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Executive Summary

Thisreport presents findings from a collaborative project funded by the Commonwealth
Environmental Water Office (CEWO) and led by Charles Sturt University (CSU), the NSW Office of
Environment and Heritage (OEH) and the University of New South Wales (UNSW). The aim of this
project was to monitor waterbird, nutrient and invertebrate responses to environmental water
deliveryinthe Lowbidgeefloodplain, in south-western NSW, in 2015-16 and 2016-17. The CEWO in
conjunction with OEH delivered 5000 ML and 910 ML of Commonwealth and NSW environmental
waterrespectively to foursitesin the Western Lakes system (Hobblers Lake, Paika Lake, Cherax Lake
and Penarie Creek).In addition OEH delivered 966 ML to Wagourah Lake, in March and April 2016. The
aim of these wateringactions was to create foraging habitat for dabbling ducks and shorebird species

that autumn, winterand in the following spring.

We expected environmental water delivered in autumn would inundate previously dry habitatsin the
wetlandsreleasingand transporting nutrients that stimulate productivity and diversity of
microinvertebrate and macroinvertebrate communities. The success of these watering actions
dependsonthe response of these invertebrate communities which are important food sources for
fish, frogs, and waterbirds. Microinvertebrates are the key prey in floodplain riverfood webs for filter-
feedingducks, and macroinvertebrates are important food sources for other ducks and shorebirds.
However, due to cool temperatures with the wateringeventinautumn, we did notexpectaslarge a
response as if the wateringaction occurredin spring or summer. As the ecological outcomes for
waterbirds from watering actions undertakenin autumn are uncertain, this monitoring project was
initiated to assess waterbird and invertebrate responses to guide the adaptive management of future

wateringactions.

Our surveys showed that the delivery of environmental waterin autumn can benefit asuite of
waterbird species, with more than 33 species detected in ourstudy, as well as high densities of diverse
invertebrate prey. We observed increasesin both waterbird abundance and diversity inresponse to
the delivery of environmental waterin the Lowbidgee Floodplain. Overall, numbers of dabbling and
filterfeeding duck were higherin wetlandsthat were dry priorto the delivery of environmental water
compared to sitesthat were already wet. The influx of dabbling and filter feeding ducks coincided with
high numbers of microinvertebrate and macroinvertebrate prey following the wetting of the
previously dry wetlands. Nutrient levels and water quality supported these responses, although we did

not detecta pulsein nutrientsin April 2016 as predicted.

Our data showed thatalthough springis the preferred timing for wetland inundation, there are
benefitsfrom delivering environmental waterto wetland habitats in autumn. Waterbird numbers

pulsed attwo of the three newlyinundated wetlands, especially compared to the previously wet



wetlands. Increasing the area of newly inundated wetland at the start of autumn and winter could
enable managers to sustain habitatfor waterbirds over winter. If wetlands are filled so they are drying
downinspring, the shallow productive edge habitat would support high shorebird numbers. Our study
alsodemonstrated that drying wetlands between environmental watering events triggers agreater
response ininvertebrate prey. Where possible watering strategies aimed to create feeding habitat for
dabblingandfilterfeeding ducks and shorebird species should account for natural flooding and drying

cyclesto promote invertebrate food supplies.

By delivering environmental water during autumn months there are also other potential benefits, such
as provision of foraging habitat for migratory shorebirds which migrate north during the February -May
period. Where habitatis maintained into springthis can potentially provide habitat for migratory
shorebird speciesontheirreturntrip to Australiafrom August-October. The depth of waterisalso
important for many dabbling duck and shorebird species that feed on the water’s edge as water depth

determinesthe accessibility of invertebrate prey.



Background

Waterbird numbers have declined since 1983 at key sites across the Murray-Darling Basin (MDB)
(Porteret al. 2016). Water abstraction and regulation throughout the Basin have reduced the extent
and frequency of inundation of wetland habitats (Kingsford and Auld 2005, Kingsford and Thomas
2004). With fewerhabitats available less oftenthereare reduced nutrients and food to support
waterbirds and fewer opportunities for recruitment. Recognising the role that rivers and wetlands play
for waterbirds and other wetland-dependent speciesin the MDB, the Australian Government has
recovered waterforthe environment through a combination of water purchases, infrastructure
investments, and otherstate and federal recoveries. This environmental wateris used to protectand
maintainthe health of important water dependent ecosystems of the MDB, which includes targeting
specificobjectives for wetland-dependent species including the provision of feedingand breeding

habitat for waterbirds.

More than 120 waterbird species have been recorded in the MDB (MDBA 2014) and thisincludes
threatened waterbird species and species recognised underinternational bilateral agreements that
Australiahassigned with Japan, Chinaand the Republic of Korea. Many of these waterbird species are
highly responsive to flows and rely on anetwork of wetland habitats within and outside of the MDB.
The availability of shallow wetland habitatin spring and autumn also coincides with the movement of
migratory shorebird species through south-eastern Australia during their non-breeding season.They
can move to newly flooded wetland habitats to exploit aquaticfood resources which can be highly

variable in space and time (Kingsford and Norman 2002).

Both microinvertebrates and macroinvertebrates provide food resources for many waterbird species,
and these invertebrates respond strongly toinundation (Jenkins and Boulton 2003). Boomsin
invertebrates following flooding are fuelled by theiremergence from dormant egg-banks that residein
floodplain soils (Jenkins and Boulton 2007), and by the release of nutrients from newly inundated
floodplain sediments that supports both primary and secondary production (Junk et al. 1989).
Microinvertebrates are the key prey in floodplain riverfood webs for filter-feeding ducks, and
macroinvertebrates are important food sources for other dabbling ducks and shorebirds (small

waders) (Timms 1996; Briggs et al. 1985).

The link between waterbirds and theirfood supply is used to classify theminto functional groups
(guilds) accordingtotheir water requirements forfeeding (see Brandis et al. 2009). Waterdepthis a
key driverforhabitat use by waterbirds. Forexample, large waders such as spoonbills tendtofeedin
shallow vegetated floodplain habitats, while fish-eating waterbirds can forage in deeper more open
waterbodies, and small waders whichinclude migratory and resident shorebird species, and dabbling

ducks preferopenshallow waterbodies with muddy shorelines. Water depth and duration are key



ecological variables that can be manipulated using environmental water. The timing of flows is also
critical for the succession of waterbird guilds. Depending on season both inundation and recession
may trigger a different succession depending on season of the nutrients, plants and animals that
supportwaterbird food webs (e.g. Taftet al. 2002). For example, the timing and rate of drawdown in
waterlevels determine whether critical shallowwaterand exposed mudflat habitat is available. In this
study, we examined whether environmental watering of wetland habitats inautumn supports
abundant populations of waterbirds and invertebrates in autumn, winter or the subsequent spring.
We alsoinvestigated whetherthe response in waterbirds and invertebrates di ffered between

wetlands that were dry at the time of inundation compared to wetlands that were already wet.

Project scope and objectives

Thisis a collaborative project led by Charles Sturt University (CSU), the NSW Office of Environment and
Heritage (OEH) and the University of New South Wales (UNSW). The aim of this project was to monitor
waterbird, nutrient and invertebrate responses to environmental water delivery in the Lowbidgee
floodplain, in south-western NSW, in 2015-16 and 2016-17. In March and April 2016, the
Commonwealth Environmental Water Office (CEWQO) in conjunction with OEH delivered 5000 ML and
910 ML of Commonwealth and NSW environmental waterrespectively to foursitesinthe Western
Lakes system (Hobblers Lake, Penarie Creek, Paika Lake and Cherax Lake see Figure 1). In addition OEH
delivered 966 ML to Wagourah Lake (see Figure 1and Appendix 1), in March and April 2016. The aim
of these wateringactions was to create foraging habitat for dabbling ducks and shorebird speciesin

the following spring 2016.

We expected environmental water delivered in autumn would inundate previously dry habitatsin the
wetlandsreleasingand transporting nutrients that stimulate productivity and diversity of
microinvertebrate and macroinvertebrate communities. However, due to cool temperatures with the
wateringeventinautumn, we did notexpect as large a response as would be expected if the watering
action occurred in spring or summer. As the ecological outcomes for waterbirds from watering actions
undertakeninautumn are uncertain, this monitoring project was initiated to assess waterbird and
invertebrates to guide the adaptive management of future wateringactions. Atthe time of watering
three wetlands (Hobblers, Penarieand Cherax) were dry and two wetlands (Paika and Wagourah)

were wet. We expected alargerresponse from biotain the previously dry than wet wetlands.

Within the Lowbidgee, floodplain wetlands in the Western Lakes, Nimmie-Cairaand Redbank wetland
zones, are widely recognised fortheirimportance for waterbirds including shorebird species (MDBA
2014). Shorebird speciesthat have beenrecorded inthe wetlands include migratory sharp-tailed
sandpipers Calidris acuminate (listed under migratory bird agreements Australia has with Japan
(Japan-Australia Migratory Bird Agreement (JAMBA)), China (China-Australia Migratory Bird

Agreement (CAMBA)) and the Republic of Korea (Republic of Korea-Australia Migratory Bird
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Agreement (ROKAMBA))), and Australian resident shorebirds including dotterels and stilts (see

Appendix 2).
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Figure 1 Survey sites in the Western Lakes 1) Penarie Creek, 2) Hobblers Lake, 3) Cherax Swamp, 4) Paika Lake (inset) and 5)

Wagourah Lake in Yanga National Park.

A key objective of the 2015-16 Commonwealth environmental watering actions through the Western

Lakes, Redbankand Nimmie-Cairazones, in relation to waterbirds was “the provision of suitable

habitat for waterbirds, native fish and frogs and improvements in riparian vegetation”. The success of

these wateringactions depends on the response of macro- and microinvertebrate communities which

are importantfood sources for fish, frogs, and waterbirds. Microinvertebrates are the key prey in
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floodplainriverfood webs for filter-feeding ducks, and macroinvertebrates are important food sources

for otherducks and shorebirds.

Both micro- and macroinvertebrates respond strongly to flow pulses and inundation, mediated by
antecedent conditions and season. Pulses ininvertebrates following inundation are fuelled by the
release of nutrients and subsequent primary production and microbial activity. The key objectives of
the 2015-16 Commonwealth environmental watering actions that relate to micro-and
macroinvertebrates and nutrients in wetlands wereto “provide habitat to supportthe survivaland

maintain condition of native fish, waterbirds, and other aquaticvertebrates.”

Evaluation questions

The aim of this short-term intervention monitoring project was to evaluate the contribution of
environmental water to waterbird communities inthe Lower Murrumbidgee and inform future water
deliveries to enhance foraging opportunities for waterbird species (namely dabbling ducks and
shorebirds) that feed oninvertebrate prey. The primary actionsin early autumn 2016 were to water
five sitesinthe Lowbidgee floodplain (see Figure 1). Monitoring was undertaken to determine how
invertebrate and waterbird communities responded to these wateringactions and to determine
whetherwateringsitesin autumn can promote sufficientfood supplies to support dabbling duckand
shorebird species, and other waterbirdsin autumn, winter orthe subsequent spring months when
waterbird and invertebrate activityis likely to be greaterin response to warmerday time

temperatures.
The specificevaluation questions for this project were:

l. What did environmental water contributeto waterbird populationsin nominated wetlands?
[I.  What did environmental water contributeto waterbird species diversity in nominated
wetlands?
. What did environmental water contribute to concentrations of nutrientsin nominated
wetlands?
IV.  What did environmental water contribute to microinvertebrate productivity and diversity in
nominated wetlands?
V.  What did environmental water contribute to macroinvertebrate diversity and productivity in

nominated wetlands?

We predicted there would be the following responses to the delivery of environmental water.
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Predictions:
o Localincreases in waterbird diversity in response to environmental watering
o Localincreases in waterbird abundance in response to environmental watering

o Localincreases in waterbird species of conservation significance (i.e. threatened species, JAMBA,
CAMBA and ROKAMBA species) in spring in response to environmental watering in previous

months (autumn-winter).
o Nutrient availability will increase in response to delivery of environmental water.

o Environmentalwater delivered to wetlands will transport microinvertebrates as well as trigger
their emergence, establishing communities with densities and community composition changing

over time in relation to wetland filling and draw-down.

o Environmentalwater delivered to wetlands in autumn will stimulate increased productivity and
diversity of macroinvertebrates and microinvertebrates in the following spring when waterbird

and invertebrate activity is likely to be greater in response to warmer day time temperatures.

Methods

Site locations and timing

The Western Lakesis a 3,459 ha complex of open lakesinthe Lowbidgee floodplain (Figure 1). These
lakes along with similar lake systemsin the Nimmie-Cairaand Redbank zones are recognised as
significant environmental assets within the Murray-Darling Basin and were identified in the
Monitoring and Evaluation Plan forthe Murrumbidgee Selected Area as part of the Long-Term
Intervention Monitoring (LTIM) program (Wassens et al. 2014). The Western Lakes and associated
open lake systemsinthe Redbank and Nimmie-Cairazones are notroutinely monitored by the
Murrumbidgee LTIM program and therefore additionalfundingis required to monitor outcomes of

Commonwealth environmental water delivery.

Environmental water was delivered to four wetland sites, Paika Lake, Penarie Creek, Cherax Swamp
and Hobblers Lake, in the Western Lakes (15/3/16 — 13/4/16, 5,000 ML of Commonwealth and 910 ML
of NSW environmental water) and Wagourah Lake (29/3/16 —9/4/16, 966 ML of NSW environmental
water) in Yanga National Park in autumn 2016. Cherax Swamp, Penarie Creek and Hobblers Lake are
managed as ephemeral wetlands that are dried on a relatively frequent basis. Paika Lake is one of the
deepestlakesinthe Lowbidgeefloodplain and can potentially hold water for more thantwo years
(Sharpe and Dyer 2016).The first delivery of environmental water to Paika Lake occurred during the

winterof 2011 and subsequent top up flows occurredin May 2013, May 2014 and June 2015.
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Paika Lake and Wagourah Lake were wet priorto the delivery of environmental waterin autumn 2016,
while Penarie Creek, Cherax Swamp and Hobblers Lake were dry. Hobblers Lake and Penarie Creek
previously received environmental water from October-December 2013, while Cherax received inflows

in November2015.

Wetland monitoring following the flow events was undertaken during three survey periods: 13-15
April, 3-5 Augustand 17-19 October 2016 (see site locationsin Figure 1and Appendix 1). Ground
surveys for waterbirds were completed in April, August and October 2016 following the watering of
the Western Lakes and Wagourah Lake over March and April 2016. The waterbird diversity and
abundance data was collected alongside simultaneous macroinvertebrate, microinvertebrate and
nutrientsamplingin the five survey wetland sites (Figure 1). Waterbird surveys were completed at all
five wetland sites during the three survey periods. Invertebrate, nutrient and water quality sampling
was completed at all five wetland sitesinthe April and August survey periods, and three wetland sites
duringthe Octobersurvey period. Penarie Creek and Cherax Swamp dried down between the August
and Octobersurveysand so water quality, invertebrate and nutrient sampling was not completed at

these sites duringthe Octobersurveys.

Invertebrate, nutrient and water quality sampling

Water samples were collected using the same methods as those usedinthe Murrumbidgee LTIM
project (Wassens et al. 2014) for Total Phosphorus (TP), Total Nitrogen (TN) and Dissolved Organic
Carbon (DOC). Samples were processed in the National Association of Testing Authorities, Australia
(NATA) accredited laboratory at Monash University. Chlorophyll Asamples were processed at the
NATA accredited Environmental and Analytical Laboratory (CSU Wagga Wagga). In contrast with LTIM
methods designed to assess overall nutrient concentrations, additional sampling of bio-available
nutrients was undertaken to address short term monitoring objectives relating to the short-term
release and accrual of bio-available nutrients, and to determinewhether dryingleads to higher
concentrations of available nutrients uponinundation. Food availability in spring is associated with
increased production afforded by the leaching of bio-available nutrients. In addition, highammonia
concentrations have been previously reported forlakesin the Lowbidgee and may presentan
ecological health hazard (particularly under high pH) that could be adaptively managed using top-up
flows. Lakes also have high concentrations of algae and are prone to blooms of cyanobacteria - total
and bio-available nutrients would help explain patterns of algae accrual and risk of blue-green algal

(BGA) blooms.

At each wetland site, awater quality sample was taken from each of three sub-sites to estimate
variation within a wetland site. Forthe largest site Paika Lake, the three sub sites were located within
an equivalentsized area (approx. 5ha) inthe wetland site (as per Halse et al. 2000) so that all wetland

sites were equivalentin size. NSW OEH waterbird data collected from 2008-2015 was used to
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determine areas frequented by dabbling ducks and shorebirds within the lakes so asto guide sampling
locations. At one sub-site within each wetland, three filtered (0.45 um) watersamples were collected
for analysis of DOCand bio-available nutrients comprising ammonia nitrogen (NH3 or Amm),oxidised
nitrogen (NOx) and Filterable Reactive Phosphorus (FRP) as well as Total Dissolved Nitrogen (TDN),
Total Dissolved Phosphorus (TDP) and Chlorophyll A. Three unfiltered samples were analysed for TN

and TP. Spot measurements of pHand conductivity were undertaken with a calibrated sensor.

Specimens of benthicand pelagic microinvertebrates were collected using the quantitative techniques
followed for LTIM (Wassens et al. 2014), exceptthree sub-sites withinawetland were sampled rather
than one sub-site as with the methods used in LTIM. The addition of two extra sub-sites were sampled
to estimate the variability within a wetland site. With LTIMsampling, four sites (wetlands) are sampled
ina regionandour replicationis atthe site level. Variation within asite is averaged across sites.
However, as this environmental wateringinundated three lakes and one creek it was not possible to
replicate atthe site (wetland) scaleand without sub-sites there is arisk of samplingata low or high
density part of the lake and getting aninaccurate estimate of productivity. Acomposite benthic
sample of 5 benthiccores was collected atthree sub-sites within each site. A composite pelagic
sample of 10 x 9 litre buckets was collected at three sub-sites within each site. Samples were
processedinthe laboratory usingthe same approach as with LTIM, with the channels within the
Bogorov countingtray divided into 1-cm cells and individualsin every second cell enumerated and
identified. The lengths and widths of first 10individuals of each taxa were measured to calculate

invertebrate biovolume (length x width x density, where density is measuredinindividuals perlitre).

Macroinvertebrates were sampled usinga sweep netto gather one composite sample from each
wetland site comprising sweeps from the main habitats available (e.g. fringing vegetation, course
woody debris, open waterand benthicsamples). Benthicmacroinvertebrate samples were taken by
disturbing sediments while sweeping. Sweeps were taken overa6 x 2 meterarea persite to
standardise sampling effort between wetland sites. Datawere recorded as a single value pertaxafor
each site (wetland) and sampling event (i.e. total catch foreach taxa from a site was pooled froma
range of habitats) and are represented as catch perunit effort (CPUE; macroinvertebrate abundance

per6 x 2 m composite sweep samplefromarange of habitats).

Waterbird surveys

Waterbirds were monitored using the ground survey techniques followed for the Murrumbidgee LTIM
project (Wassens et al. 2014) and by OEH during ground surveys across inland wetlandsin NSW
(Spenceretal. 2014; 2016). Two replicate ground counts (am, pm) were conducted over two separate
days withinthe three survey periods to estimate maximum total waterbird abundance and species
diversityin each survey wetland. Birds were observed using binoculars and/or a telescope. Total

counts for each waterbird species, any evidence of breeding activity (including number of nests/
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broods/immatures) were recorded during each survey. Observers spent at least 20 minutes at each
survey site. Site coverage (in hectares) was estimated for each site and used to calculate total

abundance per hectare forsubsequentanalyses.

Additional surveys werecompleted by NSW OEH as part of annual monitoringinthe five wetlands
priorto autumn environmental wateringin October 2015 (all five sites), December 2015 (Wagourah
Lake only), and February 2016 (all sites except Wagourah Lake). This datawas used to compare
waterbird responses priorto and afterthe environmental watering in April 2016. Maximum waterbird
abundancesfrom each AM\PM replicate were summed across subsites to provide atotal measure for

each wetland and then divided by total survey areato calculate total number of birds per hectare.

Data analyses

We analysed responses of invertebrates and waterbirds in relation to antecedent condition (i.e., dry or
wet) along with month and wetland by fitting alinear mixed-effects model (LMM) using the Imer
functioninthe Ime4 package inR (Batesetal., 2015; Rversion3.2.1, R Core Team, 2015). Antecedent
conditions and month were incorporated as aninteraction term to account for dif ferent responses
overtime while wetland was arandom effectin the model. Priorto analysis, all ourresponse variables
except pHwere In(x+1) transformed to reduce skewness and stabilize errorvariances. We tested the
effects of water quality and nutrient metrics oninvertebrateresponses by incorporatingan additional
and separate continuous term to the linear mixed-effects model. To draw generalizations about the
effects of antecedent conditions (i.e., dry orwet) and month from the samples collected, we present
model estimates of responses for ease of interpretation and inference. Model estimates are presented

in Appendix 3.
Results

Water quality responses

Dissolved oxygen largely remained within the normal range forfloodplain wetlands (>4mg/L), trending
slightly below 4 mg/L at Waugorah Lake (during all sample occasions) and at Hobbler’s Lake during the
April 2016 survey (Figure 2). Valuesin excess of 10 mg/Lare commonly reported forwetlandsinthe
Murrumbidgee and at the Western Lakes. pHwas largely consistent forindividual sites across time,
with small differences among the survey sites (Figure 2). During the present study, pH was significantly
lowerduring April 2016 across all sites, averaging 7.00(+/-S.E. 4.16) in the April, 8.75 (+/-S.E. 3.82) in
the Augustand 8.30 (+/-S.E. 5.49) inthe Octobersampling. Electrical conductivity (EC) was most
consistent at Hobblers and Paika Lakes. There is a slight trend of increasing EC at Paika Lake across
time (Figure 2). Previous data has shown thatit is rare for EC to exceed 0.8 mS/cm. Previous data and

results of turbidity testing from this study all fell within the normal range for wetlandsin the

15



Murrumbidgee Catchment. Paika Lake consistently showed the highest turbidity across the five

sampled wetlands (Figure 2).
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Figure 2 Mean water quality results collected during the present study (Apr-16, Aug-16 and Oct-16) and previous data
collected from October 2012-2014 in the Western Lakes (Note that no data prior to 2016 has been collected in Wagourah
Lake). Bars are standard error.

Nutrient responses

Overall, the concentrations of TN, TP and DOC were less variable than concentrations of bio-available
nutrients. Excluding Cherax Swamp, all sites showed occasional spikes in NH3and NOx. Overall
Hobblers Lake contained significantly higher concentrations of NH3. The sampling from 2016 and
previous data collected for Hobblers Lake shows that this site often has higher concentrations of bio-
available nutrients, particularlyFRP, than othersitesin the Western Lakes system (Figure 3). We found
no evidence of increased nutrient concentrations at previously dry vs previously inundated sites

(Figure 4).
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Figure 3 Chlorophyll-a and nutrient results collected during the present study (Apr-16, Aug-16 and Oct-16) and previous data
collected from October 2012-2014 in the Western Lakes (Note that no data prior to 2016 has been collected in Wagourah
Lake). Bars are standard error. All values are presented on a log base 10 scale.
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Figure 4 Model estimates of wetland nutrient (ug/L) and carbon (mg/L) concentrations (log scale) in three previously dry
wetlands (Hobblers, Cherax and Penarie) and two previously wet wetlands (Paika and Wagourah) sampled in April, August
and October 2016. Model estimates are also provided in Appendix 3. Bars are 95% confidence interval.

Macroinvertebrate responses

Following the inundation of wetlands in the Western Lakes zone with environmental water, atotal of
171 aquaticmacroinvertebrate taxa were collected from the five wetlands sampled. In April the
highestabundancesrecorded were fromthe previously dry wetlands, particularly Cherax and Hobblers
Lakes (Table 1). Abundancesinthe previously wet wetlands were generally low(~100 CPUE), apart
from Wagourah Lake where abundances were an order of magnitude higher in October(Table 1).
Wagourah Lake received overbank natural floodingin late September-early October, whereas Paika

and Hobblers did not offering a possible explanation for this pattern.

Table 1 Total abundance CPUE of aquatic macroinvertebrates in previously dry and wet wetlands from the Western Lakes in
April, August and October.

Antecedent
Wetland condition April August October
Cherax Lake Dry 1078 743 0- dry
Hobblers Lake Dry 716 90 104
Penarie Creek Dry 181 556 0- dry
Paika Lake Wet 129 89 47
Wagourah Lake Wet 16 75 1094
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The abundance of macroinvertebrates was marginally greaterin previously dry wetlands in April and
August 2016 compared to previously wet wetlands (Figure 5). In contrast, in October 2016 two of the
previously dry wetlands were dry (Cheraxand Penarie) with inferred zero abundance of aquatic
macroinvertebrates. At this time, macroinvertebrates were more abundantin the previously wet
wetlands (Figure 5). Asignificant reduction in macroinvertebrates in previously dry wetlands was
observedin October. Thiswas due in part to two of these wetlands being dry, with Hobblers Lake the

only previously dry wetland remaining wet with an abundance around 100 CPUE (Table 1).

The differences observed in total abundance were driven by Anisops (backswimmers), micronecta
(waterboatmen), chironomids and hydracarina (water mites) that were more abundantin previously
dry wetlandsin April (Figure 6). In August a number of othertaxa contributed, but by Octoberthese

taxa all tended to be more abundantin the previously wet wetlands ( Figure 6).
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Figure 5 Model estimates of total macroinvertebrate abundance CPUE (log scale) in three previously dry wetlands (Hobblers,
Cherax and Penarie) and two previously wet wetlands (Paika and Wagourah) sampled in April, August and October 2016. Bars
are 95% confidence interval.
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Figure 6 Model estimates of macroinvertebrate taxa abundance CPUE (log 10 scale) following inundation of three previously
dry wetlands (Hobblers, Cherax and Penarie) and two previously wet wetlands (Paika and Wagourah) sampled in April, August
and October 2016. Bars are 95% confidence interval.

Microinvertebrate responses

Followingthe inundation of wetlandsin the Western Lakes zone with environm ental water, the
density of benthic microinvertebrates was significantly higher in previously dry wetlands in April 2016
compared to previously wet wetlands (t=1.9, p=0.09,Figure 7). Pelagic microinvertebrates showed the
same trend, but the difference was notsignificant (Figure 8). This pattern persisted in the pelagic
habitatin August, but was reversed forall metricsin both habitats by October 2016 when two of the
previously dry wetlands (Cherax and Penarie) were dry (with inferred zero abundance) (Figure 7and
Figure 8). At thistime the mean benthicdensityin Hobblers Lake, the only previously dry wetland that
remained wet, was 99.6 individuals/Lin October compared to 4294.3 individuals/Lin April and 196.9
individuals/Lin August. In previously dry wetlands, microinvertebrate density was significantly lower
in October compared with previous months, with the drying of two of these wetlands contributing to
thisoutcome. Inthe previously wet wetlands productive densities (more than 500 individuals/L) of
benthiccopepods and chydorid cladocerans were presentin August in Wagourah Lake (Figure 7and

Figure 8). The mean benthicdensityin August 2016 in Wagourah Lake was similarto that observedin
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the previously dry Cherax Lake (Table 2). The highest density recorded in this study at Paika Lake

occurredin August 2016 (399.5 individuals/L) when adensity of 831 individuals/L was observed in one

site (Table 2).

Table 2 Mean and standard error of total density (individuals/L) of aquatic microinvertebrates in previously dry and wet
wetlands from the Western Lakes in April, August and October 2016.

Wetland Antecedent | April 2016 April 2016 August 2016 | August 2016 | October 2016 | October 2016
condition Benthic Pelagic Benthic Pelagic Benthic Pelagic

Cherax 445341104 1412.6+446.4 | 531.3+500.9 0 (Dry) 0 (Dry)

Lake Dry 4254.1+2959.1

Hobblers 472.44278.1 196.9+43.0 25.5+4.5 99.6+26.1 51.1+3.2

Lake Dry 4294.3+2966.8

Penarie 405.8428.9 194.1493.9 84.7+15.6 0 (Dry) 0 (Dry)

Creek Dry 1567.6+606.6

Paika Lake | Wet 81.5+25.7 12.9+4.6 399.5+253.0 33.6+2.9 89.4+55.5 36.749.6

Wagourah 251.9+129.4 1023.24359.7 | 42.1+15.9 198.3+58.9 117.2419.6

Lake Wet 311.3+118.8

The differences observed in total benthic density were driven by copepods at densities greaterthan

200 individuals/L(calanoid, naupliand cyclopoids) and a number of cladocerans including Bosmina

meriodonalis, Ceriodaphnia sp., Daphnia sp. Macrothrix sp., Daphnia carinata, Moina micrura,

Daphnia projecta and Diaphanosoma excisum that were more abundantin previously dry wetlandsin

April (Figure 7). The difference was significant only for Bosmina meriodonalis recorded at extremely

high densities (1000 to 10,000 individuals/L), reflected alsoin the pelagic habitat (Figure 7 and Figure

8). Similartaxadrove the patterninthe pelagichabitatincluding ostracods and Daphnia lumholtzithat

was significantly higherin previously dry wetlands in April compared to previously wet wetlands

(Figure 8).

Patternsin benthicand pelagic microinvertebrate biovolume reflected those for density, with only

benthicbiovolumes significantly higher in previously dry habitats in April 2016 (t=2.5, p=0.03, Figure

9). By August, benthicbiovolumeincreased in previously wet wetlands before returning to April levels

in October 2016 (Figure 9). Biovolume tended to be higherin previously wet wetlands from August

(Figure 9).
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Figure 7 Model estimates of benthic microinvertebrate taxa density (individuals/L, log 10 scale) in three previously dry

wetlands (Hobblers, Cherax and Penarie) and two previously wet wetlands (Paika and Wagourah) sampled in April, August
and October 2016. Bars are 95% confidence interval.
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2016. Bars are 95% confidence interval.

23



Waterbird responses

In total 33 waterbird species were observed across the five surveyed wetlands ( Table 3). Thisincluded
blue-billed duck Oxyura australis(a diving duck species) which is listed as vulnerablein NSW
(Threatened Species Act 1995), and JAMBA-listed Caspian tern Hydroprogne caspia and eastern great
egretArdea alba modesta (both fish-eating waterbird species). Hobblers Lake supported threatened

blue-billed duck during both the April and August 2016 surveys (Table 3).

The newly watered Hobblers Lake and Penarie Creek supported diverse waterbird assemblages
including target species from the dabbling duck, filter-feeding and shorebird guilds (Figure 10, Table
3). Dabbling andfilter feeding ducks made up more than 70% of total waterbird numbersin Penarie
Creekand Hobblers Lake, while resident shorebirds at their peak density only made up more than 5%
of site composition for Cherax Swamp, Paika Lake and Penarie Creek (Figure 10). Resident shorebird
species detected inthe surveyareainthe 2016 surveysincluded small numbers of black-winged stilt
Himantopus himantopus and black-fronted dotterel Elseyornis melanops. Although no migratory
shorebirds were detected at the survey sites during the April-October 2016 surveys which followed
the environmental watering, small numbers of migratory shorebirds were detected inthe months
prior. Sharp-tailed sandpipers were detected at Paika Lake during surveys in October 2015 and red-

necked stint Calidris ruficollis were detected at Paika Lake during surveysin February 2016.

The wetlands also supported diverse assemblages of non-target species from the other waterbird
guilds. Fish-eating waterbirds (Piscivores) were observed at all sites, and made up the greatest
proportion of waterbird communities at the deeper Paika and Wagourah Lakes. Large waders (ibisand
spoonbills) wereonly observed in Cherax Swamp, Penarie Creek and Paika Lake. Grazing waterfowl

and diving ducks were seenin small numbers at all five wetland sites (Figure 10).

Total numbers of waterbirds and total numbers of waterbird species changedin response to the
delivery of environmental water (Figure 11and Figure 12). There was a large influx of dabbling and
filterfeeding ducks recordedinthe newly inundated habitatsin Hobblers Lakes and Penarie Creekin
April 2016. In total, more than 650 pink-eared ducks Malacorhynchus membranaceus were recorded
in Hobblers Lake and over 1300 grey teal Anas gracilis were observedin Penarie Creek during the April
surveys. Large waders were also observed feedingin Cherax Swamp asitdried downinlate winter
(duringthe August surveys) includingibis and spoonbills (Figure 12). Surveysin February 2016, prior to
the delivery of environmental water, indicated that Hobblers Lake and Penarie Creek were dry and did

not support any waterbird species (Figure 11).
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Figure 11 Total waterbird abundance (adjusted as maximum count/surveyed area (ha)) in each of the five wetlands from
October 2015-October 2016. Note that no surveys were completed in Wagourah Lake in February 2016 prior to the watering
event in April 2016 but surveys were completed at Wagourah Lake (this site only) in December 2015.
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Table 3 Maximum count of each waterbird species recorded in the five wetlands in the April-October 2016 surveys.

A Status:J = JAMBA (listed under international migratory bird agreements Australia has with Japan), listing
under the NSW TSC Act 1995 (v = vulnerable). Common names are based on Chrisitidisand Boles (2008) and

Common Name Cherax | Hobblers Paika Penarie | Wagourah
Australasian Darter 1 33 1
Australasian Grebe 12 4 5
Australasian Shoveler 5 40 30 6

Australian Pelican 62 3
Australian Shelduck 1 25 13

Australian Whitelbis 5

Australian Wood Duck 17 35 50 16 5
Banded Lapwing 6

Black Swan 257 70 31 11
Black-fronted Dotterel 2 6

Black-winged Stilt 26 4 33 15

Blue-billed Duck V 48

CaspianTern) 1

Eastern Great Egret J 1 3

Eurasian Coot 48 390 74
Great Cormorant 5 3 3

Great Crested Grebe 10 4 5

Grey Teal 750 1540 146 1350 47
Hardhead 2 26 8
Hoary-headed Grebe 31 122 1 65 38
Little Black Cormorant 119 5
Little Pied Cormorant 1 2 11
Masked Lapwing 4 15 9

Musk Duck 7

Pacific Black Duck 11 8 4 4 3
Pied Cormorant 12

Pink-eared Duck 4 672 24
Red-necked Avocet 5

Silver Gull 10 34 8
Straw-necked lbis 350 410 22
Unidentified Duck 2
Unidentified Egret 1
White-faced Heron 32 2 2 1
White-necked Heron 1
Yellow-billed Spoonbill 6 4

species groupings aredescribed in Appendix 2.
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Total waterbird abundance (waterbirds/hectare) was significantly higher (t=-5.9, P<0.001) in
previously dry wetlands afterthe delivery of Commonwealth environmental water (as observedin
the April 2016 surveys) compared to wetlands that were already wet when they received
environmental waterinautumn 2016 (Figure 13). Waterbird density remained higher atthese sites
duringthe wintersurveys (August 2016). By spring (October 2016), all sites excluding Paika Lake,
beganto dry down and total waterbird density did not differacross the two types of wetlands

(previously dry orwet) (Figure 13).

The responsesintotal waterbird density in April 2016 were driven by the dabbling ducks, particularly
greyteal (GT) and to a lesserextent the filter feeding pink-eared duck (PED)(Figure 13 and Figure

14). Dabbling duck density only differed significantly between the two wetland types during the April
2016 surveys, butremained higherin previously dry wetlands in August and October ( Figure 13). We
did not observe any significant difference in the otherwaterbird guilds including the shorebird guild,

across the two types of wetlands and three survey periods (Figure 13and Figure 14).

There was no difference inthe total number of waterbird species observed inthe two wetland types
(Figure 13), with around 16-17 species observed total in each wetland overthe 2016 surveys. Only
Hobblers Lake was the exception where 22 species wasrecorded in total. Overall, the waterbird
guildsand most of the waterbird species observed during the 2016 surveys had a preference forthe
sites that had undergone a period of drying prior to the delivery of environmental water (Figure 15
and Figure 16). At a species level, there was some indication that some fish-eating waterbird species
(three speciesintotal: pied cormorant Phalacrocorax varius (PCO), little black cormorant
Phalacrocorax sulcirostris (LBC) and Australian pelican Pelecanus conspicillatus (PEL)) werefoundin
greater densitiesinthe wet, deeperwetlands than the previously dry, shallow sites (Figure 16).
There was also a suite of waterbird species that had significantly higher densities in the previously
dry sitesincluding grey teal (GT), black swan Cygnus atratus (BWS), hoary-headed grebe
Poliocephalus poliocephalus (HHG), Australian wood duck Chenonettajubata (WDU), Australasian
shoveler Anas rhynchotis (BWS), white-faced heron Egretta novaehollandiae (WFH), Australasian
grebe Tachybaptus novaehollandiae (ALG) and Pacificblack duck Malacorhynchus membranaceus

(BDU) (Figure 16).
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Figure 13 Model estimates of total waterbird abundance, species richness (SPR) and abundance in each waterbird guild in
three previously dry wetlands (Hobblers, Cherax and Penarie) and two previously wet wetlands (Paika and Wagourah)
sampledin April, August and October 2016. Bars are 95% confidence interval.
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Discussion

Summary of Evaluation questions, predictions and measured outcomes

Evaluation Predictions Measured outcomes Was the
questions objective
achieved?
The newlywatered Hobblers Lake and Penarie Creek
Whatdid supported diverse waterbird assemblages induding
environmental targetspecies fromthe dabblingduck, filter-feeding
watercontributeto | Local increases in waterbird and shorebird guilds. Total waterbird abundance was
waterbird abundance in response to significantly higher (t=-5.9, P<0.001) in previously Yes
populations in environmental watering dry wetlands after the delivery of Commonwealth
nominated environmental water (as observed inthe April 2016
wetlands? surveys)compared to wetlands that were already
wetwhentheyreceived environmental waterin
autumn 2016
Total species diversityincreasedin sites inresponse
. . . to environmental watering. There wasno significant
Local increases in waterbird difference in total numbers of species between the
Whatdid Zivvvei:f)gnlgnrte;lp:/zst:rl;?wg wetland types, although Hobblers Lake supporteda | Y&S
. higherdiversity of bird species (22 s pecies) than the
environmental . .
water contribute to othersurveys |t.es where between 16-17 s pecies
waterbird species were recorded in tgtal. : :
diversityin Local increases in waterbird species !—|obb|ers Lake, which received enwronmenta.l water
nominated of conservation significance (i.e. in March 2016, supported threatened blue-bl!led
wetlands? threatened species, JAMBA, CAMBA duck (NSW TSCAct 1995) during boththe April and
and ROKAMBA species) in spring in August 2016 surveys. Onlyverysmall numbers of Partly
response to environmental migratorys ho_rebird s.pecies (<10) wererecordedin
watering in previous months the wateredsites during the surveys.
(autumn-winter)
Whatdid Nutrient levels and water quality supported the
environmental invertebrate andbird responses, although we did
watercontributeto | Nutrient availability will increase in | notdetecta pulsein nutrientsinresponse to
concentrations of response to delivery of wateringas predicted. No
nutrientsin environmental water
nominated
wetlands?
Environmental water delivered to We detected high numbers of benthic
wetlands will transport microinvertebrate and macroinvertebrate prey
microinvertebrates as well as following the wettingof the previouslydry wetlands.
trigger their emergence, Densities of benthic microinvertebrates were also
establishing communities with high at Wagourah Lakein August 2016 due to
densities and community calanoid copepods and chydorids with some daphnid | Yes
Whatdid composition changing over time in cladocerans. The high densities of
environmental relation to wetland filling and microinvertebrates in April were primarilydue to
watercontributeto | draw-down Bosminid cladocerans and copepods. In Augustin
microinvertebrate the previouslydrywetlands, high densities were
and driven bya more diverse fauna including chydorid
macroinvertebrate and macrothricid cladocerans and ostracods.
productivityand
diversityin Environmental water delivered to Densities of microinverte brates were not highin
nominated wetlands in autumn will stimulate spring following inundation inautumn. The highest
wetlands? increased productivity and diversity | densityof 198.3 individuals/L (comprising mainly No

of macroinvertebrates and
microinvertebrates in the following
spring when waterbird and
invertebrate activity is likely to be
greater in response to warmer day
time temperatures

chydorid cladocerans and copepods)was recorded in
Wagourah Lake, a previouslywet wetland that
received floodwaters prior to sampling.
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What did environmental water contribute to waterbird and invertebrate populationsin

nominated wetlands?

Our surveys showed that the delivery of Commonwealth environmental water in autumn can benefit
diverse suites of waterbird species and invertebrate taxa. There were more than 33 waterbird
speciesdetected in ourstudy, as well as extremely high densities of microinvertebrate prey (1000to
10,000 individuals perlitre) and abundant macroinvertebrates. The highestabundances of
macroinvertebrates were recorded in April and August at Cherax Lake, in April at Hobblers Lakes, in
August at Penarie Creekandthenin Octoberat Wagourah Lake. It is not known why the density
increased from April to August at Penarie, butif sampling was close to the timing of inundationin
April perhaps biota had not reproduced and increased in density. The high density at Wagourah Lake
in Octoberwas likely due to aninflux of macroinvertebrates with floodwaters priorto sampling. The
microinvertebrate densities were an order of magnitude higherthan recorded on intermittent lakes
inundatedin winterand spring on the Darling River floodplain (Jenkins and Boulton 2003, Jenkins
and Boulton 2007), but matched previously records from springinundation on the productive
Macquarie Marshes (Jenkins and Wolfenden 2006, Jenkins etal. 2011). The densities recorded here
were also double to an order of magnitude higherthanthose recorded on wetlands sampledin

spring-autumninthe Murrumbidgee (Wassens et al 2016).

As we predicted, total numbers of waterbirds and invertebrates increased inresponse to the
delivery of environmental water. Overall, densities of dabbling and filter-feeding ducks were higher
inwetlands that were dry prior to the delivery of environmental water compared to sites that were
already wet. These patterns have been observed in otherlake systems, forexample, in Menindee
Lakes where waterbird densities were higherinintermittent wetlands compared to regulated lakes
(Kingsford et al. 2004). Although waterbirds showed astrongresponse toinundationinthe Western
Lakes, the wateringin autumn was not part of a large scale inundation event (such as the flood
eventinspring 2016) and the bird response was not large for the lowbidgeescale. Atalocal scale
there were however, alarge number of dabbling ducks at Hobblers Lake. The influx of dabbling and
filterfeeding ducks in our study coincided with high numbers of microinvertebrate and
macroinvertebrate prey following the wetting of the previously dry wetlands. This supports earlier
studies that found filter-feeding ducks, such as the pink-eared duck, respond strongly to peaksin

zooplankton abundance when dry wetlands are inundated (Timms 1996; Briggs et al. 1985).

The delivery of environmental water benefited other waterbird guilds, including fish-eating
waterbirds where flows are delivered to maintain water levels at sites that are already inundated.
Permanentlake systemsinthe Lowbidgeefloodplain can have well-established fish populations

(Jenkins etal. 2012; Sharpe and Dyer 2016) and are therefore attractive to this guild of waterbirds.
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Large waders, includingibis and spoonbills, were also observed feedingin Cherax Swamp asitdried
down during the August surveys. These colonially-nesting species bred in small numbersin
neighbouring wetlandsin the Redbank system in summer 2015-16 and so the provision of foraging
habitatoverautumn and winter 2016 is likely to have benefited juvenile birds that fledged from

these small breeding events.

The high densities of microinvertebrates at previously dry wetlands in April 2016 were driven by
Bosmina meriodonalis and copepods, whereas amore diverse fauna contributed in Augustincluding
chydorid and macrothricid cladocerans and ostracods at Cherax, Hobblers and Penarie. High
densities of microinvertebrates at Wagourah Lake in August were driven by calanoid copepods and
chydorid cladocerans, with Daphnid cladocerans also contributing. Densities atall wetlandsin

Octoberwere dominated by copepods and chydorid cladocerans.
What did environmental water contribute to concentrations of nutrients in nominated wetlands?

The consequencesfornutrientcyclesinresponse to the timing of wetland inundation are thought to
largely stem from watertemperature, butalso from the lifecycles of wetland biota. Despite being
hydrologically connected to Paika Lake and Cherax Swamp, Hobblers Lake contained higher
concentrations of available nutrients, a patternthatis reinforced by past sampling occasions.
Hobblers Lake is also known to contain dense mats of water milfoil. These mats provide attractive
habitat for small-bodied native fish such as carp gudgeons and macroinvertebrates which exploit
newly flooded habitats and provide a potential food source for small grebes (Marchant and Higgins
1990; Fjeldsa1988). In this study, macroinvertebrates were recorded in high abundance in Hobblers
Lake (716 individuals CPUEin April) and the highest densities of microinvertebrates were also
recordedinHobblers Lake (see Tables 1and 2), suggestingthatthe high nutrients and milfoil
contribute to productivity of invertebrates. Macrophytes are also a potential source of available
nutrients that can be liberated from soils after the plants have senesced and the wetland has dried
(Baldwin and Mitchell 2000). Matching the high nutrient productivity in Hobblers Lake, abenthic
microinvertebrate Bosminameriodonalis pulsed at 9993 individuals per litre at one site in April 2016.
Previously this high density had only been recorded in the Macquarie Marshes afterintermittent

creeks were inundatedin spring (Jenkins and Wolfenden 2006).

We were unable to detect asignificantly higher concentration of nutrients at previously dry versus
previously wet sites. Itis possible that nutrients were either quickly assimilated into living biomass
priorto sampling, orthat nutrients were liberated from newly inundated wetland areas at previously
wet sites despite their being wetted habitats already. We also note that wateris delivered to the
Western Lakes viaforested wetland (i.e. Narwie) and so nutrients that arrive with the delivered

water may be homogenising concentrations across sites, masking the influence of wetversusdry
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inundation. The time dry between inundation eventsis likely toinfluence the release of nutrients

from sediments, but thresholds are not known.

Although we were unable to detect a positive responsein shorebird numbersin ourstudy,
complementary waterbird monitoring by NSW OEH and CEWO in 2016-17 (Spenceretal. 2017)
indicated that neighbouring wetlands surveyed in spring 2016 alongside the five survey sitesin this
project provided diverse habitat for waterbird species including migratory and resident shorebird
speciesand dabbling ducks. ForexampleKia Lake and Loorica Lake, which are similarlarge open
wetland systems only about 20kilometres direct distance from the Western Lakes, have been
targeted with environmental waterin recentyears to create habitat for waterbirds (Spenceretal.

2017).

Our surveys showed that once the habitats had dried downin the following spring total waterbird
abundance decreased atall wetlands even those that continued to be wet (i.e. Paikaand Wagourah
Lakes). The drying down of the wetlands coincided with greater habitat availability across the
Murrumbidgee Catchment. Environmental watering from August 2016 inundated neighbouring
wetlandsinthe Redbank and Nimmie-Cariazones and natural spring flooding inundated many
wetlands from September 2016 onwards inthe Murrumbidgee and neighbouring Lachlan and NSW

Murray catchments (see Wassens et al. 2017).

Adaptive management and recommendations for future water delivery

Key driversforthe provision of feeding habitat for waterbirds are timing, water depth and the
duration of inundation including the rate of draw-down (Taft et al. 2002). The timing of the initial
inundation is particularly important for shorebird species which migrate through southern Australia
duringthe austral springand summer. By delivering environmental water during autumn months
there are also potential benefits, providing foraging habitat for these migratory shorebirds which
migrate north duringthe February-May period. The depth of waterisimportantfor many dabbling
duck and shorebird species, which feed onthe water’s edge and waterdepth determines the

accessibility of invertebrate prey.

Our data showed there are benefits from delivering environmental water to wetland habitatsin
autumn for waterbirds and invertebrates as densities pulsed at two of the three newlyinundated
wetlands, especially compared to the previously wet wetlands. Increasing the area of wetland newly
inundated at the start of autumn and winter could enable water managers to sustain habitat for
waterbirds over winter with complete drawdowns in springwhen shorebird numbersincrease,
rather than have earlierdraw-downsin winter months (see Taft 2002). Our study also demonstrated

that drying wetlands between environmental watering events triggers agreaterresponsein
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invertebrate prey when inundation occurs again. Where possible watering strategies aimed to create
feeding habitat for dabbling and filter feeding ducks and shorebird species should account for

natural flooding and drying cycles to promote invertebrate food supplies.

Maintaining a suite of different types of wetlands are important for creating diversity of habitats for
waterbirds, providing heterogeneity atalandscape-scalethatis more able to supporta higher
diversity of species. Thisincludes open deep waterbodies in the floodplain such as Yanga and Paika
Lakes, recognising where environmental wateris delivered at appropriate intervals (where thereis
provision forsome periods of drying to maintain productivity) to intermittently flooded open lakes
such as Kiaand Loorica Lakes and vegetated floodplain wetlands, these sites can supporta high
diversity of waterbird species. Large permanent waterbodies will be of less value as waterbird
feeding habitatto speciesthat rely oninvertebrate and aquaticvegetation (dabbling ducks and large
waders forexample), but can provide feeding habitat for fish-eating species including cormorants
and pelicans. Where these deep lakes are managed as semi-permanent wetlands and allowed todry
downto some degree between events to create shallow muddy shorelines, this can provide feeding
habitat for residentand migratory shorebirds, and also support outcomes for large-bodied native

fish species (Sharpe and Dyer 2016).

As waterbird species are highly mobile theyare likely to access a wide range of inundated habitats
across the Lowbidgee and neighbouring catchmentsin responseto habitat availability. They can
respond to the availability of habitatin arange of spatial scalesincluding landscape (mosaicof
wetland patches), wetland and microsite scales (foraging areas within wetlands). The sequencing of
inundationis likely to be important. Where possible wetlands targeted for environmental water for
creatingand /or maintaining waterbird feeding habitat should be watered at the same time rather

than at staggeredintervalsasthisislikely to provide landscape scale cues for waterbirds.

This approach to creation and maintaining a diversity of wetland habitats for waterbirdsin the
Lowbidgee Floodplain will contribute to maintaining waterbird diversity and increasing waterbird

abundance across the Murray-Darling Basin.
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Appendices

Appendix 1 Site locations

Plate 1: Hobblers Lake survey site, 13 April 2016 (Credit: Carmen Amos, NSW OEH)

Plate 2: Paika Lake survey site, 14 April 2016 (Credit: Carmen Amos, NSW OEH)

38



Plate 4: Cherax Swamp survey site, 10 August 2016 (Credit: Carmen Amos, NSW OEH)
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Plate 5: Wagourah Lake survey site, 14 April 2016 (Credit: Carmen Amos, NSW OEH)
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Appendix 2 Wetland-dependent bird species recorded during wetland surveys October 2015 to October 2016

Waterbird
Family Common name* Species name code Functional Guild”
Accipitridae Black-shouldered kite Elanus axillaris Raptor
Whistling kite Haliastur sphenurus Raptor
White-bellied sea-eagleV Haliaeetus leucogaster Raptor
Anatidae Australian shelduck Tadorna tadornoides MNU Grazingducks and geese
Australian wood duck Chenonetta jubata wDU Grazingducks and geese
Blackswan Cygnus atratus BSW Diving ducks, aquatic gallinules and swans
Blue-billed duck V Oxyura australis BBU Divingducks,aquatic gallinules and swans
Hardhead Aythya australis HHD Diving ducks, aquatic gallinules and swans
Musk duck Biziura lobata MDU Diving ducks, aquatic gallinules and swans
Australasianshoveler Anas rhynchotis BWS Dabbling and filter-feeding ducks
Grey teal Anas gracilis GTL Dabblingand filter-feeding ducks
Pacific black duck Anas superciliosa BDU Dabblingand filter-feeding ducks
Pink-eared duck Malacorhynchus membranaceus PED Dabblingand filter-feeding ducks
Anhingidae Australasiandarter Anhinga novaehollandiae DAR Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Ardeidae Eastern great egret J Ardea alba modesta LGE Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
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White-faced heron Egretta novaehollandiae WFH Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
White-necked heron Ardea pacifica WNH Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Banded lapwing Vanellus tricolor BDP Australian-breeding Charadriiformshorebirds
Black-fronted dotterel Elseyornis melanops BFP Australian-breeding Charadriiformshorebirds
Masked lapwing Vanellus miles MLW Australian-breeding Charadriiformshorebirds
Charadriidae Red-capped plover Charadrius ruficapillus RCP Australian-breeding Charadriiform shorebirds
Red-kneed dotterel Erythrogonys cinctus RKD Australian-breeding Charadriiformshorebirds
Falconidae Peregrine falcon Falco peregrinus Raptor
Nankeen kestrel Falco cenchroides Raptor
Halcyonidae Sacred kingfisher Todiramphus sanctus Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Caspiantern) Hydroprogne caspia CST Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Silver gull Chroicocephalus novaehollandiae SGU Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Laridae Whiskered tern Chlidonias hybrida MST Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Pelicanidae Australian pelican Pelecanus conspicillatus PEL Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Phalacrocoracidae | Great cormorant Phalacrocorax carbo GRC Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Little black cormorant Phalacrocorax sulcirostris LBC Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Little pied cormorant Microcarbo melanoleucos LPC Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Pied cormorant Phalacrocorax varius PCO Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Podicepidae Australasian grebe Tachybaptus novaehollandiae ALG Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
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Great crested grebe Podiceps cristatus GCG Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Hoary-headed grebe Poliocephalus poliocephalus HHG Piscivores (including grebes, cormorants, egrets, bitterns, terns and kingfisher)
Rallidae Eurasian coot Fulica atra coT Divingducks,aquatic gallinules and swans
Recurvirostridae Black-winged stilt Himantopus leucocephalus WHS Australian-breeding Charadriiformshorebirds
Red-necked avocet Recurvirostra novaehollandiae AVO Australian-breeding Charadriiformshorebirds
Scolopacidae Red-necked stint Calidris ruficollis RNS Migratory Charadriiformshorebirds
Sharp-tailed sandpiper Calidris acuminata STS Migratory Charadriiformshorebirds
Australian whiteibis Threskiornis moluccus WHI Storks, cranes, ibis and spoonbills (largewading birds)
Royal spoonbill Platalea regia RSB Storks, cranes, ibis and spoonbills (largewading birds)
Threskiornithidae | Straw-necked ibis Threskiornis spinicollis SNI Storks, cranes, ibis and spoonbills (large wading birds)
Yellow-billed spoonbill Platalea flavipes YSB Storks, cranes, ibis and spoonbills (large wading birds)

*Status: J = JAMBA (listed under international migratory bird agreements Australia has with Japan), listingunder the NSW TSC Act 1995 (v = vulnerable). AFunctional groups as

described by Haleet al. (2014). Non-waterbird species areshaded and were excluded from the functional group analysis. Nomenclature follows Christidisand Boles (2008).
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Appendix 3 Response models

Nutrients:

Amm Estimate | se df t p

Intercept 4.43 0.88 7.0 5.03 0.002
MonthAug -2.22 1.25 7.0 -1.78 0.118
MonthOct -2.54 1.76 7.0 -1.44 0.194
Dryhistwet -2.46 1.39 7.0 -1.76 0.121
MonthAug:Dryhistwet | 3.40 1.97 7.0 1.73 0.128
MonthOct:Dryhistwet | 3.70 2.33 7.0 1.58 0.157
DOC Estimate | se df t p

Intercept 2.02 0.08 7.0 25.64 0.000
MonthAug 0.27 0.11 7.0 2.40 0.048
MonthOct 0.24 0.16 7.0 1.50 0.178
Dryhistwet 0.43 0.12 7.0 3.48 0.010
MonthAug:Dryhistwet | -0.28 0.18 7.0 -1.60 0.154
MonthOct:Dryhistwet | -0.11 0.21 7.0 -0.53 0.614
FRP Estimate | se df t p

Intercept 2.98 0.93 7.0 3.22 0.015
MonthAug 0.17 1.31 7.0 0.13 0.901
MonthOct 2.11 1.85 7.0 1.14 0.292
Dryhistwet -0.49 1.47 7.0 -0.33 0.750
MonthAug:Dryhistwet | 0.55 2.07 7.0 0.27 0.798
MonthOct:Dryhistwet | -1.12 2.45 7.0 -0.46 0.661
NOX Estimate | se df t p

Intercept -0.20 1.15 7.0 -0.17 0.870
MonthAug 0.17 1.63 7.0 0.10 0.921
MonthOct 0.01 2.31 7.0 0.01 0.995
Dryhistwet 0.07 1.82 7.0 0.04 0.970
MonthAug:Dryhistwet | 2.76 2.58 7.0 1.07 0.321
MonthOct:Dryhistwet | 0.86 3.05 7.0 0.28 0.785
TDN Estimate | se df t p

Intercept 6.67 0.15 6.5 43.57 0.000
MonthAug 0.16 0.19 3.7 0.86 0.442
MonthOct 0.02 0.28 4.9 0.08 0.942
Dryhistwet 0.13 0.24 6.5 0.55 0.599
MonthAug:Dryhistwet | 0.04 0.30 3.7 0.13 0.902
MonthOct:Dryhistwet | 0.22 0.37 4.4 0.60 0.579
TDP Estimate | se df t p

Intercept 4.10 0.59 3.2 6.90 0.005
MonthAug 0.31 0.22 4.0 1.43 0.226
MonthOct 0.47 0.34 4.1 1.38 0.239
Dryhistwet -0.45 0.94 3.2 -0.48 0.660
MonthAug:Dryhistwet | 0.08 0.34 4.0 0.23 0.829
MonthOct:Dryhistwet | 0.28 0.43 4.0 0.64 0.556
TN Estimate | se df t p

Intercept 6.78 0.13 5.4 51.09 0.000
MonthAug 0.13 0.14 3.7 0.92 0.415




MonthOct -0.09 0.22 4.4 -0.40 0.708

Dryhistwet 0.46 0.21 54 2.19 0.076

MonthAug:Dryhistwet | -0.03 0.23 3.7 -0.15 0.889

MonthOct:Dryhistwet | 0.29 0.28 4.1 1.04 0.355

TP Estimate | se df t p

Intercept 4.52 0.37 3.2 12.29 0.001

MonthAug 0.17 0.12 4.0 1.37 0.242

MonthOct 0.33 0.19 4.0 1.72 0.159

Dryhistwet 0.49 0.58 3.2 0.84 0.459

MonthAug:Dryhistwet | -0.04 0.19 4.0 -0.20 0.854

MonthOct:Dryhistwet | 0.23 0.24 4.0 0.97 0.386
Macroinvertabrates (total and family level)

SPR Estimate | se df t p

Intercept 10.33 | 3.03 | 9.00 | 3.41| 0.008

Dryhistwet -1.83 | 479 | 9.00 | -0.38 | 0.711

MonthAug 3.67 | 429 | 9.00| 0.86| 0.415

MonthOct -5.33 | 4.29 | 9.00 | -1.24 | 0.245

Dryhistwet:MonthAug -2.67 | 6.78 | 9.00 | -0.39 | 0.703

Dryhistwet:MonthOct 9.33| 6.78 | 9.00  1.38| 0.202

Total Estimate | Se Df t p

Intercept 6.25] 0.98| 9.00 | 6.40| 0.000

Dryhistwet -2.40 | 1.54 | 9.00 | -1.56 | 0.154

MonthAug -0.44 | 1.38 | 9.00 | -0.32 | 0.758

MonthOct -4.70 | 1.38 | 9.00 | -3.41 | 0.008

Dryhistwet:MonthAug 1.00 | 2.18 | 9.00 | 0.46| 0.657

Dryhistwet:MonthOct 6.29 | 2.18 | 9.00 [ 2.88 | 0.018

Atyidae Estimate | Se Df t p

Intercept 0.23]1 0.21 | 9.00| 1.08 | 0.310

Dryhistwet 0.32( 0.34| 9.00| 0.94| 0.373

MonthAug 0.00 { 0.30 | 9.00 | 0.00 | 1.000

MonthOct -0.23 | 0.30 | 9.00 | -0.76 | 0.466

Dryhistwet:MonthAug -0.55| 0.48 | 9.00| -1.14 | 0.282

Dryhistwet:MonthOct -0.32 | 0.48 | 9.00 | -0.66 | 0.524

Baetidae Estimate | Se Df t p

Intercept 0.92 | 0.55| 9.00| 1.67| 0.129

Dryhistwet -0.92 | 0.87 | 9.00 | -1.06 | 0.318

MonthAug 1.88| 0.78 | 9.00 | 2.41| 0.039

MonthOct -0.92 | 0.78 | 9.00 | -1.18 | 0.268

Dryhistwet:MonthAug -1.33 | 1.24 | 9.00 | -1.08 | 0.309

Dryhistwet:MonthOct 0.92( 1.24| 9.00| 0.75| 0.474

Brachytronidae Estimate | Se Df t p
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Intercept 0.00 [ 0.09 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.15| 9.00 | 0.00 | 1.000
MonthAug 0.00 | 0.13| 7.14| 0.00 | 1.000
MonthOct 0.00 ({ 0.13| 7.14| 0.00 | 1.000
Dryhistwet:MonthAug 0.00 | 0.21| 7.14| 0.00 | 1.000
Dryhistwet:MonthOct 0.35(0.21| 7.14| 1.64| 0.144
Caenidae Estimate | Se Df t p

Intercept 0.00 [ 0.09 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 { 0.15| 9.00 | 0.00 | 1.000
MonthAug 0.00 | 0.13| 6.56 | 0.00 | 1.000
MonthOct 0.00 | 0.13 | 6.56 | 0.00 | 1.000
Dryhistwet:MonthAug 0.35]| 0.21 | 6.56 | 1.64 | 0.147
Dryhistwet:MonthOct 0.00 | 0.21| 6.56| 0.00 (| 1.000
Ceratopogonidae Estimate | Se Df t p

Intercept 0.23 | 0.42| 9.00 | 0.55| 0.598
Dryhistwet 0.12 ({ 0.67 | 9.00 | 0.17 | 0.867
MonthAug 0.23 | 0.60 | 9.00 | 0.39 | 0.708
MonthOct 0.23 | 0.60 | 9.00 | 0.39 | 0.708
Dryhistwet:MonthAug 1.27(0.95| 9.00| 1.34| 0.214
Dryhistwet:MonthOct 0.23 | 0.95| 9.00 | 0.24 | 0.816
Chironominae Estimate | Se Df t p

Intercept 4.06| 0.73 | 9.00 | 5.53 | 0.000
Dryhistwet -1.09 | 1.16 | 9.00 | -0.94 | 0.371
MonthAug -1.68 | 1.04 | 9.00 | -1.62 | 0.140
MonthOct -3.83 | 1.04 | 9.00 | -3.69 | 0.005
Dryhistwet:MonthAug 0.76 | 1.64 | 9.00 | 0.46 | 0.654
Dryhistwet:MonthOct 4,13 1.64| 9.00 | 2.52 | 0.033
Coenagrionidae Estimate | Se Df t p

Intercept 0.00| 0.17 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.27 | 9.00 | 0.00 | 1.000
MonthAug 0.37 ]| 0.24| 7.42| 1.50| 0.175
MonthOct 0.00 | 0.24| 7.42| 0.00 | 1.000
Dryhistwet:MonthAug -0.37 | 0.39 | 7.42| -0.95| 0.373
Dryhistwet:MonthOct 0.00 | 0.39| 7.42| 0.00( 1.000
Corduliidae Estimate | Se Df t p

Intercept 0.00 [ 0.29 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.46 | 9.00 | 0.00 | 1.000
MonthAug 0.92( 0.41| 6.88| 2.27 | 0.058
MonthOct 0.00 | 0.41| 6.88| 0.00 | 1.000
Dryhistwet:MonthAug -0.92 | 0.64 | 6.88 | -1.43 | 0.195
Dryhistwet:MonthOct 0.00 | 0.64 | 6.88 | 0.00 | 1.000
Corixidae Estimate | Se Df t p

Intercept 1.06 | 0.72| 7.62| 1.48| 0.180
Dryhistwet -0.16 | 1.13| 7.62 | -0.14 | 0.889
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MonthAug 1.23] 0.85| 6.00| 1.45| 0.198
MonthOct -1.06 | 0.85| 6.00 | -1.25 | 0.259
Dryhistwet:MonthAug -1.78 | 1.34 | 6.00 | -1.33 | 0.233
Dryhistwet:MonthOct 1.20| 1.34| 6.00| 0.90| 0.405
Culicidae Estimate | Se Df t p

Intercept 0.00| 0.13 | 6.00 | 0.00 | 1.000
Dryhistwet 0.35(0.21| 6.00| 1.64 | 0.151
MonthAug 0.00 | 0.13 | 6.00 | 0.00 | 1.000
MonthOct 0.00 | 0.13 | 6.00 | 0.00 | 1.000
Dryhistwet:MonthAug -0.35| 0.21 | 6.00| -1.64 | 0.151
Dryhistwet:MonthOct 0.00 | 0.21| 6.00| 0.00 | 1.000
Dytiscidae Estimate | Se Df t p

Intercept 0.69 | 0.54 | 9.00| 1.28| 0.234
Dryhistwet -0.35| 0.86 | 9.00 | -0.40 | 0.696
MonthAug 0.58 [ 0.77 | 9.00 | 0.75| 0.472
MonthOct -0.23 | 0.77 | 9.00 | -0.30 | 0.770
Dryhistwet:MonthAug -0.92 | 1.21 | 9.00 | -0.76 | 0.467
Dryhistwet:MonthOct 0.58 | 1.21| 9.00 | 0.48 | 0.645
Empididae Estimate | Se Df t p

Intercept 0.00 { 0.15| 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.24 | 9.00 | 0.00 | 1.000
MonthAug 0.00 [ 0.21| 7.17 | 0.00 | 1.000
MonthOct 0.00 { 0.21| 7.17 | 0.00 | 1.000
Dryhistwet:MonthAug 0.00 { 0.33| 7.17| 0.00 | 1.000
Dryhistwet:MonthOct 0.55(0.33| 7.17| 1.64 | 0.143
Ephydridae Estimate | Se Df t p

Intercept 0.37 | 0.28| 9.00 | 1.31| 0.222
Dryhistwet 0.44 ( 0.44 | 9.00 | 0.99 | 0.346
MonthAug -0.37 | 0.39 | 7.33| -0.93 | 0.383
MonthOct -0.37 | 0.39 | 7.33| -0.93 | 0.383
Dryhistwet:MonthAug -0.44 | 0.62 | 7.33 | -0.70 | 0.504
Dryhistwet:MonthOct -0.44 | 0.62 | 7.33 | -0.70 | 0.504
Glossiphoniidae Estimate | Se Df t p

Intercept 0.00| 0.11 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.17 | 9.00 | 0.00 | 1.000
MonthAug 0.23( 0.15| 7.04| 1.50| 0.177
MonthOct 0.00 [ 0.15| 7.04 | 0.00 | 1.000
Dryhistwet:MonthAug -0.23 | 0.24 | 7.04 | -0.95 | 0.374
Dryhistwet:MonthOct 0.00 { 0.24| 7.04| 0.00 | 1.000
Hydracarina Estimate | Se Df t p

Intercept 3.02]| 0.62 | 8.70| 4.87 | 0.001
Dryhistwet -3.02 [ 0.98 | 8.70 | -3.08 | 0.014
MonthAug 0.78 ( 0.82 | 6.00| 0.96 | 0.376
MonthOct -2.79 1 0.82| 6.00| -3.41 | 0.014
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Dryhistwet:MonthAug 0.02 | 1.29| 6.00 | 0.02 | 0.986
Dryhistwet:MonthOct 3.83( 1.29| 6.00| 2.96 | 0.025
Hydraenidae Estimate | Se Df t p

Intercept 0.00 [ 0.15| 9.00 | 0.00 | 1.000
Dryhistwet 0.55( 0.24 | 9.00 | 2.32 | 0.045
MonthAug 0.00 ( 0.21| 7.10| 0.00 | 1.000
MonthOct 0.00 [ 0.21| 7.10| 0.00 | 1.000
Dryhistwet:MonthAug 0.14 | 0.33| 7.10| 0.43| 0.680
Dryhistwet:MonthOct -0.55( 0.33| 7.10| -1.64 | 0.144
Hydrophilidae Estimate | Se Df t p

Intercept 0.60| 0.44 | 8.86| 1.35| 0.209
Dryhistwet -0.60 [ 0.70 | 8.86 | -0.86 | 0.414
MonthAug 0.20 [ 0.59 | 6.00 | 0.34 | 0.746
MonthOct -0.37 | 0.59 | 6.00 | -0.62 | 0.561
Dryhistwet:MonthAug 0.14 ( 0.94| 6.00 | 0.15( 0.883
Dryhistwet:MonthOct 0.71( 094 | 6.00| 0.76 | 0.477
Hydroptilidae Estimate | Se Df t p

Intercept 0.00| 0.11 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.17 | 9.00 | 0.00 | 1.000
MonthAug 0.00 | 0.15| 7.69 | 0.00 | 1.000
MonthOct 0.23( 0.15| 7.69| 1.50| 0.173
Dryhistwet:MonthAug 0.00 | 0.24| 7.69 | 0.00 | 1.000
Dryhistwet:MonthOct -0.23 | 0.24 | 7.69| -0.95| 0.372
Leptoceridae Estimate | Se Df t p

Intercept 0.00 [ 0.77 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 1.21 | 9.00 | 0.00 | 1.000
MonthAug 0.54  1.08 | 9.00 | 0.50 | 0.632
MonthOct 0.60 [ 1.08 | 9.00 | 0.55| 0.595
Dryhistwet:MonthAug -0.54 | 1.71 | 9.00| -0.31 | 0.761
Dryhistwet:MonthOct 1.85| 1.71| 9.00| 1.08| 0.308
Lestidae Estimate | Se Df t p

Intercept 0.00 [ 0.51| 9.00 | 0.00 | 1.000
Dryhistwet 0.00 { 0.81| 9.00 | 0.00 | 1.000
MonthAug 1.05]| 0.73| 7.01| 1.44| 0.194
MonthOct 0.00 ( 0.73| 7.01| 0.00 | 1.000
Dryhistwet:MonthAug -1.05 | 1.15| 7.01| -0.91 | 0.394
Dryhistwet:MonthOct 0.55( 1.15| 7.01| 0.48 | 0.648
Mesoweliidae Estimate | Se Df t p

Intercept 0.23( 0.11| 9.00| 2.12 | 0.063
Dryhistwet -0.23 | 0.17 | 9.00 | -1.34 | 0.213
MonthAug -0.23 | 0.15| 7.24| -1.50 | 0.176
MonthOct -0.23 | 0.15| 7.24| -1.50 | 0.176
Dryhistwet:MonthAug 0.23( 0.24| 7.24| 0.95| 0.373
Dryhistwet:MonthOct 0.23]| 0.24| 7.24| 0.95| 0.373
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Micronectidae Estimate | Se Df t p

Intercept 3.55| 1.01 | 9.00 | 3.52 | 0.007
Dryhistwet -1.49 | 1.60 | 9.00 | -0.93 | 0.375
MonthAug 0.39( 1.43| 9.00| 0.27 | 0.791
MonthOct -2.78 | 1.43 | 9.00 | -1.95 | 0.083
Dryhistwet:MonthAug 1.15] 2.26 | 9.00| 0.51| 0.621
Dryhistwet:MonthOct 464 2.26 | 9.00 | 2.05( 0.070
Notonectidae Estimate | Se Df t p

Intercept 5.28 ( 0.83 | 9.00 | 6.33 | 0.000
Dryhistwet -5.28 | 1.32 | 9.00 | -4.00 | 0.003
MonthAug -3.49 | 1.18 | 9.00 | -2.96 | 0.016
MonthOct -4.40 | 1.18 | 9.00 | -3.73 | 0.005
Dryhistwet:MonthAug 5,59 1.86 | 9.00 | 3.00| 0.015
Dryhistwet:MonthOct 7.80| 1.86| 9.00 | 4.19 | 0.002
Oligochaeta Estimate | Se Df t p

Intercept 0.00 | 0.31| 7.90| 0.00 | 1.000
Dryhistwet 0.00 [ 0.49| 7.90| 0.00 | 1.000
MonthAug 0.77 | 0.38 | 6.00 | 2.04 | 0.087
MonthOct 0.37 | 0.38 | 6.00| 0.98 | 0.367
Dryhistwet:MonthAug -0.42 | 0.59 | 6.00 | -0.71 | 0.505
Dryhistwet:MonthOct 0.67 | 0.59| 6.00| 1.13 | 0.300
Palaemonidae Estimate | Se Df t p

Intercept 0.00 [ 0.09 | 9.00 | 0.00 | 1.000
Dryhistwet 0.35( 0.15| 9.00 | 2.32 | 0.045
MonthAug 0.00 | 0.13| 6.16 | 0.00 | 1.000
MonthOct 0.00 | 0.13| 6.16 | 0.00 | 1.000
Dryhistwet:MonthAug -0.35| 0.21 | 6.16 | -1.64 | 0.150
Dryhistwet:MonthOct -0.35( 0.21 | 6.16 | -1.64 | 0.150
Physidae Estimate | Se Df t p

Intercept 0.90| 1.26 | 9.00 | 0.72 | 0.492
Dryhistwet -0.90 | 1.99 | 9.00 | -0.45 | 0.662
MonthAug 1.39| 1.78 | 9.00| 0.78 | 0.456
MonthOct 0.47 | 1.78 | 9.00 | 0.26 | 0.799
Dryhistwet:MonthAug -1.39 | 2.82 | 9.00 | -0.49 | 0.634
Dryhistwet:MonthOct 258 2.82| 9.00 0.91| 0.385
Psychodidae Estimate | Se Df t p

Intercept 0.23( 0.14| 9.00| 1.60| 0.143
Dryhistwet 0.12 | 0.23| 9.00| 0.51 | 0.624
MonthAug -0.23 | 0.20| 6.84 | -1.13 | 0.295
MonthOct -0.23 | 0.20| 6.84 | -1.13 | 0.295
Dryhistwet:MonthAug -0.12 | 0.32 | 6.84| -0.36 | 0.731
Dryhistwet:MonthOct -0.12 | 0.32 | 6.84| -0.36 | 0.731
Tabanidae Estimate | Se Df t p

Intercept 0.00 ( 0.09| 9.00 | 0.00 (| 1.000
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Dryhistwet 0.35( 0.15| 9.00 | 2.32 | 0.045
MonthAug 0.00 [ 0.13| 6.24 | 0.00 | 1.000
MonthOct 0.00 | 0.13| 6.24| 0.00 | 1.000
Dryhistwet:MonthAug -0.35( 0.21 | 6.24 | -1.64 | 0.150
Dryhistwet:MonthOct -0.35] 0.21| 6.24 | -1.64 | 0.150
Tabanidae Estimate | Se Df t p

Intercept 0.83]1 092 9.00 | 0.90 | 0.391
Dryhistwet -0.48 | 1.45| 9.00 | -0.33 | 0.748
MonthAug 282]1.30| 9.00( 2.17| 0.058
MonthOct -0.23 | 1.30 | 9.00 | -0.18 | 0.863
Dryhistwet:MonthAug -0.42 | 2.06 | 9.00 | -0.20 | 0.844
Dryhistwet:MonthOct 2571206 9.00( 1.25]| 0.243

Macroinvertabrates (species level)

Physa Estimate | se df t p

Intercept 090 | 1.26 | 9.00 | 0.72 | 0.492
Dryhistwet -0.90 [ 1.99 | 9.00 | -0.45 | 0.662
MonthAug 1.39| 1.78 | 9.00| 0.78 | 0.456
MonthOct 0.47 | 1.78 | 9.00 | 0.26 | 0.799
Dryhistwet:MonthAug -1.39 | 2.82| 9.00 | -0.49 | 0.634
Dryhistwet:MonthOct 258 2.82] 9.00( 0.91| 0.385
Glossiphoniidae Estimate | se df t p

Intercept 0.00 { 0.11 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 | 0.17 | 9.00 | 0.00 | 1.000
MonthAug 0.23]1 0.15( 7.04 | 1.50 | 0.177
MonthOct 0.00 ({ 0.15| 7.04| 0.00 | 1.000
Dryhistwet:MonthAug -0.23 | 0.24 | 7.04 | -0.95 | 0.374
Dryhistwet:MonthOct 0.00 | 0.24| 7.04 | 0.00 | 1.000
Oligochaete Estimate | se df t p

Intercept 0.00 0.31| 7.90| 0.00 | 1.000
Dryhistwet 0.00 ( 0.49| 7.90| 0.00 | 1.000
MonthAug 0.77 | 0.38 | 6.00 | 2.04 | 0.087
MonthOct 0.37 | 0.38 | 6.00| 0.98 | 0.367
Dryhistwet:MonthAug -0.42 | 0.59 | 6.00 | -0.71 | 0.505
Dryhistwet:MonthOct 0.67 | 0.59 | 6.00 | 1.13 | 0.300
Hydracarina Estimate | se df t p

Intercept 3.02 ] 0.62 | 8.70| 4.87 | 0.001
Dryhistwet -3.02 [ 0.98 | 8.70 | -3.08 | 0.014
MonthAug 0.78 1 0.82 | 6.00| 0.96 | 0.376
MonthOct -2.79 | 0.82| 6.00 | -3.41 | 0.014
Dryhistwet:MonthAug 0.02 | 1.29| 6.00 | 0.02 | 0.986
Dryhistwet:MonthOct 3.83 [ 1.29| 6.00| 2.96 | 0.025
Paratya Estimate | se df t p
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Intercept 0.23( 0.21| 9.00| 1.08 | 0.310
Dryhistwet 0.32( 0.34| 9.00| 0.94| 0.373
MonthAug 0.00 { 0.30 | 9.00 | 0.00 | 1.000
MonthOct -0.23 | 0.30| 9.00 | -0.76 | 0.466
Dryhistwet:MonthAug -0.55| 0.48 | 9.00 | -1.14 | 0.282
Dryhistwet:MonthOct -0.32 | 0.48 | 9.00 | -0.66 | 0.524
Macrobrachium Estimate | se df t p

Intercept 0.00 [ 0.09 | 9.00 | 0.00 | 1.000
Dryhistwet 0.35( 0.15| 9.00 | 2.32 | 0.045
MonthAug 0.00 | 0.13| 6.16 | 0.00 | 1.000
MonthOct 0.00 | 0.13| 6.16 | 0.00 | 1.000
Dryhistwet:MonthAug -0.35| 0.21 | 6.16 | -1.64 | 0.150
Dryhistwet:MonthOct -0.35| 0.21 | 6.16 | -1.64 | 0.150
Allodessus Estimate | se df t p

Intercept 0.00 [ 0.15| 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.24 | 9.00 | 0.00 | 1.000
MonthAug 0.00 [ 0.21| 7.17| 0.00 | 1.000
MonthOct 0.00 ({ 0.21| 7.17 | 0.00 | 1.000
Dryhistwet:MonthAug 0.00 { 0.33| 7.17 | 0.00 | 1.000
Dryhistwet:MonthOct 0.55| 0.33| 7.17 | 1.64| 0.143
Antiporus Estimate | se df t p

Intercept 0.00| 0.33 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.53 | 9.00 | 0.00 | 1.000
MonthAug 1.07 | 0.47 | 9.00 | 2.27 | 0.049
MonthOct 0.46 | 0.47 | 9.00 | 0.98 | 0.353
Dryhistwet:MonthAug -1.07 | 0.75| 9.00 | -1.44 | 0.184
Dryhistwet:MonthOct -0.46 | 0.75| 9.00 | -0.62 | 0.551
Megaporus Estimate | se df t p

Intercept 0.00| 0.25( 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.40 | 9.00 | 0.00 | 1.000
MonthAug 0.54( 0.36| 6.69| 1.50| 0.179
MonthOct 0.00 [ 0.36 | 6.69 | 0.00 | 1.000
Dryhistwet:MonthAug -0.54 | 0.57 | 6.69 | -0.95| 0.376
Dryhistwet:MonthOct 0.00 [ 0.57| 6.69 | 0.00 (| 1.000
Rhantus Estimate | se df t p

Intercept 0.00 [ 0.09 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.15| 9.00 | 0.00 | 1.000
MonthAug 0.00 | 0.13| 7.14| 0.00 | 1.000
MonthOct 0.00 ({ 0.13| 7.14| 0.00 | 1.000
Dryhistwet:MonthAug 0.00| 0.21 | 7.14| 0.00 | 1.000
Dryhistwet:MonthOct 0.35(0.21| 7.14| 1.64| 0.144
Bidessini Estimate | se df t p

Intercept 0.69( 0.34| 9.00| 2.04 | 0.072
Dryhistwet -0.35| 0.54 | 9.00 | -0.64 | 0.535
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MonthAug -0.69 | 0.48 | 6.95| -1.44 | 0.193
MonthOct -0.69 | 0.48 | 6.95| -1.44 | 0.193
Dryhistwet:MonthAug 0.35( 0.76 | 6.95| 0.46 | 0.662
Dryhistwet:MonthOct 0.35( 0.76 | 6.95| 0.46 | 0.662
Hydraena Estimate | se df t p

Intercept 0.00| 0.18 | 6.40 | 0.00 | 1.000
Dryhistwet 0.55( 0.28| 6.40 | 1.97 | 0.094
MonthAug 0.00 { 0.19 | 6.00 | 0.00 | 1.000
MonthOct 0.00 { 0.19 | 6.00 | 0.00 | 1.000
Dryhistwet:MonthAug -0.20 | 0.29 | 6.00 | -0.69 | 0.515
Dryhistwet:MonthOct -0.55| 0.29 | 6.00| -1.88 | 0.110
Ochthebius Estimate | se df t p

Intercept 0.00 [ 0.09 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.15| 9.00 | 0.00 | 1.000
MonthAug 0.00 | 0.13 | 6.56 | 0.00 | 1.000
MonthOct 0.00 | 0.13 | 6.56 | 0.00 | 1.000
Dryhistwet:MonthAug 0.35( 0.21| 6.56| 1.64 | 0.147
Dryhistwet:MonthOct 0.00 | 0.21| 6.56| 0.00 | 1.000
Berosus Estimate | se df t p

Intercept 0.60 | 0.44 | 886 | 1.35| 0.209
Dryhistwet -0.60 | 0.70 | 8.86 | -0.86 | 0.414
MonthAug 0.20 | 0.59 | 6.00 | 0.34 | 0.746
MonthOct -0.37 | 0.59 | 6.00 | -0.62 | 0.561
Dryhistwet:MonthAug 0.14 | 0.94| 6.00| 0.15| 0.883
Dryhistwet:MonthOct 0.71( 0.94| 6.00| 0.76 | 0.477
Ceratopogoninae Estimate | se df t p

Intercept 0.23 | 0.42| 9.00 | 0.55| 0.598
Dryhistwet 0.12 | 0.67 | 9.00 | 0.17 | 0.867
MonthAug 0.23 | 0.60 | 9.00 | 0.39 | 0.708
MonthOct 0.23 | 0.60 | 9.00 | 0.39 | 0.708
Dryhistwet:MonthAug 1.27 | 0.95| 9.00 | 1.34| 0.214
Dryhistwet:MonthOct 0.23 [ 0.95| 9.00| 0.24 | 0.816
Anopheles Estimate | se df t p

Intercept 0.00| 0.13 | 6.00 | 0.00 | 1.000
Dryhistwet 0.35( 0.21| 6.00| 1.64| 0.151
MonthAug 0.00 [ 0.13 | 6.00 | 0.00 | 1.000
MonthOct 0.00 | 0.13| 6.00 | 0.00 | 1.000
Dryhistwet:MonthAug -0.35| 0.21 | 6.00| -1.64 | 0.151
Dryhistwet:MonthOct 0.00 { 0.21 | 6.00 | 0.00 | 1.000
Empididae Estimate | se df t p

Intercept 0.00| 0.15( 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.24 | 9.00 | 0.00 | 1.000
MonthAug 0.00 { 0.21| 7.17| 0.00 | 1.000
MonthOct 0.00| 0.21| 7.17 | 0.00| 1.000
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Dryhistwet:MonthAug 0.00 ( 0.33| 7.17 | 0.00 | 1.000
Dryhistwet:MonthOct 0.55(0.33| 7.17| 1.64 | 0.143
Ephydridae Estimate | se df t p

Intercept 0.37]1 0.28 9.00 | 1.31| 0.222
Dryhistwet 0.44 | 0.44 | 9.00 | 0.99 | 0.346
MonthAug -0.37 | 0.39 | 7.33| -0.93 | 0.383
MonthOct -0.37 | 0.39 | 7.33| -0.93 | 0.383
Dryhistwet:MonthAug -0.44 | 0.62 | 7.33 | -0.70 | 0.504
Dryhistwet:MonthOct -0.44 | 0.62 | 7.33 | -0.70 | 0.504
Psychodidae Estimate | se df t p

Intercept 0.23]1 0.14 | 9.00 | 1.60 | 0.143
Dryhistwet 0.12 | 0.23| 9.00 | 0.51 | 0.624
MonthAug -0.23 | 0.20| 6.84 | -1.13 | 0.295
MonthOct -0.23 | 0.20| 6.84 | -1.13 | 0.295
Dryhistwet:MonthAug -0.12 | 0.32 | 6.84| -0.36 | 0.731
Dryhistwet:MonthOct -0.12 | 0.32 | 6.84| -0.36 | 0.731
Tabanidae Estimate | se df t p

Intercept 0.00| 0.09 [ 9.00 | 0.00 | 1.000
Dryhistwet 0.35( 0.15| 9.00 | 2.32 | 0.045
MonthAug 0.00 | 0.13| 6.24 | 0.00 | 1.000
MonthOct 0.00 [ 0.13| 6.24 | 0.00 | 1.000
Dryhistwet:MonthAug -0.35| 0.21 | 6.24 | -1.64 | 0.150
Dryhistwet:MonthOct -0.35| 0.21 | 6.24 | -1.64 | 0.150
Chironomini Estimate | se df t p

Intercept 3.97 ( 0.73| 9.00 | 5.44 | 0.000
Dryhistwet -1.35| 1.15| 9.00 | -1.17 | 0.272
MonthAug -1.75| 1.03 | 9.00 | -1.70 | 0.124
MonthOct -3.74 | 1.03 | 9.00 | -3.62 | 0.006
Dryhistwet:MonthAug 1.18| 1.63 | 9.00| 0.72| 0.488
Dryhistwet:MonthOct 4.04 | 1.63| 9.00 | 2.48 | 0.035
Tanytarsini Estimate | se df t p

Intercept 1.06 | 0.72 | 8.62| 1.47| 0.177
Dryhistwet 0.88( 1.14| 8.62| 0.77 | 0.462
MonthAug -0.23 [ 0.94 | 6.00 | -0.25 | 0.814
MonthOct -1.06 | 0.94 | 6.00 | -1.13 | 0.303
Dryhistwet:MonthAug -1.70 | 1.49 | 6.00 | -1.15 | 0.295
Dryhistwet:MonthOct 0.02 | 1.49| 6.00| 0.01 | 0.990
Orthoclad Estimate | se df t p

Intercept 0.00 { 0.81| 9.00 | 0.00 | 1.000
Dryhistwet 0.35( 1.29| 9.00| 0.27 | 0.794
MonthAug 0.23 | 1.15| 9.00 | 0.20 | 0.845
MonthOct 0.54  1.15| 9.00 | 0.47 | 0.652
Dryhistwet:MonthAug 159 | 1.82| 9.00| 0.87 | 0.405
Dryhistwet:MonthOct 1.80( 1.82 | 9.00| 0.99 | 0.349
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Tanypod Estimate | se df t p

Intercept 0.83] 0.59 | 8.63| 1.40 | 0.198
Dryhistwet -0.83 | 0.94 | 8.63 | -0.88 | 0.401
MonthAug 2.82| 0.77 | 6.00 3.64| 0.011
MonthOct -0.60 | 0.77 | 6.00 | -0.77 | 0.470
Dryhistwet:MonthAug -1.67 | 1.22 | 6.00 | -1.36 | 0.223
Dryhistwet:MonthOct 1.15] 1.22 | 6.00| 0.94| 0.385
Cloeon Estimate | se df t p

Intercept 0.92( 0.55| 9.00| 1.67 | 0.129
Dryhistwet -0.92 | 0.87 | 9.00 | -1.06 | 0.318
MonthAug 1.88| 0.78 | 9.00| 2.41| 0.039
MonthOct -0.92 | 0.78 | 9.00 | -1.18 | 0.268
Dryhistwet:MonthAug -1.33 | 1.24 | 9.00 | -1.08 | 0.309
Dryhistwet:MonthOct 0.92( 1.24| 9.00| 0.75| 0.474
Tasmanocoenis Estimate | se df t p

Intercept 0.00 [ 0.09 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.15| 9.00 | 0.00 | 1.000
MonthAug 0.00 | 0.13 | 6.56 | 0.00 | 1.000
MonthOct 0.00 | 0.13 | 6.56 | 0.00 | 1.000
Dryhistwet:MonthAug 0.35( 0.21| 6.56 | 1.64 | 0.147
Dryhistwet:MonthOct 0.00 | 0.21| 6.56| 0.00 | 1.000
Corixid.juvenile Estimate | se df t p

Intercept 0.54 | 0.73| 749 | 0.74 | 0.484
Dryhistwet -0.54 | 1.15| 7.49 | -0.47 | 0.655
MonthAug 0.88( 0.85| 6.00| 1.03| 0.342
MonthOct -0.54 | 0.85| 6.00 | -0.63 | 0.552
Dryhistwet:MonthAug -0.88 | 1.35 | 6.00 | -0.65 | 0.538
Dryhistwet:MonthOct 1.09( 1.35| 6.00| 0.81| 0.451
Agraptocorixa Estimate | se df t p

Intercept 0.69] 049 7.78 | 1.40 | 0.199
Dryhistwet 0.20 | 0.78 | 7.78 | 0.26 | 0.802
MonthAug 0.87 | 0.59 | 6.00| 1.46 | 0.194
MonthOct -0.69 | 0.59 | 6.00 | -1.17 | 0.287
Dryhistwet:MonthAug -1.42 1 0.94 | 6.00| -1.51| 0.181
Dryhistwet:MonthOct 0.69 | 0.94| 6.00| 0.74 | 0.488
Micronecta Estimate | se df t p

Intercept 3.55(1.01| 9.00| 3.52| 0.007
Dryhistwet -1.49 | 1.60 | 9.00 | -0.93 | 0.375
MonthAug 0.39 | 1.43| 9.00| 0.27 | 0.791
MonthOct -2.78 | 1.43 | 9.00 | -1.95 | 0.083
Dryhistwet:MonthAug 1.15]| 2.26 | 9.00| 0.51| 0.621
Dryhistwet:MonthOct 464 ( 2.26 | 9.00 | 2.05( 0.070
Sigara Estimate | se df t p

Intercept 0.00 [ 0.17 | 9.00 | 0.00 | 1.000
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Dryhistwet 0.00 [ 0.27 | 9.00 | 0.00 | 1.000
MonthAug 0.37( 0.24| 742 | 1.50| 0.175
MonthOct 0.00 | 0.24| 7.42| 0.00 | 1.000
Dryhistwet:MonthAug -0.37 | 0.39 | 7.42| -0.95| 0.373
Dryhistwet:MonthOct 0.00( 0.39| 7.42| 0.00 | 1.000
Mesowelia Estimate | se df t p

Intercept 0.23]1 0.11 | 9.00 | 2.12 | 0.063
Dryhistwet -0.23 | 0.17 | 9.00 | -1.34 | 0.213
MonthAug -0.23 | 0.15| 7.24| -1.50 | 0.176
MonthOct -0.23 | 0.15| 7.24| -1.50 | 0.176
Dryhistwet:MonthAug 0.23( 0.24| 7.24| 0.95( 0.373
Dryhistwet:MonthOct 0.23( 0.24| 7.24| 0.95| 0.373
Anisops Estimate | se df t p

Intercept 5.28 1 0.83| 9.00( 6.33| 0.000
Dryhistwet -5.28 | 1.32 | 9.00 | -4.00 | 0.003
MonthAug -3.49 | 1.18 | 9.00 | -2.96 | 0.016
MonthOct -4.40 | 1.18 | 9.00 | -3.73 | 0.005
Dryhistwet:MonthAug 5,59 1.86 | 9.00 | 3.00| 0.015
Dryhistwet:MonthOct 7.80| 1.86 | 9.00 [ 4.19| 0.002
Dendroaeshna Estimate | se df t p

Intercept 0.00| 0.09 [ 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.15| 9.00 | 0.00 | 1.000
MonthAug 0.00 | 0.13| 7.14| 0.00 | 1.000
MonthOct 0.00 { 0.13| 7.14| 0.00 | 1.000
Dryhistwet:MonthAug 0.00( 0.21| 7.24| 0.00( 1.000
Dryhistwet:MonthOct 0.35(0.21| 7.14| 1.64| 0.144
Austrocnemis Estimate | se df t p

Intercept 0.00 [ 0.17 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.27 | 9.00 | 0.00 | 1.000
MonthAug 0.37( 0.24| 742 | 150 | 0.175
MonthOct 0.00 | 0.24| 7.42| 0.00 | 1.000
Dryhistwet:MonthAug -0.37 1 0.39 | 7.42] -0.95| 0.373
Dryhistwet:MonthOct 0.00 | 0.39| 7.42| 0.00| 1.000
Hemicordulia Estimate | se df t p

Intercept 0.00 { 0.29 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.46 | 9.00 | 0.00 | 1.000
MonthAug 0.92( 041 | 6.88| 2.27 | 0.058
MonthOct 0.00 | 0.41| 6.88| 0.00 | 1.000
Dryhistwet:MonthAug -0.92 | 0.64 | 6.88| -1.43 | 0.195
Dryhistwet:MonthOct 0.00| 0.64 | 6.88| 0.00 | 1.000
Austrolestes Estimate | se df t p

Intercept 0.00 { 0.51| 9.00 | 0.00 | 1.000
Dryhistwet 0.00 { 0.81| 9.00 | 0.00 | 1.000
MonthAug 1.05( 0.73| 7.01| 1.44| 0.194
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MonthOct 0.00 ( 0.73| 7.01| 0.00 | 1.000
Dryhistwet:MonthAug -1.05| 1.15| 7.01| -0.91 | 0.394
Dryhistwet:MonthOct 0.55( 1.15| 7.01| 0.48 | 0.648
Hellyethira Estimate | se df t p

Intercept 0.00 | 0.11| 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.17 | 9.00 | 0.00 | 1.000
MonthAug 0.00 [ 0.15| 7.69 | 0.00 | 1.000
MonthOct 0.23]1 0.15( 7.69| 1.50 | 0.173
Dryhistwet:MonthAug 0.00 | 0.24| 7.69 | 0.00 | 1.000
Dryhistwet:MonthOct -0.23 | 0.24 | 7.69| -0.95| 0.372
Notalina Estimate | se df t p

Intercept 0.00 { 0.11 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 | 0.17 | 9.00 | 0.00 | 1.000
MonthAug 0.00 [ 0.15| 7.69 | 0.00 | 1.000
MonthOct 0.23]1 0.15( 7.69| 1.50 | 0.173
Dryhistwet:MonthAug 0.00 ( 0.24| 7.69 | 0.00 | 1.000
Dryhistwet:MonthOct -0.23 | 0.24 | 7.69| -0.95| 0.372
Oecetis Estimate | se df t p

Intercept 0.00 { 0.70 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 { 1.11 | 9.00 | 0.00 | 1.000
MonthAug 0.37( 1.00 | 9.00 | 0.37 | 0.722
MonthOct 0.37 ( 1.00 | 9.00 | 0.37 | 0.722
Dryhistwet:MonthAug -0.37 | 1.58 | 9.00 | -0.23 | 0.821
Dryhistwet:MonthOct 2.06| 1.58 | 9.00 ( 1.31 | 0.223
Triplectides Estimate | se df t p

Intercept 0.00| 0.33 | 9.00 | 0.00 | 1.000
Dryhistwet 0.00 [ 0.52 | 9.00 | 0.00 | 1.000
MonthAug 0.37 ] 0.46 | 9.00| 0.79 | 0.450
MonthOct 0.37 | 0.46 | 9.00 | 0.79 | 0.450
Dryhistwet:MonthAug -0.37 | 0.73 | 9.00 | -0.50 | 0.630
Dryhistwet:MonthOct 0.44 | 0.73| 9.00 | 0.60 | 0.565

Microinvertabrates ( biovolumne)

Benthic_biovol Estimate | se df t p

Intercept 6.57 | 0.79 | 8.88( 8.33| 0.000
MonthAug -1.66 | 1.07 | 6.00 | -1.56 | 0.171
MonthOct -5.18 | 1.07 | 6.00 | -4.84 | 0.003
Dryhistwet -3.11| 1.25| 8.88 | -2.49 | 0.034
MonthAug:Dryhistwet 481 1.69| 6.00| 2.85(| 0.029
MonthOct:Dryhistwet 5.64 | 1.69 | 6.00 | 3.34| 0.016
Pelagic_biovol Estimate | se df t p

Intercept 478 ( 0.78 | 9.00 | 6.13 | 0.000
MonthAug -0.90 | 1.10 | 9.00 | -0.81 | 0.436
MonthOct -3.62 | 1.10 | 9.00 | -3.28 | 0.010
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Dryhistwet -2.25| 1.23| 9.00 | -1.83 | 0.101
MonthAug:Dryhistwet 1.82| 1.74| 9.00| 1.04| 0.324
MonthOct:Dryhistwet 4.16 | 1.74| 9.00 | 2.39 | 0.041
Microinvertabrates (family)

B_BOSMINID Estimate | se df t p

Intercept 9.05| 0.85| 7.09 | 10.65 | 0.000
MonthAug -9.05 | 0.96 | 6.00 | -9.46 | 0.000
MonthOct -8.03 | 0.96 | 6.00 | -8.39 | 0.000
Dryhistwet -7.15( 1.34| 7.09| -5.32| 0.001
MonthAug:Dryhistwet 9.20 | 1.51| 6.00 | 6.08 | 0.001
MonthOct:Dryhistwet 7.73| 151 6.00 | 5.11 | 0.002
B_CHYDORID Estimate | se df t p

Intercept 0.00 | 1.16 | 899 | 0.00 | 1.000
MonthAug 261 162] 6.00( 1.61| 0.158
MonthOct 147 | 1.62| 6.00 | 0.91| 0.399
Dryhistwet 223|183 899 1.21| 0.255
MonthAug:Dryhistwet 2.13| 256 | 6.00 0.83| 0.439
MonthOct:Dryhistwet 1.39| 256 | 6.00| 0.54( 0.608
B_COPEPODA Estimate | se df t p

Intercept 6.37| 0.89 | 843 7.15| 0.000
MonthAug -0.35| 1.14 | 6.00| -0.31| 0.768
MonthOct -4.83 | 1.14| 6.00 | -4.24 | 0.005
Dryhistwet -0.62 | 1.41 | 8.43| -0.44| 0.672
MonthAug:Dryhistwet 0.87 | 1.80| 6.00| 0.48| 0.648
MonthOct:Dryhistwet 3.90( 1.80| 6.00| 2.16| 0.074
B_DAPHNIDA Estimate | se df t p

Intercept 421 1.03 | 9.00 | 4.09| 0.003
MonthAug -2.71| 1.46 | 9.00 | -1.86 | 0.095
MonthOct -3.52 | 1.46 | 9.00 | -2.42 | 0.039
Dryhistwet -1.84 | 1.63 | 9.00 | -1.13 | 0.287
MonthAug:Dryhistwet 402|230 9.00| 1.75]| 0.114
MonthOct:Dryhistwet 1.90| 2.30| 9.00| 0.82( 0.431
B_MACROTHR Estimate | se df t p

Intercept 1.88( 1.24| 837 | 1.52| 0.165
MonthAug 0.57 | 1.57 | 6.00| 0.36| 0.729
MonthOct -1.88 | 1.57 | 6.00 | -1.20 | 0.276
Dryhistwet -0.85 | 1.95| 8.37| -0.44| 0.673
MonthAug:Dryhistwet -0.57 | 248 | 6.00| -0.23| 0.826
MonthOct:Dryhistwet 0.85( 2.48| 6.00| 0.34| 0.742
B_MOINIDAE Estimate | se df t p

Intercept 221 0.87 | 9.00 | 2.54| 0.032
MonthAug -0.89 | 1.23 | 9.00 | -0.72 | 0.488
MonthOct -1.71 | 1.23| 9.00 | -1.39 | 0.197
Dryhistwet -1.47 | 1.37 | 9.00 | -1.07 | 0.314
MonthAug:Dryhistwet 0.15( 1.94| 9.00| 0.08 | 0.941
MonthOct:Dryhistwet 0.97]1.94| 9.00| 0.50| 0.629
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B_OSTRACOD Estimate | se df t p

Intercept 3.72| 1.06 | 8.70 | 3.52| 0.007
MonthAug 231|139 6.00| 1.66| 0.148
MonthOct -2.231 1.39| 6.00| -1.60 | 0.160
Dryhistwet -3.72 | 1.67 | 8.70 | -2.23 | 0.054
MonthAug:Dryhistwet -0.01| 2.20 | 6.00 | -0.01| 0.996
MonthOct:Dryhistwet 479 220| 6.00| 2.18| 0.072
P_BOSMINID Estimate | se df t p

Intercept 6.58 | 0.59 | 9.00 | 11.08 | 0.000
MonthAug -6.58 | 0.84 | 9.00 | -7.83 | 0.000
MonthOct -6.58 | 0.84| 9.00 | -7.83 | 0.000
Dryhistwet -3.80| 0.94| 9.00 | -4.04 | 0.003
MonthAug:Dryhistwet 422 1.33| 9.00| 3.18| 0.011
MonthOct:Dryhistwet 6.45| 1.33| 9.00 | 4.85| 0.001
P_CHYDORID Estimate | se df t p

Intercept 0.00 | 0.24 | 9.00 | 0.00 | 1.000
MonthAug 0.12] 0.33| 9.00| 0.37| 0.721
MonthOct 0.21 | 0.33| 9.00| 0.64 | 0.540
Dryhistwet 0.00 | 0.37| 9.00 | 0.00| 1.000
MonthAug: Dryhistwet 1.31| 0.53 | 9.00 | 2.49| 0.035
MonthOct:Dryhistwet 0.49 | 0.53| 9.00| 0.94| 0.372
P_CLADOCER Estimate | se df t p

Intercept 1.12({ 0.53 | 9.00| 2.12| 0.063
MonthAug -1.12 | 0.74| 3.33| -1.50 | 0.222
MonthOct -1.12|1 0.74| 3.33| -1.50 | 0.222
Dryhistwet -1.12 |1 0.83| 9.00 | -1.34| 0.213
MonthAug:Dryhistwet 1.12( 1.18 | 3.33| 0.95| 0.406
MonthOct:Dryhistwet 1.12 ] 1.18 | 3.33| 0.95( 0.406
P_COPEPODA Estimate | se df t p

Intercept 6.11] 0.94| 9.00( 6.51 (| 0.000
MonthAug -0.47 | 1.33 | 9.00 | -0.35| 0.734
MonthOct -465| 1.33| 9.00 | -3.51 | 0.007
Dryhistwet -1.13 | 1.48 | 9.00 | -0.76 | 0.467
MonthAug:Dryhistwet -0.76 | 2.10 | 9.00 | -0.36 | 0.727
MonthOct:Dryhistwet 466 | 2.10 | 9.00| 2.22| 0.053
P_DAPHNIDA Estimate | se df t p

Intercept 4,18 0.93| 7.37| 4.52| 0.002
MonthAug -1.61| 1.07| 6.00| -1.51| 0.182
MonthOct -2.751 1.07 | 6.00 | -2.57 | 0.042
Dryhistwet -3.68 | 1.46 | 7.37 | -2.52 | 0.038
MonthAug:Dryhistwet 463 1.69| 6.00| 2.74| 0.034
MonthOct:Dryhistwet 452 1.69| 6.00 | 2.67| 0.037
P_MACROTHR Estimate | se df t p

Intercept 0.00 | 0.13 | 9.00 | 0.00 | 1.000
MonthAug 0.28 0.19| 6.92| 1.50| 0.178
MonthOct 0.00 | 0.19| 6.92| 0.00 | 1.000
Dryhistwet 0.00 | 0.21| 9.00 | 0.00| 1.000
MonthAug: Dryhistwet -0.28 |1 0.30 | 6.92 | -0.95]| 0.375
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MonthOct:Dryhistwet 0.00 | 0.30| 6.92| 0.00 | 1.000
P_MOINIDAE Estimate | se df p
Intercept 151| 0.64| 829 2.38| 0.044
MonthAug -1.51| 0.80| 6.00 | -1.89 | 0.108
MonthOct -1.51 | 0.80| 6.00| -1.89 | 0.108
Dryhistwet 0.69 | 1.00 | 8.29 | 0.69| 0.510
MonthAug: Dryhistwet -0.69 | 1.27 | 6.00 | -0.55 | 0.605
MonthOct:Dryhistwet -0.18 | 1.27 | 6.00 | -0.14 | 0.891
P_OSTRACOD Estimate | se df p
Intercept 0.34| 0.34| 8.07| 1.00| 0.346
MonthAug 0.54]| 0.42| 6.00| 1.28| 0.248
MonthOct 0.00| 0.42 | 6.00 | 0.00| 1.000
Dryhistwet -0.34 | 0.54| 8.07| -0.63 | 0.544
MonthAug:Dryhistwet -0.22 | 0.66 | 6.00 | -0.33 | 0.753
MonthOct:Dryhistwet 0.32 | 0.66| 6.00 | 0.48| 0.648
Waterbirds (family)

Dabbling Estimate | se df t p
Intercept 412 | 0.30 | 5.07 | 13.57 | 0.000
MonthAug16 -3.26 | 0.26 | 6.00 | -12.36 | 0.000
MonthOct16 -3.86 | 0.26 | 6.00 | -14.63 | 0.000
Dryhistwet -3.36 | 0.48 | 5.07| -7.01| 0.001
MonthAug16:Dryhistwet 2.72 | 0.42 | 6.00 6.52 | 0.001
MonthOct16:Dryhistwet 3.17 | 0.42 | 6.00 7.59 | 0.000
Diving Estimate | se df t p
Intercept 1.67 | 0.41] 8.30 4.03 | 0.004
MonthAug16 -0.02 | 0.52 | 6.00| -0.04| 0.973
MonthOct16 -1.47 | 0.52 | 6.00| -2.82| 0.030
Dryhistwet -1.57 | 0.65| 8.30| -2.40| 0.042
MonthAug16:Dryhistwet 0.48 | 0.82 | 6.00 0.58 | 0.581
MonthOct16:Dryhistwet 1.38 | 0.82 | 6.00 1.68 | 0.144
Grazing Estimate | se df t p
Intercept 0.75] 0.21 | 4.26 3.54 | 0.022
MonthAug16 -0.45| 0.15| 6.00| -3.02 | 0.023
MonthOct16 -0.46 | 0.15| 6.00 | -3.05| 0.023
Dryhistwet -0.54 | 0.33| 4.26| -1.62| 0.176
MonthAug16:Dryhistwet 0.31 | 0.24 | 6.00 1.31| 0.240
MonthOct16:Dryhistwet 0.27 | 0.24 | 6.00 1.15| 0.295
Large.waders Estimate | se df t p
Intercept 0.00 | 0.40 | 9.00 0.00 | 1.000
MonthAug16 1.28 | 0.57 | 6.00 2.26 | 0.064
MonthOct16 0.00 | 0.57 | 6.00 0.00 | 1.000
Dryhistwet 0.00 | 0.64 | 9.00 0.00 | 1.000
MonthAug16:Dryhistwet -1.27 |1 0.90 | 6.00| -1.42| 0.207
MonthOct16:Dryhistwet 0.66 | 0.90 | 6.00 0.74 | 0.487
Piscivores Estimate | se df t p
Intercept 156 | 0.31 | 4.05 4.95 | 0.007
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MonthAug16 -0.04 | 0.21| 6.00| -0.18 | 0.865
MonthOct16 -1.17 | 0.21 | 6.00 | -5.61| 0.001
Dryhistwet -0.73 | 0.50 | 4.05| -1.47| 0.214
MonthAug16:Dryhistwet 0.21 | 0.33| 6.00 0.64 | 0.543
MonthOct16:Dryhistwet 1.18 | 0.33| 6.00 3.58 | 0.012
Shorebirds Estimate | se df t p
Intercept 0.29 | 0.15| 9.00 1.95| 0.083
MonthAug16 0.07 | 0.21 | 9.00 0.35| 0.733
MonthOct16 0.01 | 0.21 | 9.00 0.03 | 0.977
Dryhistwet -0.15| 0.24| 9.00 | -0.64 | 0.540
MonthAug16:Dryhistwet -0.17( 0.34 | 9.00| -0.52| 0.618
MonthOct16:Dryhistwet -0.12 | 0.34| 9.00| -0.37| 0.720
Filter Estimate | se df t p
Intercept 1.35( 0.45 | 9.00 2.98 | 0.015
MonthAug16 -1.27 |1 0.64 | 9.00| -1.99| 0.078
MonthOct16 -1.35| 0.64 | 9.00| -2.11 | 0.064
Dryhistwet -1.26 ( 0.71 | 9.00| -1.76| 0.113
MonthAug16:Dryhistwet 1.41( 1.01 | 9.00 1.40 | 0.196
MonthOct16:Dryhistwet 1.26 | 1.01 | 9.00 1.24 | 0.245
Total Estimate | se df t p
Intercept 445 0.33| 7.05| 13.44 | 0.000
MonthAug16 -1.46 | 0.37 | 6.00| -3.93 | 0.008
MonthOct16 -3.55| 0.37 | 6.00| -9.58| 0.000
Dryhistwet -3.07 | 0.52 | 7.05| -5.86| 0.001
MonthAug16:Dryhistwet 1.59 | 0.59 | 6.00 2.71 | 0.035
MonthOct16:Dryhistwet 3.39 | 0.59 | 6.00 5.78 | 0.001
SPR Estimate | se df t p
Intercept 0.51] 0.12 | 3.89 4.21 | 0.014
MonthAug16 -0.04 | 0.08 | 6.00 | -0.48| 0.651
MonthOct16 -0.18 | 0.08 | 6.00 | -2.35| 0.057
Dryhistwet -0.36 | 0.19| 3.89| -1.87 | 0.137
MonthAug16:Dryhistwet 0.04 | 0.12 | 6.00 0.34 | 0.748
MonthOct16:Dryhistwet 0.17 | 0.12 | 6.00 1.44 | 0.199
Waterbirds (species)
ALG Estimate | se df p
Intercept 0.32 | 0.09 | 8.70 3.42 | 0.008
MonthAug16 -0.21| 0.12| 6.00| -1.70| 0.141
MonthOct16 -0.20 | 0.12| 6.00| -1.63| 0.154
Dryhistwet -0.26 | 0.15| 8.70| -1.77| 0.111
MonthAug16:Dryhistwet 0.15| 0.19 | 6.00 0.77 | 0.469
MonthOct16:Dryhistwet 0.17 | 0.19 | 6.00 0.86 | 0.425
AVO Estimate | se df p
Intercept 0.00 | 0.00 | 9.00 0.00 | 1.000
MonthAug16 0.00| 0.01| 7.22 0.00 | 1.000
MonthOct16 0.00| 0.01| 7.22 0.00 | 1.000
Dryhistwet 0.00 | 0.01 | 9.00 0.00 | 1.000
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MonthAug16:Dryhistwet 0.02 ]| 0.01| 7.22 1.64 | 0.143
MonthOct16:Dryhistwet 0.00| 0.01| 7.22 0.00 | 1.000
BBU Estimate | se df p

Intercept 0.15| 0.17 | 7.03 0.87 | 0.413
MonthAug16 0.18 | 0.19 | 6.00 0.95 | 0.378
MonthOct16 -0.15| 0.19| 6.00| -0.78 | 0.466
Dryhistwet -0.15 | 0.27 | 7.03| -0.55| 0.599
MonthAug16:Dryhistwet -0.18 | 0.30 | 6.00| -0.60 | 0.569
MonthOct16:Dryhistwet 0.15 | 0.30 | 6.00 0.49 | 0.640
BDP Estimate | se df p

Intercept 0.00 | 0.03 | 9.00 0.00 | 1.000
MonthAug16 0.00 | 0.04 | 6.33 0.00 | 1.000
MonthOct16 0.06 | 0.04 | 6.33 1.50 | 0.182
Dryhistwet 0.00 | 0.04 | 9.00 0.00 | 1.000
MonthAug16:Dryhistwet 0.00 | 0.06 | 6.33 0.00 | 1.000
MonthOct16:Dryhistwet -0.06 | 0.06 | 6.33| -0.95| 0.378
BDU Estimate | se df p

Intercept 0.22 | 0.06 | 9.00 3.79 | 0.004
MonthAug16 -0.05| 0.08 | 9.00| -0.57| 0.584
MonthOct16 -0.21 | 0.08 | 9.00| -2.54 | 0.032
Dryhistwet -0.17 | 0.09 | 9.00| -1.86 | 0.096
MonthAug16:Dryhistwet 0.05 | 0.13 | 9.00 0.36 | 0.728
MonthOct16:Dryhistwet 0.16 | 0.13 | 9.00 1.25 | 0.242
BFP Estimate | se df p

Intercept 0.00 | 0.01| 7.52 0.00 | 1.000
MonthAug16 0.01| 0.02 | 6.00 0.72 | 0.497
MonthOct16 0.02 | 0.02 | 6.00 1.42 | 0.205
Dryhistwet 0.00 | 0.02 | 7.52 0.00 | 1.000
MonthAug16:Dryhistwet -0.01 | 0.02 | 6.00| -0.46 | 0.664
MonthOct16:Dryhistwet 0.00 | 0.02 | 6.00 0.04 | 0.968
BSW Estimate | se df p

Intercept 1.39( 0.29| 8.24 4.84 | 0.001
MonthAug16 -0.69 | 0.36 | 6.00| -1.92 | 0.104
MonthOct16 -1.33| 0.36 | 6.00| -3.68| 0.010
Dryhistwet -1.29 |1 0.45| 8.24| -2.85| 0.021
MonthAug16:Dryhistwet 0.60 | 0.57 | 6.00 1.06 | 0.332
MonthOct16:Dryhistwet 1.23 | 0.57 | 6.00 2.16 | 0.074
BWS Estimate | se df p

Intercept 0.52 | 0.10 | 8.99 5.38 | 0.000
MonthAug16 -0.45| 0.14| 6.00| -3.30| 0.016
MonthOct16 -0.52 |1 0.14| 6.00| -3.86 | 0.008
Dryhistwet -0.43 | 0.15| 899| -2.80| 0.021
MonthAug16:Dryhistwet 0.35( 0.21 | 6.00 1.65| 0.149
MonthOct16:Dryhistwet 0.43 | 0.21 | 6.00 2.01 | 0.091
CcoT Estimate | se df p

Intercept 0.67 | 0.47 | 8.05 1.43 | 0.191
MonthAug16 0.21 | 0.58 | 6.00 0.37 | 0.725
MonthOct16 -0.58 | 0.58 | 6.00| -0.99 | 0.360
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Dryhistwet -0.67 | 0.75| 8.05| -0.90 | 0.393
MonthAug16:Dryhistwet 0.31| 0.92 | 6.00 0.33 | 0.751
MonthOct16:Dryhistwet 0.59 | 0.92 | 6.00 0.64 | 0.546
CST Estimate | se df p

Intercept 0.00 [ 0.01 | 7.65 0.00 | 1.000
MonthAug16 0.01| 0.01 | 6.00 1.14 | 0.298
MonthOct16 0.00 | 0.01 | 6.00 0.00 | 1.000
Dryhistwet 0.00 | 0.01| 7.65 0.00 | 1.000
MonthAug16:Dryhistwet 0.01 | 0.02 | 6.00 0.35 | 0.741
MonthOct16:Dryhistwet 0.02 | 0.02 | 6.00 1.07 | 0.327
DAR Estimate | se df p

Intercept 0.00 | 0.04 | 4.64 0.00 | 1.000
MonthAug16 0.01| 0.03 | 6.00 0.34| 0.749
MonthOct16 0.00 | 0.03 | 6.00 0.00 | 1.000
Dryhistwet 0.08 | 0.07 | 4.64 1.22 | 0.280
MonthAug16:Dryhistwet 0.04 | 0.05 | 6.00 0.81 | 0.452
MonthOct16:Dryhistwet -0.04 | 0.05| 6.00| -0.69 | 0.519
DUK Estimate | se df p

Intercept 0.00| 0.01 | 9.00 0.00 | 1.000
MonthAug16 0.00 | 0.01 | 7.42 0.00 | 1.000
MonthOct16 0.00| 0.01| 7.42 0.00 | 1.000
Dryhistwet 0.00 | 0.01 | 9.00 0.00 | 1.000
MonthAug16:Dryhistwet 0.00 | 0.01| 7.42 0.00 | 1.000
MonthOct16:Dryhistwet 0.02 ]| 0.01| 7.42 1.64 | 0.142
EGR Estimate | se df p

Intercept 0.00| 0.00 | 9.01 0.00 | 1.000
MonthAug16 0.00 | 0.00 | 6.58 0.00 | 1.000
MonthOct16 0.00 | 0.00 | 6.58 0.00 | 1.000
Dryhistwet 0.00 | 0.01 | 9.01 0.00 | 1.000
MonthAug16:Dryhistwet 0.01| 0.01| 6.58 1.64 | 0.147
MonthOct16:Dryhistwet 0.00 | 0.01 | 6.58 0.00 | 1.000
GBT Estimate | se df p

Intercept 0.00 | 0.00 | 9.08 0.00 | 1.000
MonthAug16 0.00 | 0.00 | 7.54 0.00 | 1.000
MonthOct16 0.00 | 0.00 | 7.54 0.00 | 1.000
Dryhistwet 0.00 | 0.00 | 9.08 2.32 | 0.045
MonthAug16:Dryhistwet 0.00| 0.00| 7.54| -1.64| 0.141
MonthOct16:Dryhistwet 0.00| 0.00| 7.54| -1.64| 0.141
GCG Estimate | se df p

Intercept 0.00 | 0.06 | 9.00 0.00 | 1.000
MonthAug16 0.00 | 0.08 | 9.00 0.00 | 1.000
MonthOct16 0.24 | 0.08 | 9.00 2.85 | 0.019
Dryhistwet 0.00 | 0.09 | 9.00 0.00 | 1.000
MonthAug16:Dryhistwet 0.01 | 0.13 | 9.00 0.10 | 0.923
MonthOct16:Dryhistwet -0.13 | 0.13 | 9.00| -0.98 | 0.350
GRC Estimate | se df p

Intercept 0.05| 0.05 | 9.00 0.97 | 0.357
MonthAugl16 0.04 | 0.08 | 9.00 0.52 | 0.613
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MonthOct16 -0.05 | 0.08 | 9.00| -0.69 | 0.510
Dryhistwet 0.10 | 0.09 | 9.00 1.12 | 0.292
MonthAug16:Dryhistwet -0.18 | 0.12 | 9.00| -1.48| 0.174
MonthOct16:Dryhistwet -0.01| 0.12 | 9.00| -0.08 | 0.937
GTL Estimate | se df t p

Intercept 4,121 0.30 | 5.43| 13.83| 0.000
MonthAug16 -3.32 | 0.27 | 6.00| -12.09 | 0.000
MonthOct16 -3.87 | 0.27 | 6.00| -14.07 | 0.000
Dryhistwet -3.38 | 0.47 | 5.43| -7.19| 0.001
MonthAug16:Dryhistwet 2.76 | 0.43 | 6.00 6.36 | 0.001
MonthOct16:Dryhistwet 3.17 | 0.43 | 6.00 7.29 | 0.000
HHD Estimate | se df t p

Intercept 0.22 | 0.14 | 4.75 1.60 | 0.173
MonthAug16 -0.01| 0.11| 6.00| -0.08 | 0.939
MonthOct16 -0.18 | 0.11| 6.00| -1.59 | 0.163
Dryhistwet -0.22 |1 0.22 | 4.75| -1.01| 0.360
MonthAug16:Dryhistwet 0.10 | 0.18 | 6.00 0.56 | 0.598
MonthOct16:Dryhistwet 0.18 | 0.18 | 6.00 1.00 | 0.354
HHG Estimate | se df t p

Intercept 1.29| 0.31| 5.64 4.22 | 0.006
MonthAug16 0.06 | 0.29 | 6.00 0.21| 0.838
MonthOct16 -1.20 | 0.29 | 6.00| -4.11 | 0.006
Dryhistwet -1.23| 0.48 | 5.64| -2.55| 0.046
MonthAug16:Dryhistwet 0.23 | 0.46 | 6.00 0.49 | 0.640
MonthOct16:Dryhistwet 1.14 | 0.46 | 6.00 2.47 | 0.048
LBC Estimate | se df t p

Intercept 0.00 | 0.09 | 8.41 0.00 | 1.000
MonthAug16 0.00 | 0.11 | 6.00 0.00 | 1.000
MonthOct16 0.00 | 0.11 | 6.00 0.00 | 1.000
Dryhistwet 0.30| 0.14 | 8.41 2.08 | 0.070
MonthAug16:Dryhistwet -0.15| 0.18 | 6.00| -0.85| 0.426
MonthOct16:Dryhistwet -0.23 | 0.18 | 6.00| -1.25| 0.257
LGE Estimate | se df t p

Intercept 0.01]| 0.01 | 8.23 1.02 | 0.337
MonthAug16 -0.01| 0.01| 6.00| -0.81| 0.447
MonthOct16 -0.01| 0.01| 6.00| -0.81| 0.447
Dryhistwet 0.00 [ 0.02 | 8.23| -0.05| 0.964
MonthAug16:Dryhistwet 0.03 | 0.02 | 6.00 1.59 | 0.162
MonthOct16:Dryhistwet 0.00 | 0.02 | 6.00 0.04 | 0.972
LPC Estimate | se df t p

Intercept 0.04 | 0.03 | 9.00 1.47 | 0.175
MonthAug16 -0.03 | 0.04| 9.00| -0.76 | 0.468
MonthOct16 -0.04 | 0.04| 9.00| -1.04| 0.325
Dryhistwet -0.04 | 0.04| 9.00| -0.85| 0.415
MonthAug16:Dryhistwet 0.03 | 0.06 | 9.00 0.43 | 0.681
MonthOct16:Dryhistwet 0.21 | 0.06 | 9.00 3.28 | 0.009
MDU Estimate | se df t p

Intercept 0.02 | 0.04 | 7.77 0.62 | 0.550
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MonthAug16 0.05 | 0.04 | 6.00 1.17 | 0.287
MonthOct16 -0.02 | 0.04| 6.00| -0.52| 0.621
Dryhistwet -0.02 | 0.06 | 7.77| -0.33| 0.747
MonthAug16:Dryhistwet -0.05| 0.07 | 6.00| -0.79| 0.460
MonthOct16:Dryhistwet 0.02 | 0.07 | 6.00 0.28 | 0.789
MLW Estimate | se df p

Intercept 0.06 | 0.09 | 8.79 0.67 | 0.519
MonthAug16 0.25| 0.13 | 6.00 1.95 | 0.098
MonthOct16 0.00 | 0.13 | 6.00 0.01 | 0.992
Dryhistwet -0.02 | 0.15| 8.79| -0.10 | 0.922
MonthAug16:Dryhistwet -0.27 | 0.20 | 6.00| -1.35| 0.227
MonthOct16:Dryhistwet -0.05| 0.20| 6.00| -0.25| 0.811
MNU Estimate | se df p

Intercept 0.00 | 0.17 | 6.30 0.00 | 1.000
MonthAug16 0.29 | 0.17 | 6.00 1.67 | 0.146
MonthOct16 0.22 | 0.17 | 6.00 1.25| 0.258
Dryhistwet 0.08 | 0.27 | 6.30 0.29 | 0.778
MonthAug16:Dryhistwet -0.37 | 0.28 | 6.00| -1.34| 0.229
MonthOct16:Dryhistwet -0.28 | 0.28 | 6.00| -1.00 | 0.355
PCO Estimate | se df p

Intercept 0.00| 0.17 | 3.05 0.00 | 1.000
MonthAug16 0.00 | 0.03 | 6.00 0.00 | 1.000
MonthOct16 0.00 | 0.03 | 6.00 0.00 | 1.000
Dryhistwet 0.32 | 0.27 | 3.05 1.19 | 0.317
MonthAug16:Dryhistwet 0.08 | 0.04 | 6.00 1.90 | 0.107
MonthOct16:Dryhistwet 0.04 | 0.04 | 6.00 0.94 | 0.382
PED Estimate | se df p

Intercept 1.10 | 0.49 | 9.00 2.23 | 0.053
MonthAug16 -1.10 | 0.70 | 6.23| -1.58 | 0.164
MonthOct16 -1.10 | 0.70 | 6.23| -1.58 | 0.164
Dryhistwet -1.10 | 0.78 | 9.00| -1.41| 0.192
MonthAug16:Dryhistwet 1.33]| 1.11| 6.23 1.21] 0.271
MonthOct16:Dryhistwet 1.10| 1.11| 6.23 1.00 | 0.356
PEL Estimate | se df p

Intercept 0.00 | 0.08 | 3.02 0.00 | 1.000
MonthAug16 0.00 | 0.01 | 6.01 0.00 | 1.000
MonthOct16 0.00 | 0.01 | 6.01 0.00 | 1.000
Dryhistwet 0.18 | 0.13 | 3.02 1.42 | 0.251
MonthAug16:Dryhistwet -0.01| 0.01| 6.01| -1.29| 0.245
MonthOct16:Dryhistwet 0.05( 0.01| 6.01 5.85 | 0.001
RAP Estimate | se df p

Intercept 0.04 | 0.02 | 9.00 2.17 | 0.058
MonthAug16 -0.04 | 0.03| 9.00| -1.54| 0.159
MonthOct16 -0.04 | 0.03 | 9.00| -1.54| 0.159
Dryhistwet 0.02 | 0.03 | 9.00 0.61 | 0.555
MonthAug16:Dryhistwet -0.02 | 0.05| 9.00| -0.43| 0.675
MonthOct16:Dryhistwet 0.00 | 0.05 | 9.00 0.00 | 0.998
SEG Estimate | se df p
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Intercept 0.00 | 0.00 | 9.02 0.00 | 1.000
MonthAug16 0.00 | 0.00 | 4.84 0.00 | 1.000
MonthOct16 0.00 | 0.00 | 4.84 0.00 | 1.000
Dryhistwet 0.00 | 0.00 | 9.02 0.00 | 1.000
MonthAug16:Dryhistwet 0.00 | 0.00 | 4.84 0.00 | 1.000
MonthOct16:Dryhistwet 0.01 | 0.00 | 4.84 1.64 | 0.163
SGU Estimate | se df p

Intercept 0.00 | 0.09 | 8.97 0.00 | 1.000
MonthAug16 0.31 | 0.13 | 6.00 2.40 | 0.053
MonthOct16 0.00 | 0.13 | 6.00 0.00 | 1.000
Dryhistwet 0.04| 0.15| 8.97 0.25| 0.810
MonthAug16:Dryhistwet -0.21| 0.20 | 6.00| -1.06 | 0.330
MonthOct16:Dryhistwet -0.04 | 0.20 | 6.00| -0.18 | 0.864
SNI Estimate | se df p

Intercept 0.00 | 0.40 | 9.00 0.00 | 1.000
MonthAug16 1.27 | 0.56 | 7.25 2.26 | 0.057
MonthOct16 0.00 | 0.56 | 7.25 0.00 | 1.000
Dryhistwet 0.00 | 0.63 | 9.00 0.00 | 1.000
MonthAug16:Dryhistwet -1.27 1 0.89 | 7.25| -1.43| 0.195
MonthOct16:Dryhistwet 0.66 | 0.89 | 7.25 0.75 | 0.479
WDU Estimate | se df p

Intercept 0.75( 0.10| 7.93 7.18 | 0.000
MonthAug16 -0.75] 0.13| 6.00| -5.90 | 0.001
MonthOct16 -0.63| 0.13| 6.00| -4.96 | 0.003
Dryhistwet -0.60 | 0.16 | 7.93| -3.65| 0.007
MonthAug16:Dryhistwet 0.66 | 0.20 | 6.00 3.31| 0.016
MonthOct16:Dryhistwet 0.48 | 0.20 | 6.00 2.40 | 0.053
WFH Estimate | se df p

Intercept 0.31| 0.10 | 8.96 2.95 | 0.016
MonthAug16 -0.28 |1 0.14| 6.00| -1.99 | 0.094
MonthOct16 -0.27 | 0.14| 6.00| -1.90 | 0.107
Dryhistwet -0.29 | 0.16 | 8.96| -1.75| 0.114
MonthAug16:Dryhistwet 0.27 | 0.23 | 6.00 1.20 | 0.275
MonthOct16:Dryhistwet 0.27 | 0.23 | 6.00 1.20| 0.274
WHI Estimate | se df p

Intercept 0.00| 0.02 | 9.00 0.00 | 1.000
MonthAugl16 0.05 | 0.03 | 6.95 1.50 | 0.178
MonthOct16 0.00 | 0.03 | 6.95 0.00 | 1.000
Dryhistwet 0.00 | 0.04 | 9.00 0.00 | 1.000
MonthAug16:Dryhistwet -0.05| 0.05| 6.95| -0.95| 0.375
MonthOct16:Dryhistwet 0.00 | 0.05| 6.95 0.00 | 1.000
WHS Estimate | se df p

Intercept 0.25] 0.12 | 9.00 2.07 | 0.069
MonthAug16 -0.20 | 0.17| 9.00| -1.15| 0.281
MonthOct16 -0.07 | 0.17 | 9.00| -0.43 | 0.680
Dryhistwet -0.15| 0.19| 9.00| -0.78 | 0.456
MonthAug16:Dryhistwet 0.10 | 0.27 | 9.00 0.35| 0.733
MonthOct16:Dryhistwet -0.03 | 0.27 | 9.00| -0.10 | 0.920
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WNH Estimate | se df p

Intercept 0.01| 0.01 | 9.00 1.78 | 0.109
MonthAug16 -0.01| 0.01| 6.72| -1.26 | 0.250
MonthOct16 -0.01| 0.01| 6.72| -1.26 | 0.250
Dryhistwet -0.01| 0.01| 9.00| -1.13| 0.290
MonthAug16:Dryhistwet 0.02| 0.01| 6.72 1.69| 0.137
MonthOct16:Dryhistwet 0.01( 0.01| 6.72 0.80 | 0.453
YSB Estimate | se df p

Intercept 0.00 | 0.03 | 9.00 0.00 | 1.000
MonthAug16 0.06 | 0.04 | 6.94 1.49 | 0.181
MonthOct16 0.00 | 0.04 | 6.94 0.00 | 1.000
Dryhistwet 0.00 | 0.05| 9.00 0.00 | 1.000
MonthAug16:Dryhistwet -0.05| 0.06 | 6.94| -0.73| 0.488
MonthOct16:Dryhistwet 0.00 | 0.06 | 6.94 0.00 | 1.000
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