		9		6		8		11		7		14		12		11		9		23		7		14		13		9		18		16		9		12		9		5		2

		Blck duck		515		505		478		682		366		243		236		341		346		295		298		247		420		174		257		50		191		269		269		161		128		638		253

		grey teal		40		139		344		687		484		527		393		325		137		58		44		12		89		49		128		110		191		1210		304		204		288		624		610

		chstnt teal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0

		Shoveller		0																																								0		0		0

		Pink-e duck		28		89		118		249		22		32		33		123		5		0		0		0		0		0		8		6		0		13		34		8		35		0		478

		Hardhead		0		6		0		19		8		8		2		3		0		0		0		0		10		3		13		17		2		38		76		32		37		16		6

		Woodduck		47		273		422		210		149		141		448		484		71		70		151		151		202		225		457		107		114		402		206		147		218		88		105

		Blue-bill		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Musk duck		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		2		1

		B-t ntve-hen		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Moorhen		12		4		9		10		9		7		3		10		2		1		2		10		0		0		5		1		0		1		1		0		3		0		0

		Swamphen		0		1		2		5		8		16		26		42		44		8		9		0		5		19		0		12		13		3		15		26		56		24		31

		Coot		148		141		300		368		163		167		252		79		57		83		3		0		0		0		0		48		90		42		126		100		73		31		48
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		Monthly Totals by groups

		Group		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS						GROUP		Totals		%		Rank

		Grebes		70		3		70		12		22		40		44		52		30		0		5		7		7		1		13		1		1		18		46		20		9		1		9		481						Grebes		481		1.13		10

		Pelican		52		74		42		69		326		96		316		23		83		11		118		44		15		18		2		42		13		18		4		0		0		24		34		1424						Pelican		1424		3.35		7

		Darter		24		41		52		53		36		70		54		66		84		85		80		29		60		49		41		54		34		98		117		78		126		136		42		1509						Darter		1509		3.55		6

		Cormorant		53		187		99		54		115		234		212		206		541		75		114		392		214		303		149		40		105		136		160		176		181		866		142		4754						Cormorant		4754		11.19		2

		Her+Egret		29		54		73		37		64		48		42		269		93		54		66		69		59		82		64		23		22		101		135		168		103		46		36		1737						Her+Egret		1737		4.09		5

		Spoonbills		8		57		93		89		95		132		209		218		149		55		102		77		14		46		9		84		96		96		127		84		321		47		40		2248						Spoonbills		2248		5.29		4

		Ibises		10		23		96		111		11		104		61		260		111		10		3		15		4		20		10		45		28		51		214		21		5		0		10		1223						Ibises		1223		2.88		8

		Ducks etc		645		1114		1378		1928		1072		976		1176		1611		869		607		1140		480		728		465		876		301		596		1979		956		568		1236		2125		2355		25181						Ducks etc		25181		59.26		1

		Coots etc		160		146		311		383		180		190		281		133		103		92		14		10		5		19		5		61		103		46		142		126		132		55		79		2776						Coots etc		2776		6.53		3

		Waders		11		39		9		11		9		20		25		113		2		0		0		0		0		9		12		0		4		5		0		0		0		2		0		271						Waders		271		0.64		11

		Terns+Gull		0		6		226		347		38		239		21		8		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		891						Terns+Gull		891		2.1		9

		TOTALS		1062		1744		2449		3094		1968		2149		2441		2959		2065		989		1642		1123		1106		1012		1182		651		1002		2553		1901		1241		2113		3302		2747		42495								42495		100.01

		Group		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00

		Grebes		70		3		70		12		22		40		44		52

		Pelican		52		74		42		69		326		96		316		23

		Darter		24		41		52		53		36		70		54		66

		Cormorant		53		187		99		54		115		234		212		206

		Her+Egret		29		54		73		37		64		48		42		269

		Spoonbills		8		57		93		89		95		132		209		218

		Ibises		10		23		96		111		11		104		61		260

		Ducks etc		645		1114		1378		1928		1072		976		1176		1611

		Coots etc		160		146		311		383		180		190		281		133

		Waders		11		39		9		11		9		20		25		113

		Terns+Gull		0		6		226		347		38		239		21		8

		TOTALS		1062		1744		2449		3094		1968		2149		2441		2959

		Group		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00

		Grebes		30		0		5		7		7		1		13		1

		Pelican		83		11		118		44		15		18		2		42

		Darter		84		85		80		29		60		49		41		54

		Cormorant		541		75		114		392		214		303		149		40

		Her+Egret		93		54		66		69		59		82		64		23

		Spoonbills		149		55		102		77		14		46		9		84

		Ibises		111		10		3		15		4		20		10		45

		Ducks etc		869		607		1140		480		728		465		876		301

		Coots etc		103		92		14		10		5		19		5		61

		Waders		2		0		0		0		0		9		12		0

		Terns+Gull		0		0		0		0		0		0		1		0

		TOTALS		2065		989		1642		1123		1106		1012		1182		651

		Group		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS

		Grebes		1		18		46		20		9		1		9		481

		Pelican		13		18		4		0		0		24		34		1424

		Darter		34		98		117		78		126		136		42		1509

		Cormorant		105		136		160		176		181		866		142		4754

		Her+Egret		22		101		135		168		103		46		36		1737

		Spoonbills		96		96		127		84		321		47		40		2248

		Ibises		28		51		214		21		5		0		10		1223

		Ducks etc		596		1979		956		568		1236		2125		2355		25181

		Coots etc		103		46		142		126		132		55		79		2776

		Waders		4		5		0		0		0		2		0		271

		Terns+Gull		0		5		0		0		0		0		0		891

		TOTALS		1002		2553		1901		1241		2113		3302		2747		42495
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Sheet1

		Total counts

																																																				Storages		Non-storages

		Species		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS		Feb-99		Feb-99

		Gr-cr grebe		0		0		0		0		0		2		2		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		11		17		6

		Small grebes		70		3		70		12		22		38		42		45		30		0		5		7		7		1		13		1		1		18		46		20		9		1		9		470		22		12

		Pelican		52		74		42		69		326		96		316		23		83		11		118		44		15		18		2		42		13		18		4		0		0		24		34		1424		0		7

		Darter		24		41		52		53		36		70		54		66		84		85		80		29		60		49		41		54		34		98		117		78		126		136		42		1509		194		4

		Pied corm		2		102		71		34		39		118		68		76		85		30		42		98		68		68		28		22		5		72		51		36		30		315		14		1474		96		14

		Litt pied c		32		12		20		4		1		3		12		4		0		3		0		0		8		0		0		3		1		0		0		0		0		0		0		103		4		2

		Litt blck c		19		66		6		8		73		83		8		17		331		2		9		261		89		203		40		8		96		35		26		73		98		441		55		2047		80		5

		Great corm		0		7		2		8		2		30		124		109		125		40		63		33		49		32		81		7		3		29		83		67		53		110		73		1130		124		22

		Wh-n heron		0		10		15		10		25		10		6		46		13		0		2		13		5		4		4		22		5		44		103		55		44		2		13		451		11		0

		Wh-f heron		6		8		6		14		1		17		20		94		23		8		19		12		14		9		6		1		6		46		14		4		10		12		0		350		32		23

		wh egrets		23		36		52		13		38		21		16		129		57		46		45		44		40		69		54		0		11		11		18		109		49		32		23		936		196		13

		Roy spnbll		3		54		89		80		89		110		176		146		118		45		73		44		3		28		8		75		86		71		117		79		301		33		17		1845		164		9

		Y-b spnbll		5		3		4		9		6		22		33		72		31		10		29		33		11		18		1		9		10		25		10		5		20		14		23		403		24		12

		Magpie gs		0		0		5		24		15		14		22		5		6		0		0		0		0		0		0		2		0		0		1		0		10		0		0		104		0		24

		W wh-duck		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		14

		Pl wh-duck		0		0		2		50		20		0		35		315		292		173		638		47		0		0		0		0		78		31		57		2		510		750		900		3900		2		0

		Bl swan		15		102		9		6		8		11		7		14		12		11		9		23		7		14		13		9		18		16		9		12		9		5		2		341		27		22

		Blck duck		515		505		478		682		366		243		236		341		346		295		298		247		420		174		257		50		191		269		269		161		128		638		253		7362		985		108

		grey teal		40		139		344		687		484		527		393		325		137		58		44		12		89		49		128		110		191		1210		304		204		288		624		610		6997		487		210

		chstnt teal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		2		1		8

		Shoveller		0																																								0		0		0		0		0		0

		Pink-e duck		28		89		118		249		22		32		33		123		5		0		0		0		0		0		8		6		0		13		34		8		35		0		478		1281		22		2

		Hardhead		0		6		0		19		8		8		2		3		0		0		0		0		10		3		13		17		2		38		76		32		37		16		6		296		6		10

		Woodduck		47		273		422		210		149		141		448		484		71		70		151		151		202		225		457		107		114		402		206		147		218		88		105		4888		366		17

		Blue-bill		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		Musk duck		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		2		1		9		3		1

		B-t ntve-hen		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		4

		Moorhen		12		4		9		10		9		7		3		10		2		1		2		10		0		0		5		1		0		1		1		0		3		0		0		90		16		5

		Swamphen		0		1		2		5		8		16		26		42		44		8		9		0		5		19		0		12		13		3		15		26		56		24		31		365		7		70

		Coot		148		141		300		368		163		167		252		79		57		83		3		0		0		0		0		48		90		42		126		100		73		31		48		2319		300		92

		B-wng stilt		9		39		9		6		9		20		22		68		2		0		0		0		0		9		12		0		4		5		0		0		0		2		0		216		28		20

		Glssy ibis		0		2		10		50		0		42		2		1		0		0		0		0		0		0		10		0		0		0		0		0		0		0		0		117		1		231

		White ibis		6		21		66		34		11		25		40		49		25		10		1		13		4		20		0		45		28		21		190		21		2		0		0		632		111		257

		Str-n ibis		4		0		20		27		0		37		19		210		86		0		2		2		0		0		0		0		0		30		24		0		3		0		10		474		118		350

		Sndpp+Do		2		0		0		5		0		0		3		45		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		55

		Tern+Gull		0		6		226		347		38		239		21		8		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		891

				1062		1744		2449		3094		1968		2149		2441		2959		2065		989		1642		1123		1106		1012		1182		651		1002		2553		1901		1241		2113		3302		2747		42495

		Pied corm		2		102		71		34		39		118		68		76		85		30		42		98		68		68		28		22		5		72		51		36		30		315		14

		Litt pied c		32		12		20		4		1		3		12		4		0		3		0		0		8		0		0		3		1		0		0		0		0		0		0

		Litt blck c		19		66		6		8		73		83		8		17		331		2		9		261		89		203		40		8		96		35		26		73		98		441		55

		Great corm		0		7		2		8		2		30		124		109		125		40		63		33		49		32		81		7		3		29		83		67		53		110		73

		Wh-n heron		0		10		15		10		25		10		6		46		13		0		2		13		5		4		4		22		5		44		103		55		44		2		13

		Wh-f heron		6		8		6		14		1		17		20		94		23		8		19		12		14		9		6		1		6		46		14		4		10		12		0

		wh egrets		23		36		52		13		38		21		16		129		57		46		45		44		40		69		54		0		11		11		18		109		49		32		23

		Roy spnbll		3		54		89		80		89		110		176		146		118		45		73		44		3		28		8		75		86		71		117		79		301		33		17

		Y-b spnbll		5		3		4		9		6		22		33		72		31		10		29		33		11		18		1		9		10		25		10		5		20		14		23

		Glssy ibis		0		2		10		50		0		42		2		1		0		0		0		0		0		0		10		0		0		0		0		0		0		0		0

		White ibis		6		21		66		34		11		25		40		49		25		10		1		13		4		20		0		45		28		21		190		21		2		0		0

		Str-n ibis		4		0		20		27		0		37		19		210		86		0		2		2		0		0		0		0		0		30		24		0		3		0		10

		Magpie gs		0		0		5		24		15		14		22		5		6		0		0		0		0		0		0		2		0		0		1		0		10		0		0

		W wh-duck		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Pl wh-duck		0		0		2		50		20		0		35		315		292		173		638		47		0		0		0		0		78		31		57		2		510		750		900

		Bl swan		15		102		9		6		8		11		7		14		12		11		9		23		7		14		13		9		18		16		9		12		9		5		2

		Blck duck		515		505		478		682		366		243		236		341		346		295		298		247		420		174		257		50		191		269		269		161		128		638		253

		grey teal		40		139		344		687		484		527		393		325		137		58		44		12		89		49		128		110		191		1210		304		204		288		624		610

		chstnt teal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0

		Shoveller		0																																								0		0		0

		Pink-e duck		28		89		118		249		22		32		33		123		5		0		0		0		0		0		8		6		0		13		34		8		35		0		478

		Hardhead		0		6		0		19		8		8		2		3		0		0		0		0		10		3		13		17		2		38		76		32		37		16		6

		Woodduck		47		273		422		210		149		141		448		484		71		70		151		151		202		225		457		107		114		402		206		147		218		88		105

		Blue-bill		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Musk duck		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		2		1

		B-t ntve-hen		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Moorhen		12		4		9		10		9		7		3		10		2		1		2		10		0		0		5		1		0		1		1		0		3		0		0

		Swamphen		0		1		2		5		8		16		26		42		44		8		9		0		5		19		0		12		13		3		15		26		56		24		31

		Coot		148		141		300		368		163		167		252		79		57		83		3		0		0		0		0		48		90		42		126		100		73		31		48
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Sheet2

		Monthly Totals by groups

		Group		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS						GROUP		Totals		%		Rank

		Grebes		70		3		70		12		22		40		44		52		30		0		5		7		7		1		13		1		1		18		46		20		9		1		9		481						Grebes		481		1.13		10

		Pelican		52		74		42		69		326		96		316		23		83		11		118		44		15		18		2		42		13		18		4		0		0		24		34		1424						Pelican		1424		3.35		7

		Darter		24		41		52		53		36		70		54		66		84		85		80		29		60		49		41		54		34		98		117		78		126		136		42		1509						Darter		1509		3.55		6

		Cormorant		53		187		99		54		115		234		212		206		541		75		114		392		214		303		149		40		105		136		160		176		181		866		142		4754						Cormorant		4754		11.19		2

		Her+Egret		29		54		73		37		64		48		42		269		93		54		66		69		59		82		64		23		22		101		135		168		103		46		36		1737						Her+Egret		1737		4.09		5

		Spoonbills		8		57		93		89		95		132		209		218		149		55		102		77		14		46		9		84		96		96		127		84		321		47		40		2248						Spoonbills		2248		5.29		4

		Ibises		10		23		96		111		11		104		61		260		111		10		3		15		4		20		10		45		28		51		214		21		5		0		10		1223						Ibises		1223		2.88		8

		Ducks etc		645		1114		1378		1928		1072		976		1176		1611		869		607		1140		480		728		465		876		301		596		1979		956		568		1236		2125		2355		25181						Ducks etc		25181		59.26		1

		Coots etc		160		146		311		383		180		190		281		133		103		92		14		10		5		19		5		61		103		46		142		126		132		55		79		2776						Coots etc		2776		6.53		3

		Waders		11		39		9		11		9		20		25		113		2		0		0		0		0		9		12		0		4		5		0		0		0		2		0		271						Waders		271		0.64		11

		Terns+Gull		0		6		226		347		38		239		21		8		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		891						Terns+Gull		891		2.1		9

		TOTALS		1062		1744		2449		3094		1968		2149		2441		2959		2065		989		1642		1123		1106		1012		1182		651		1002		2553		1901		1241		2113		3302		2747		42495								42495		100.01

		Group		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00

		Grebes		70		3		70		12		22		40		44		52

		Pelican		52		74		42		69		326		96		316		23

		Darter		24		41		52		53		36		70		54		66

		Cormorant		53		187		99		54		115		234		212		206

		Her+Egret		29		54		73		37		64		48		42		269

		Spoonbills		8		57		93		89		95		132		209		218

		Ibises		10		23		96		111		11		104		61		260

		Ducks etc		645		1114		1378		1928		1072		976		1176		1611

		Coots etc		160		146		311		383		180		190		281		133

		Waders		11		39		9		11		9		20		25		113

		Terns+Gull		0		6		226		347		38		239		21		8

		TOTALS		1062		1744		2449		3094		1968		2149		2441		2959

		Group		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00

		Grebes		30		0		5		7		7		1		13		1

		Pelican		83		11		118		44		15		18		2		42

		Darter		84		85		80		29		60		49		41		54

		Cormorant		541		75		114		392		214		303		149		40

		Her+Egret		93		54		66		69		59		82		64		23

		Spoonbills		149		55		102		77		14		46		9		84

		Ibises		111		10		3		15		4		20		10		45

		Ducks etc		869		607		1140		480		728		465		876		301

		Coots etc		103		92		14		10		5		19		5		61

		Waders		2		0		0		0		0		9		12		0

		Terns+Gull		0		0		0		0		0		0		1		0

		TOTALS		2065		989		1642		1123		1106		1012		1182		651

		Group		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS

		Grebes		1		18		46		20		9		1		9		481

		Pelican		13		18		4		0		0		24		34		1424

		Darter		34		98		117		78		126		136		42		1509

		Cormorant		105		136		160		176		181		866		142		4754

		Her+Egret		22		101		135		168		103		46		36		1737

		Spoonbills		96		96		127		84		321		47		40		2248

		Ibises		28		51		214		21		5		0		10		1223

		Ducks etc		596		1979		956		568		1236		2125		2355		25181

		Coots etc		103		46		142		126		132		55		79		2776

		Waders		4		5		0		0		0		2		0		271

		Terns+Gull		0		5		0		0		0		0		0		891

		TOTALS		1002		2553		1901		1241		2113		3302		2747		42495
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Sheet1

		Total counts

																																																				Storages		Non-storages

		Species		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS		Feb-99		Feb-99

		Gr-cr grebe		0		0		0		0		0		2		2		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		11		17		6

		Small grebes		70		3		70		12		22		38		42		45		30		0		5		7		7		1		13		1		1		18		46		20		9		1		9		470		22		12

		Pelican		52		74		42		69		326		96		316		23		83		11		118		44		15		18		2		42		13		18		4		0		0		24		34		1424		0		7

		Darter		24		41		52		53		36		70		54		66		84		85		80		29		60		49		41		54		34		98		117		78		126		136		42		1509		194		4

		Pied corm		2		102		71		34		39		118		68		76		85		30		42		98		68		68		28		22		5		72		51		36		30		315		14		1474		96		14

		Litt pied c		32		12		20		4		1		3		12		4		0		3		0		0		8		0		0		3		1		0		0		0		0		0		0		103		4		2

		Litt blck c		19		66		6		8		73		83		8		17		331		2		9		261		89		203		40		8		96		35		26		73		98		441		55		2047		80		5

		Great corm		0		7		2		8		2		30		124		109		125		40		63		33		49		32		81		7		3		29		83		67		53		110		73		1130		124		22

		Wh-n heron		0		10		15		10		25		10		6		46		13		0		2		13		5		4		4		22		5		44		103		55		44		2		13		451		11		0

		Wh-f heron		6		8		6		14		1		17		20		94		23		8		19		12		14		9		6		1		6		46		14		4		10		12		0		350		32		23

		wh egrets		23		36		52		13		38		21		16		129		57		46		45		44		40		69		54		0		11		11		18		109		49		32		23		936		196		13

		Roy spnbll		3		54		89		80		89		110		176		146		118		45		73		44		3		28		8		75		86		71		117		79		301		33		17		1845		164		9

		Y-b spnbll		5		3		4		9		6		22		33		72		31		10		29		33		11		18		1		9		10		25		10		5		20		14		23		403		24		12

		Magpie gs		0		0		5		24		15		14		22		5		6		0		0		0		0		0		0		2		0		0		1		0		10		0		0		104		0		24

		W wh-duck		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		14

		Pl wh-duck		0		0		2		50		20		0		35		315		292		173		638		47		0		0		0		0		78		31		57		2		510		750		900		3900		2		0

		Bl swan		15		102		9		6		8		11		7		14		12		11		9		23		7		14		13		9		18		16		9		12		9		5		2		341		27		22

		Blck duck		515		505		478		682		366		243		236		341		346		295		298		247		420		174		257		50		191		269		269		161		128		638		253		7362		985		108

		grey teal		40		139		344		687		484		527		393		325		137		58		44		12		89		49		128		110		191		1210		304		204		288		624		610		6997		487		210

		chstnt teal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		2		1		8

		Shoveller		0																																								0		0		0		0		0		0

		Pink-e duck		28		89		118		249		22		32		33		123		5		0		0		0		0		0		8		6		0		13		34		8		35		0		478		1281		22		2

		Hardhead		0		6		0		19		8		8		2		3		0		0		0		0		10		3		13		17		2		38		76		32		37		16		6		296		6		10

		Woodduck		47		273		422		210		149		141		448		484		71		70		151		151		202		225		457		107		114		402		206		147		218		88		105		4888		366		17

		Blue-bill		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		Musk duck		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		2		1		9		3		1

		B-t ntve-hen		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		4

		Moorhen		12		4		9		10		9		7		3		10		2		1		2		10		0		0		5		1		0		1		1		0		3		0		0		90		16		5

		Swamphen		0		1		2		5		8		16		26		42		44		8		9		0		5		19		0		12		13		3		15		26		56		24		31		365		7		70

		Coot		148		141		300		368		163		167		252		79		57		83		3		0		0		0		0		48		90		42		126		100		73		31		48		2319		300		92

		B-wng stilt		9		39		9		6		9		20		22		68		2		0		0		0		0		9		12		0		4		5		0		0		0		2		0		216		28		20

		Glssy ibis		0		2		10		50		0		42		2		1		0		0		0		0		0		0		10		0		0		0		0		0		0		0		0		117		1		231

		White ibis		6		21		66		34		11		25		40		49		25		10		1		13		4		20		0		45		28		21		190		21		2		0		0		632		111		257

		Str-n ibis		4		0		20		27		0		37		19		210		86		0		2		2		0		0		0		0		0		30		24		0		3		0		10		474		118		350

		Sndpp+Do		2		0		0		5		0		0		3		45		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		55

		Tern+Gull		0		6		226		347		38		239		21		8		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		891

				1062		1744		2449		3094		1968		2149		2441		2959		2065		989		1642		1123		1106		1012		1182		651		1002		2553		1901		1241		2113		3302		2747		42495

		Pied corm		2		102		71		34		39		118		68		76		85		30		42		98		68		68		28		22		5		72		51		36		30		315		14

		Litt pied c		32		12		20		4		1		3		12		4		0		3		0		0		8		0		0		3		1		0		0		0		0		0		0

		Litt blck c		19		66		6		8		73		83		8		17		331		2		9		261		89		203		40		8		96		35		26		73		98		441		55

		Great corm		0		7		2		8		2		30		124		109		125		40		63		33		49		32		81		7		3		29		83		67		53		110		73

		Wh-n heron		0		10		15		10		25		10		6		46		13		0		2		13		5		4		4		22		5		44		103		55		44		2		13

		Wh-f heron		6		8		6		14		1		17		20		94		23		8		19		12		14		9		6		1		6		46		14		4		10		12		0

		wh egrets		23		36		52		13		38		21		16		129		57		46		45		44		40		69		54		0		11		11		18		109		49		32		23

		Roy spnbll		3		54		89		80		89		110		176		146		118		45		73		44		3		28		8		75		86		71		117		79		301		33		17

		Y-b spnbll		5		3		4		9		6		22		33		72		31		10		29		33		11		18		1		9		10		25		10		5		20		14		23

		Glssy ibis		0		2		10		50		0		42		2		1		0		0		0		0		0		0		10		0		0		0		0		0		0		0		0

		White ibis		6		21		66		34		11		25		40		49		25		10		1		13		4		20		0		45		28		21		190		21		2		0		0

		Str-n ibis		4		0		20		27		0		37		19		210		86		0		2		2		0		0		0		0		0		30		24		0		3		0		10

		Magpie gs		0		0		5		24		15		14		22		5		6		0		0		0		0		0		0		2		0		0		1		0		10		0		0

		W wh-duck		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Pl wh-duck		0		0		2		50		20		0		35		315		292		173		638		47		0		0		0		0		78		31		57		2		510		750		900

		Bl swan		15		102		9		6		8		11		7		14		12		11		9		23		7		14		13		9		18		16		9		12		9		5		2

		Blck duck		515		505		478		682		366		243		236		341		346		295		298		247		420		174		257		50		191		269		269		161		128		638		253

		grey teal		40		139		344		687		484		527		393		325		137		58		44		12		89		49		128		110		191		1210		304		204		288		624		610

		chstnt teal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0

		Shoveller		0																																								0		0		0

		Pink-e duck		28		89		118		249		22		32		33		123		5		0		0		0		0		0		8		6		0		13		34		8		35		0		478

		Hardhead		0		6		0		19		8		8		2		3		0		0		0		0		10		3		13		17		2		38		76		32		37		16		6

		Woodduck		47		273		422		210		149		141		448		484		71		70		151		151		202		225		457		107		114		402		206		147		218		88		105

		Blue-bill		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Musk duck		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		2		1

		B-t ntve-hen		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Moorhen		12		4		9		10		9		7		3		10		2		1		2		10		0		0		5		1		0		1		1		0		3		0		0

		Swamphen		0		1		2		5		8		16		26		42		44		8		9		0		5		19		0		12		13		3		15		26		56		24		31

		Coot		148		141		300		368		163		167		252		79		57		83		3		0		0		0		0		48		90		42		126		100		73		31		48
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		Monthly Totals by groups

		Group		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS						GROUP		Totals		%		Rank

		Grebes		70		3		70		12		22		40		44		52		30		0		5		7		7		1		13		1		1		18		46		20		9		1		9		481						Grebes		481		1.13		10

		Pelican		52		74		42		69		326		96		316		23		83		11		118		44		15		18		2		42		13		18		4		0		0		24		34		1424						Pelican		1424		3.35		7

		Darter		24		41		52		53		36		70		54		66		84		85		80		29		60		49		41		54		34		98		117		78		126		136		42		1509						Darter		1509		3.55		6

		Cormorant		53		187		99		54		115		234		212		206		541		75		114		392		214		303		149		40		105		136		160		176		181		866		142		4754						Cormorant		4754		11.19		2

		Her+Egret		29		54		73		37		64		48		42		269		93		54		66		69		59		82		64		23		22		101		135		168		103		46		36		1737						Her+Egret		1737		4.09		5

		Spoonbills		8		57		93		89		95		132		209		218		149		55		102		77		14		46		9		84		96		96		127		84		321		47		40		2248						Spoonbills		2248		5.29		4

		Ibises		10		23		96		111		11		104		61		260		111		10		3		15		4		20		10		45		28		51		214		21		5		0		10		1223						Ibises		1223		2.88		8

		Ducks etc		645		1114		1378		1928		1072		976		1176		1611		869		607		1140		480		728		465		876		301		596		1979		956		568		1236		2125		2355		25181						Ducks etc		25181		59.26		1

		Coots etc		160		146		311		383		180		190		281		133		103		92		14		10		5		19		5		61		103		46		142		126		132		55		79		2776						Coots etc		2776		6.53		3

		Waders		11		39		9		11		9		20		25		113		2		0		0		0		0		9		12		0		4		5		0		0		0		2		0		271						Waders		271		0.64		11

		Terns+Gull		0		6		226		347		38		239		21		8		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		891						Terns+Gull		891		2.1		9

		TOTALS		1062		1744		2449		3094		1968		2149		2441		2959		2065		989		1642		1123		1106		1012		1182		651		1002		2553		1901		1241		2113		3302		2747		42495								42495		100.01

		Group		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00

		Grebes		70		3		70		12		22		40		44		52

		Pelican		52		74		42		69		326		96		316		23

		Darter		24		41		52		53		36		70		54		66

		Cormorant		53		187		99		54		115		234		212		206

		Her+Egret		29		54		73		37		64		48		42		269

		Spoonbills		8		57		93		89		95		132		209		218

		Ibises		10		23		96		111		11		104		61		260

		Ducks etc		645		1114		1378		1928		1072		976		1176		1611

		Coots etc		160		146		311		383		180		190		281		133

		Waders		11		39		9		11		9		20		25		113

		Terns+Gull		0		6		226		347		38		239		21		8

		TOTALS		1062		1744		2449		3094		1968		2149		2441		2959

		Group		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00

		Grebes		30		0		5		7		7		1		13		1

		Pelican		83		11		118		44		15		18		2		42

		Darter		84		85		80		29		60		49		41		54

		Cormorant		541		75		114		392		214		303		149		40

		Her+Egret		93		54		66		69		59		82		64		23

		Spoonbills		149		55		102		77		14		46		9		84

		Ibises		111		10		3		15		4		20		10		45

		Ducks etc		869		607		1140		480		728		465		876		301

		Coots etc		103		92		14		10		5		19		5		61

		Waders		2		0		0		0		0		9		12		0

		Terns+Gull		0		0		0		0		0		0		1		0

		TOTALS		2065		989		1642		1123		1106		1012		1182		651

		Group		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS

		Grebes		1		18		46		20		9		1		9		481

		Pelican		13		18		4		0		0		24		34		1424

		Darter		34		98		117		78		126		136		42		1509

		Cormorant		105		136		160		176		181		866		142		4754

		Her+Egret		22		101		135		168		103		46		36		1737

		Spoonbills		96		96		127		84		321		47		40		2248

		Ibises		28		51		214		21		5		0		10		1223

		Ducks etc		596		1979		956		568		1236		2125		2355		25181

		Coots etc		103		46		142		126		132		55		79		2776

		Waders		4		5		0		0		0		2		0		271

		Terns+Gull		0		5		0		0		0		0		0		891

		TOTALS		1002		2553		1901		1241		2113		3302		2747		42495
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Sheet1

		Total counts

																																																				Storages		Non-storages

		Species		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS		Feb-99		Feb-99

		Gr-cr grebe		0		0		0		0		0		2		2		7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		11		17		6

		Small grebes		70		3		70		12		22		38		42		45		30		0		5		7		7		1		13		1		1		18		46		20		9		1		9		470		22		12

		Pelican		52		74		42		69		326		96		316		23		83		11		118		44		15		18		2		42		13		18		4		0		0		24		34		1424		0		7

		Darter		24		41		52		53		36		70		54		66		84		85		80		29		60		49		41		54		34		98		117		78		126		136		42		1509		194		4

		Pied corm		2		102		71		34		39		118		68		76		85		30		42		98		68		68		28		22		5		72		51		36		30		315		14		1474		96		14

		Litt pied c		32		12		20		4		1		3		12		4		0		3		0		0		8		0		0		3		1		0		0		0		0		0		0		103		4		2

		Litt blck c		19		66		6		8		73		83		8		17		331		2		9		261		89		203		40		8		96		35		26		73		98		441		55		2047		80		5

		Great corm		0		7		2		8		2		30		124		109		125		40		63		33		49		32		81		7		3		29		83		67		53		110		73		1130		124		22

		Wh-n heron		0		10		15		10		25		10		6		46		13		0		2		13		5		4		4		22		5		44		103		55		44		2		13		451		11		0

		Wh-f heron		6		8		6		14		1		17		20		94		23		8		19		12		14		9		6		1		6		46		14		4		10		12		0		350		32		23

		wh egrets		23		36		52		13		38		21		16		129		57		46		45		44		40		69		54		0		11		11		18		109		49		32		23		936		196		13

		Roy spnbll		3		54		89		80		89		110		176		146		118		45		73		44		3		28		8		75		86		71		117		79		301		33		17		1845		164		9

		Y-b spnbll		5		3		4		9		6		22		33		72		31		10		29		33		11		18		1		9		10		25		10		5		20		14		23		403		24		12

		Magpie gs		0		0		5		24		15		14		22		5		6		0		0		0		0		0		0		2		0		0		1		0		10		0		0		104		0		24

		W wh-duck		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		14

		Pl wh-duck		0		0		2		50		20		0		35		315		292		173		638		47		0		0		0		0		78		31		57		2		510		750		900		3900		2		0

		Bl swan		15		102		9		6		8		11		7		14		12		11		9		23		7		14		13		9		18		16		9		12		9		5		2		341		27		22

		Blck duck		515		505		478		682		366		243		236		341		346		295		298		247		420		174		257		50		191		269		269		161		128		638		253		7362		985		108

		grey teal		40		139		344		687		484		527		393		325		137		58		44		12		89		49		128		110		191		1210		304		204		288		624		610		6997		487		210

		chstnt teal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		2		1		8

		Shoveller		0																																								0		0		0		0		0		0

		Pink-e duck		28		89		118		249		22		32		33		123		5		0		0		0		0		0		8		6		0		13		34		8		35		0		478		1281		22		2

		Hardhead		0		6		0		19		8		8		2		3		0		0		0		0		10		3		13		17		2		38		76		32		37		16		6		296		6		10

		Woodduck		47		273		422		210		149		141		448		484		71		70		151		151		202		225		457		107		114		402		206		147		218		88		105		4888		366		17

		Blue-bill		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0

		Musk duck		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		2		1		9		3		1

		B-t ntve-hen		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		4

		Moorhen		12		4		9		10		9		7		3		10		2		1		2		10		0		0		5		1		0		1		1		0		3		0		0		90		16		5

		Swamphen		0		1		2		5		8		16		26		42		44		8		9		0		5		19		0		12		13		3		15		26		56		24		31		365		7		70

		Coot		148		141		300		368		163		167		252		79		57		83		3		0		0		0		0		48		90		42		126		100		73		31		48		2319		300		92

		B-wng stilt		9		39		9		6		9		20		22		68		2		0		0		0		0		9		12		0		4		5		0		0		0		2		0		216		28		20

		Glssy ibis		0		2		10		50		0		42		2		1		0		0		0		0		0		0		10		0		0		0		0		0		0		0		0		117		1		231

		White ibis		6		21		66		34		11		25		40		49		25		10		1		13		4		20		0		45		28		21		190		21		2		0		0		632		111		257

		Str-n ibis		4		0		20		27		0		37		19		210		86		0		2		2		0		0		0		0		0		30		24		0		3		0		10		474		118		350

		Sndpp+Do		2		0		0		5		0		0		3		45		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		55

		Tern+Gull		0		6		226		347		38		239		21		8		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		891

				1062		1744		2449		3094		1968		2149		2441		2959		2065		989		1642		1123		1106		1012		1182		651		1002		2553		1901		1241		2113		3302		2747		42495

		Pied corm		2		102		71		34		39		118		68		76		85		30		42		98		68		68		28		22		5		72		51		36		30		315		14

		Litt pied c		32		12		20		4		1		3		12		4		0		3		0		0		8		0		0		3		1		0		0		0		0		0		0

		Litt blck c		19		66		6		8		73		83		8		17		331		2		9		261		89		203		40		8		96		35		26		73		98		441		55

		Great corm		0		7		2		8		2		30		124		109		125		40		63		33		49		32		81		7		3		29		83		67		53		110		73

		Wh-n heron		0		10		15		10		25		10		6		46		13		0		2		13		5		4		4		22		5		44		103		55		44		2		13

		Wh-f heron		6		8		6		14		1		17		20		94		23		8		19		12		14		9		6		1		6		46		14		4		10		12		0

		wh egrets		23		36		52		13		38		21		16		129		57		46		45		44		40		69		54		0		11		11		18		109		49		32		23

		Roy spnbll		3		54		89		80		89		110		176		146		118		45		73		44		3		28		8		75		86		71		117		79		301		33		17

		Y-b spnbll		5		3		4		9		6		22		33		72		31		10		29		33		11		18		1		9		10		25		10		5		20		14		23

		Glssy ibis		0		2		10		50		0		42		2		1		0		0		0		0		0		0		10		0		0		0		0		0		0		0		0

		White ibis		6		21		66		34		11		25		40		49		25		10		1		13		4		20		0		45		28		21		190		21		2		0		0

		Str-n ibis		4		0		20		27		0		37		19		210		86		0		2		2		0		0		0		0		0		30		24		0		3		0		10

		Magpie gs		0		0		5		24		15		14		22		5		6		0		0		0		0		0		0		2		0		0		1		0		10		0		0

		W wh-duck		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Pl wh-duck		0		0		2		50		20		0		35		315		292		173		638		47		0		0		0		0		78		31		57		2		510		750		900

		Bl swan		15		102		9		6		8		11		7		14		12		11		9		23		7		14		13		9		18		16		9		12		9		5		2

		Blck duck		515		505		478		682		366		243		236		341		346		295		298		247		420		174		257		50		191		269		269		161		128		638		253

		grey teal		40		139		344		687		484		527		393		325		137		58		44		12		89		49		128		110		191		1210		304		204		288		624		610

		chstnt teal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0

		Shoveller		0																																								0		0		0

		Pink-e duck		28		89		118		249		22		32		33		123		5		0		0		0		0		0		8		6		0		13		34		8		35		0		478

		Hardhead		0		6		0		19		8		8		2		3		0		0		0		0		10		3		13		17		2		38		76		32		37		16		6

		Woodduck		47		273		422		210		149		141		448		484		71		70		151		151		202		225		457		107		114		402		206		147		218		88		105

		Blue-bill		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Musk duck		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		2		1

		B-t ntve-hen		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Moorhen		12		4		9		10		9		7		3		10		2		1		2		10		0		0		5		1		0		1		1		0		3		0		0

		Swamphen		0		1		2		5		8		16		26		42		44		8		9		0		5		19		0		12		13		3		15		26		56		24		31

		Coot		148		141		300		368		163		167		252		79		57		83		3		0		0		0		0		48		90		42		126		100		73		31		48
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		Monthly Totals by groups

		Group		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS						GROUP		Totals		%		Rank

		Grebes		70		3		70		12		22		40		44		52		30		0		5		7		7		1		13		1		1		18		46		20		9		1		9		481						Grebes		481		1.13		10

		Pelican		52		74		42		69		326		96		316		23		83		11		118		44		15		18		2		42		13		18		4		0		0		24		34		1424						Pelican		1424		3.35		7

		Darter		24		41		52		53		36		70		54		66		84		85		80		29		60		49		41		54		34		98		117		78		126		136		42		1509						Darter		1509		3.55		6

		Cormorant		53		187		99		54		115		234		212		206		541		75		114		392		214		303		149		40		105		136		160		176		181		866		142		4754						Cormorant		4754		11.19		2

		Her+Egret		29		54		73		37		64		48		42		269		93		54		66		69		59		82		64		23		22		101		135		168		103		46		36		1737						Her+Egret		1737		4.09		5

		Spoonbills		8		57		93		89		95		132		209		218		149		55		102		77		14		46		9		84		96		96		127		84		321		47		40		2248						Spoonbills		2248		5.29		4

		Ibises		10		23		96		111		11		104		61		260		111		10		3		15		4		20		10		45		28		51		214		21		5		0		10		1223						Ibises		1223		2.88		8

		Ducks etc		645		1114		1378		1928		1072		976		1176		1611		869		607		1140		480		728		465		876		301		596		1979		956		568		1236		2125		2355		25181						Ducks etc		25181		59.26		1

		Coots etc		160		146		311		383		180		190		281		133		103		92		14		10		5		19		5		61		103		46		142		126		132		55		79		2776						Coots etc		2776		6.53		3

		Waders		11		39		9		11		9		20		25		113		2		0		0		0		0		9		12		0		4		5		0		0		0		2		0		271						Waders		271		0.64		11

		Terns+Gull		0		6		226		347		38		239		21		8		0		0		0		0		0		0		1		0		0		5		0		0		0		0		0		891						Terns+Gull		891		2.1		9

		TOTALS		1062		1744		2449		3094		1968		2149		2441		2959		2065		989		1642		1123		1106		1012		1182		651		1002		2553		1901		1241		2113		3302		2747		42495								42495		100.01

		Group		Sep-99		e Nov 99		l Nov 99		13-Dec-99		3-Jan-00		17-Jan-00		9-Feb-00		28-Feb-00

		Grebes		70		3		70		12		22		40		44		52

		Pelican		52		74		42		69		326		96		316		23

		Darter		24		41		52		53		36		70		54		66

		Cormorant		53		187		99		54		115		234		212		206

		Her+Egret		29		54		73		37		64		48		42		269

		Spoonbills		8		57		93		89		95		132		209		218

		Ibises		10		23		96		111		11		104		61		260

		Ducks etc		645		1114		1378		1928		1072		976		1176		1611

		Coots etc		160		146		311		383		180		190		281		133

		Waders		11		39		9		11		9		20		25		113

		Terns+Gull		0		6		226		347		38		239		21		8

		TOTALS		1062		1744		2449		3094		1968		2149		2441		2959

		Group		Mar-00		e Apr 00		l Apr 00		Jun-00		Jul-00		Aug-00		Sep-00		Dec-00

		Grebes		30		0		5		7		7		1		13		1

		Pelican		83		11		118		44		15		18		2		42

		Darter		84		85		80		29		60		49		41		54

		Cormorant		541		75		114		392		214		303		149		40

		Her+Egret		93		54		66		69		59		82		64		23

		Spoonbills		149		55		102		77		14		46		9		84

		Ibises		111		10		3		15		4		20		10		45

		Ducks etc		869		607		1140		480		728		465		876		301

		Coots etc		103		92		14		10		5		19		5		61

		Waders		2		0		0		0		0		9		12		0

		Terns+Gull		0		0		0		0		0		0		1		0

		TOTALS		2065		989		1642		1123		1106		1012		1182		651

		Group		e Jan 01		l Jan 01		Feb-01		Mar-01		Apr-01		Jun-01		Jul-01		TOTALS

		Grebes		1		18		46		20		9		1		9		481

		Pelican		13		18		4		0		0		24		34		1424

		Darter		34		98		117		78		126		136		42		1509

		Cormorant		105		136		160		176		181		866		142		4754

		Her+Egret		22		101		135		168		103		46		36		1737

		Spoonbills		96		96		127		84		321		47		40		2248

		Ibises		28		51		214		21		5		0		10		1223

		Ducks etc		596		1979		956		568		1236		2125		2355		25181

		Coots etc		103		46		142		126		132		55		79		2776

		Waders		4		5		0		0		0		2		0		271

		Terns+Gull		0		5		0		0		0		0		0		891

		TOTALS		1002		2553		1901		1241		2113		3302		2747		42495
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				l Nov-99		3-Jan-00				l Nov-99

		Grebes		70		22				70

		Pelicans		42		326				42

		D + Corm		149		151				149

		H/Egrets		73		64				73

		Spoonblls		93		95				93

		Anatids		1378		1072				1378

		Rallids		311		180				311

		Stilts		9		9				9

		Ibises		96		11				96

		Tern+Gull		226		38				226

		Valley

		Pops

		Dck		11,525				Dck		11,525

		Crm		2176				C+D+Pel		3519

		Rll		1270				Sp+Eg+Ib		2384

		Spb		1029				Rll+Grb+St		1584

		Egr		795
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