Koondrook-Perricoota
Forest Monitoring
Tadpole Monitoring 2018

Acknowledgments
This project was funded by The Living Murray. The Living Murray is a joint initiative funded by the New South
Wales, Victorian, South Australian, Australian Capital Territory and Commonwealth Governments, coordinated
by the Murray–Darling Basin Authority.

Copyright and disclaimer
© Forestry Corporation of New South Wales
With the exception of the Commonwealth Coat of Arms, the Murray-Darling Basin Authority logo and
photographs, all material presented in this document is provided under a Creative Commons Attribution 4.0
International licence (https://creativecommons.org/licenses/by/4.0/).
For the avoidance of any doubt, this licence only applies to the material set out in this document.

The details of the licence are available on the Creative Commons website (accessible using the links provided)
as is the full legal code for the CC BY 4.0 licence. (https://creativecommons.org/licenses/by/4.0/legalcode).
MDBA’s preference is that this publication be attributed (and any material sourced from it) using the following:
Publication title: Dind, J. (2018). Koondrook-Perricoota Forest Monitoring - Tadpole Monitoring 2018.
Unpublished report by Forestry Corporation of NSW.
Source: Licensed from the Forestry Corporation of New South Wales under a Creative Commons Attribution
4.0 International Licence
The contents of this publication do not purport to represent the position of the Commonwealth of Australia or
the MDBA in any way and are presented for the purpose of informing and stimulating discussion for improved
management of Basin's natural resources.
To the extent permitted by law, the copyright holders (including its employees and consultants) exclude all
liability to any person for any consequences, including but not limited to all losses, damages, costs, expenses
and any other compensation, arising directly or indirectly from using this report (in part or in whole) and any
information or material contained in it.

Contact us
Inquiries regarding the licence and any use of the document are welcome at:
The Project Manager, 'The Living Murray' Project | Western Branch | Forestry Corporation of NSW |
Phone: 02 9872 0111| www.forestrycorporation.com.au

Cover image: Peron’s Tree frog (Litoria peronii) metamorph, Burrumbury Creek, 1 February 2018

K OONDROOK -PERRICOOTA TADPOLE M ONITORING | PAGE II

Executive summary
The Forestry corporation of New South Wales (FCNSW) conducted tadpole sampling between December 2017
– February 2018. This project is part of the ‘The Living Murray’ (TLM) Program, a joint initiative funded by the
New South Wales, Victorian, South Australian, Australian Capital Territory and Commonwealth governments,
coordinated by the Murray–Darling Basin Authority.
Frogs occur across the forest and are dependent on water for survival and breeding. Flood events present an
opportunity to refine and deepen our understanding of frog response to water entering the forest in terms of
breeding and recruitment, specifically:
•
•
•

assess species response to a large rain event and its attendant minor flood event
investigate tadpole habitat preferences and distribution within Koondrook-Perricoota
better understand tadpole development during a summer flood.

The purpose of tadpole monitoring is to survey, analyse and report on tadpole sampling data following flood
events (whether natural or artificial). The 2017-2018 surveys represent the third instance of tadpole
monitoring after sampling in 2015 and 2016. This report presents the findings of the 2017 – 2018 monitoring
undertaken in Koondrook-Perricoota Forest and briefly compares the results with Songmeter monitoring.
Following the large rain event and attendant minor flood event of December 2017, fortnightly tadpole
sampling was conducted at 16 sites between 21 December 2017 – 9 February 2018. Sites were chosen to
represent a range of habitats, from deep lagoons filled by floodwater to shallow ephemeral ponds filled with
rainwater.
A total of 449 tadpoles from 5 different genus/species were captured using a dipnet. 10 out 16 sites yielded
tadpoles, despite 4 out of the remaining 6 sites having recorded breeding activity via the use of Songmeters.
Five different types of tadpoles were identified, in line with species known to have occurred in the forest in the
last 3 years: Crinia parinsignifera/signifera, Limnodynastes fletcheri/tasmaniensis, Limnodynastes dumerilii,
Litoria peronii and Neobatrachus sudelli. Of these, L. fletcheri/tasmaniensis and L. peronii were most abundant,
representing 61% and 31% of tadpoles caught, respectively.
Most tadpoles (65%) were caught in shallow pools, which could be due in part to the lower frequency of fish
found in these pools. However, it could also be due to the inherent difficulty of catching tadpoles in larger,
deeper waterbodies.
Significantly, one site yielded 317 tadpoles on a single occasion. This was also the only site to yield all 5
genus/species of frogs over the course of the sampling period. However, the site dried quite quickly and it is
likely that a significant proportion of tadpoles did not complete metamorphosis in time to survive the drying of
the site.
Development times appeared to be significantly shorter than commonly stated. This could be a function of the
uncommonly late arrival of the water, leading to increased temperatures and faster rates of development.
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1 Introduction
1.1 Background
Flood enhancement works were undertaken prior to 2014 by the Forestry Corporation of New South Wales
(FCNSW) to allow for the implementation of a managed flow regime through Koondrook-Perricoota Forest
(Koondrook-Perricoota). Infrastructure (channel, regulators and levees) was established to divert water from
the Torrumbarry Weir pool into the forest and control outflows from the forest. The purpose of the works is to
improve the condition of the vegetation and other ecosystem components of this Living Murray Icon site while
minimising the amount of water required. This work forms part of an ongoing environmental monitoring
program aimed at providing a long-term indication of the condition of the forest and forms part of The Living
Murray (TLM) Program.
Frogs constitute one forest ecosystem component that is likely to depend on watering regime. Frogs occur
across the forested area and are dependent on water for survival and breeding. The flood enhancement
project provides an opportunity to experimentally test and understand the response by frogs to flooding. How
do frogs respond to artificial floods compared with natural floods? What watering regime is most effective and
efficient to maintain and enhance frog populations of different species? Insights into this can be gained by
comparing frog responses in areas that are subject to artificial floods and areas that are not.
The inaugural delivery of managed flood water (environmental watering) to Koondrook-Perricoota Forest
occurred in August 2014, and acoustic sampling of frogs (using six Songmeters) commenced in September
2014 at forest locations that corresponded to the expected flooded areas or provided suitable non-flooded
controls (GHD 2015).
Between October and December 2015, environmental water was added to the Pollack at the far northern end
of the forested area. Accordingly, frogs at the Pollack were acoustically sampled at two sites during that time,
with comparative acoustic assessment of four dry sites, to record frog activity (or confirm inactivity) in the
absence of water, and to check for the presence of other species that may call at different seasons. Tadpoles
were also sampled to better understand breeding and recruitment dynamics (GHD 2016).
In July 2016, a further 14 Songmeters were established at additional sites across the forest. Although no
environmental water was delivered to the Koondrook-Perricoota Forest area in 2016, Murray River flows
during the latter half of 2016 were sufficiently high and sustained to result in a large overbank event through
Koondrook-Perricoota Forest. Hydrographic indicators suggest that the 2016 flood was the largest through the
forest since 1993. Tadpole sampling was conducted at Songmeter sites where practicable (16 out of 20 sites),
and tadpole data was analysed along with Songmeter data (GHD 2017).
December 2017 saw a significant rain event (3-day totals of 139mm in Echuca and 41mm in Kerang), followed
one week later by flows above 20,000ML/day for 6 days at Torrumbarry Weir. This allowed a relatively small
amount of water to enter the forest and make its way down Belbins and Burrumbury Creeks, reaching as far as
the Koondrook-Perricoota boundary halfway through the forest (Figure 2). This led to a third round of tadpole
sampling as well as Songmeter monitoring (see FCNSW 2018).
The hydrograph for Torrumbarry Weir for the period 2013 – 2018 is shown in Figure 1, with the KoondrookPerricoota inflow threshold (river level at which water begins to enter the forest) of approximately 18,000
ML/day. This shows the historical context and scale of the December 2017 flood event, relative to previous
years during which frog sampling was conducted (2014, 2015 and 2016).
Due to the relatively small amount of water that entered the forest in December 2017, only 3 Songmeter sites
were verified as having received floodwaters (SMG, SMH and SMI). Other sites received water from rainfall
and localised runoff, and held this water for various lengths of time. Refer to Table 1 for details.
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F IGURE 1. AVERAGE DAILY FLOW DOWNSTREAM OF TORRUMBARRY WEIR 2013-2018 (MDBA 2018).

1.2 Purpose of the report
The purpose of this report is to present the results of 4 rounds of tadpole sampling undertaken at 16 different
sites between 21 December 2017 – 9 February 2018. A brief comparison is also made with Songmeter results
in order to highlight any similarities or differences.
The results present an opportunity to:
•
•
•

assess species response (richness and abundance) to a large rain event and its attendant minor flood
event
investigate tadpole habitat preferences and distribution within Koondrook-Perricoota
better understand tadpole development during a summer flood.

2 Methods
2.1 Site selection
Selection considerations included the type of depression (lagoon, channel, ephemeral pond), depth, presence
of vegetation and coarse woody debris, position relative to flood paths, whether the site already held water
and the presence of Songmeter. Other considerations included accessibility and safety of the sites.
As a result, 16 sites were chosen to represent diverse combinations of the above characteristics, from deep
lagoons filled by floodwaters and devoid of vegetation (e.g. SMG), to shallow ponds formed by rainwater with
good fringing vegetation (BrRiPo). Refer to Table 1 for characteristics and Figure 2 for locations.
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River lagoons are defined as cut-off meanders beside the Murray River, likely to fill during overbank events and
expected to retain water for extended periods. Channels are deeper depressions along the thalweg of a major
creek which hold water for longer periods. Finally, ponds are shallow depressions, often away from main creek
beds, which tend to dry quickly.
Ponds were over-represented with half the sites (8 sites). This was an intentional decision, as ponds generally
exhibited high potential as tadpole habitat. Calculations related to habitat preferences were standardised for
site numbers in each category.

T ABLE 1. SITE CHARACTERISTICS .
Site name
BeBeDs
BeBeUs
BeBuDs
BeBuUs
BeCoPo
BrRiLa
BrRiPo
HoSaPo
MaBuDs
MaBuPo
MaBuUs
SMD
SMG
SMH
SMI
SMK

Type
Pond
Pond
Channel
Channel
Pond
Lagoon
Pond
Pond (road drain)
Pond
Pond
Channel
Pond
Lagoon
Lagoon
Lagoon
Lagoon

Water present
before Dec.
No
No
No
No
Yes
Yes
Yes
No
No
No
Unknown
Yes
Yes
Yes
Yes
Yes

Initial depth
(21 Dec.)
<25cm
25-75cm
25-75cm
25-75cm
<25cm
>75cm
<25cm
<25cm
<25cm
<25cm
>75cm
<25cm
>75cm
>75cm
25-75cm
<25cm

Vegetation
%
50
10
100
45
0
1
10
30
20
30
0
0
0
0
1
0
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Final depth
(9 Feb.)
Dry
Dry
Dry
Dry
Dry
Medium
Dry
Dry
Dry
Dry
Deep
Dry
Deep
Deep
Medium
Dry

Songmeter
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes

F IGURE 2. SAMPLING SITES AND INDICATIVE FLOOD PATH .

2.2 Sampling methods
Between 21 December 2017 and 9 February 2018, each site was visited and sampled fortnightly, giving a total
of 4 sampling events at each site, unless the site dried out earlier.
At each visit to the 16 sites, the following was undertaken:
•

•

Quantitative tadpole sampling, using a hand-held dipnet with a triangular opening of 30cm along each
edge. Six 10-second sweeps were conducted in best-available tadpole habitat. All tadpoles captured
were identified to genus or species level (some species of tadpoles cannot be differentiated in the
field, e.g. L. tasmaniensis/fletcheri, C. signifera/parinsignifera; GHD 2017). Of each type of tadpole
identified, the smallest and largest tadpoles were measured (total length in mm) and staged following
Gosner (1960), to provide an estimate of development and growth. All tadpoles were returned alive
to the water at point of capture.
Habitat assessment, with respect to frog breeding potential at and around the site, with reference to
specific attributes where possible (e.g. water depth and turbidity, vegetation characteristics, presence
of coarse woody debris).
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•
•
•

Opportunistic observations of other signs of frog breeding activity (frogs calling, egg masses,
metamorphs, adult frogs).
Opportunistic observation of any predators (e.g. heron, kingfisher)
Photo point photographs using the Photomon monitoring app (whenever possible) for greater
accuracy.

Note: one notable exception to the sampling protocol happened during the last sampling of site BrRiPo on 11
January. After only 3 sweeps, the number of tadpoles caught exceeded 300. This caused a logistical impasse.
On one hand, it was not possible to count, identify and measure any more tadpoles in an amount of time that
would ensure safe release. On the other hand, releasing tadpoles after only 3 sweeps would compromise the
integrity of the 3 subsequent sweeps due to a ‘bycatch’ effect. In the end, it was decided that such high
numbers would be representative of species assemblages, as well as size and stage of development. Therefore,
all tadpoles were released after 3 sweeps with no subsequent sweeps performed.

3 Environmental conditions
Temperature and rainfall data were obtained from the Bureau of Meteorology (BOM) website for the nearest
weather station to the sampling sites (Echuca Aerodrome). Figure 3 shows the rain event of early December,
with totals of 139 mm in Echuca, was accompanied by a large and sudden drop in temperature from a
maximum of 35.5 degrees on 30 November to 18.5 degrees on 2 December.
During the sampling period, temperatures were generally warm to hot, with a sustained period of hot weather
in late January peaking at 44.1 degrees on 20 January. This was followed by another sudden drop, with the
minimum temperature reaching 7.4 degrees on 1 February.
Evapotranspiration rates for the sampling period were almost 13 times higher than rainfall, with 399.5mm
(Deniliquin) and 32.5mm (Echuca), respectively. This led to a complete drying of many sites by the end of the
sampling period on February 9, with the exception of deeper sites such as lagoons (BrRiLa, SMG, SMH and SMI)
and one channel site (MaBuUs; see Table 1).
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F IGURE 3. TEMPERATURE AND RAINFALL IN E CHUCA , 1 N OVEMBER 2017 – 28 FEBRUARY 2018 (BOM 2018A , BOM
2018B).
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4 Results and discussion
4.1 Species richness and abundance
A total of 449 tadpoles from 5 different types were caught during sampling.
•
•
•
•
•

7 Crinia parinsignifera/signifera
274 Limnodynastes fletcheri/tasmaniensis
19 Limnodynastes dumerilii
140 Litoria peronii
9 Neobatrachus sudelli

This is one more species than the most recent tadpole survey by GHD (2017) in the form of L. peronii.
Compared with Songmeter analysis (FCNSW 2018), sampling found an extra species in the form of N. sudelli.
However, no tadpoles from L. raniformis were caught although they were recorded on Songmeter (albeit at a
site that was not sampled as it was at the ‘dry’ end of the forest).
The bulk (92%) of individuals caught were from two types: L. tasmaniensis/fletcheri and L. peronii, with 274
and 140 individuals captured, respectively. See Figure 4 for details.

C. par/sig
2%

L. dum N. sud
2%
4%

L. per
31%
L. tas/fle
61%

F IGURE 4. ABUNDANCE OF TADPOLES CAUGHT BY TYPE .

4.2 Habitat preferences and distribution
Except for sites with no tadpoles, most sites had more than one species/genus of tadpole present. Only one
site (BrRiPo) had all 5 types present over the sampling period (Figure 5).
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F IGURE 5. TOTAL ABUNDANCE OF TADPOLES BY SITE AND SPECIES . NOTE THAT SITE BR RI PO HAS A DIFFERENT SCALE
(SECONDARY Y AXIS ).
The majority (83%) of tadpoles were caught in shallow ponds (Figure 6). This would tend to indicate a strong
preference for this type of habitat. However, numbers caught do not necessarily represent numbers of
tadpoles present, as it is much easier to catch tadpoles in shallow ponds for a range of reasons (the dipnet can
be swept through the water more quickly, tadpoles have become more densely concentrated as the pond
decreases in size, etc.) Moreover, a variety of frog calls was recorded at sites SMG, SMH and SMK over a
number of nights, yet no tadpoles were caught. This indicates existing breeding effort in the immediate area
that was not picked up by tadpole sampling.

Lagoon
1%
Channel
34%

Pond
65%

F IGURE 6. PERCENTAGE OF TADPOLES CAUGHT PER HABITAT TYPE , STANDARDISED FOR SITE NUMBERS .
The abundance of tadpoles showed some correlation with the presence of predatory fish such as Gambusia
holbrooki, a known tadpole predator (Baber 2003, Lintermans 2007). G. holbrooki were found at 3 sites
(BeCoPo, SMI and SMK). Only 2 tadpoles were ever found at SMI, and none were ever found at either BeCoPo
or SMK.
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Generally, the presence of fish had a negative correlation with tadpole abundance. Sites were grouped in two
categories: sites with no fish ever seen or captured (n=6), and sites with fish either captured or observed
during a visit (n=10). Once standardised for site numbers, sites with no fish accounted for 89% of tadpoles
caught (Figure 7).

Fish
present
11%

Fish
absent
89%

F IGURE 7. PERCENTAGE OF TADPOLES CAUGHT AT SITES WITH AND WITHOUT FISH PRESENT , STANDARDISED FOR SITE
NUMBERS .

All sites deeper than 75cm contained fish, and it would be tempting to conclude that if artificial floods were to
benefit frogs, they should be managed to fill pools to less than 75cm in depth. However, increasing tadpole
abundance is not enough to ensure recruitment. This is exemplified by site BeBeDs, a relatively shallow site
with less than 25cm median depth. On the third visit on 18 January, the site was found to have dried very
recently and contained in excess of 50 dead tadpoles in its centre. (This is around 47 days after the 2
December rain event, and about 30 days after floodwaters reached the site.)
Significantly, the site with most tadpoles caught (BrRiPo) did not receive any flood water but filled with
rainwater. Due to extremely high population density, 317 individuals were caught one a single occasion on 11
January. However, on the next visit (25 January), the site was dry. Based on remote camera images and
evapotranspiration rates, it is estimated to have dried around 18 January, or 7 days after the large catch on 11
January. Unlike site BeBeDs, no dead tadpoles were found. Given the developmental stages of tadpoles on the
11 January (ranging from 25 to 43 for L. fletcheri/tasmaniensis, 43 for L. dumerilii, 25 to 40 for L. peronii, and
29 to 40 for N. sudelli), it is likely that only the most advanced tadpoles had time to complete metamorphosis
and therefore been able to survive the drying of the site. Although tadpoles in a drying environment have been
shown to metamorphose more quickly (Crump 1989, Loman 1999), this is offset by the fact that tadpoles at
higher densities take longer to complete metamorphosis and have a lower probability of doing so successfully
(Dash and Hota 1980).
Drying issues aside, shallow, shrinking ponds may also be targeted by birds such as herons due to their high
density of tadpoles. This was ascertained in this case thanks to the opportunistic placement of a remote
camera at the site, which recorded the presence of a white-faced heron (Egretta novaehollandiae) at the site.
It is not possible to know how many tadpoles were caught. However, the fact that this heron actively stalked at
the site for a total of 10.5hrs over four days (12-15 January) would indicate some level of reward was found.
Kookaburras were also recorded for short periods, although it is unclear whether they were targeting tadpoles.
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4.3 Development during a summer flood
There was a weak trend in minimal development stage between the first and last rounds of sampling, and all
tadpoles caught during the last round of sampling in February were at stage 35 or greater. No trend is
apparent in maximum stage development (Table 2).
It is interesting to note that as early as 29 December, one L. dumerilii and one of N. sudelli tadpoles were close
to metamorphosis (stage 41 and 40, respectively) at BrRiPo, a shallow pond filled by rainwater. Despite very
good growing conditions, this advanced stage of development is unlikely to have happened in only 28 days
since the start of the rain event, as indicative larval life span is 5-6 months for both species (Anstis 2002,
Australian Museum 2017) This would indicate that some water might have been present at the site prior to the
December rain event. It is possible that the 53mm of rain that fell in the second half of November were
enough for breeding to occur and eggs to survive and/or hatch, with the December rain event providing
enough water depth for tadpoles to develop further.
Overall, tadpoles seemed to have developed much more rapidly than the timeframes generally listed. For
example, tadpoles of L. fle/tas, L. peronii, and N. sudelli were found to be at or above stage 40 less than five
weeks after the arrival of water at site BeBuUs, in contrast to literature citing larval life spans of 3.5 months, 3
months and 5-6 months, respectively (Anstis 2002, Australian Museum 2017). This can be explained, in part, by
the unseasonably late timing of the flood, leading to high temperatures over the sampling period, a factor
known to accelerate tadpole development (Loman 2002, Maciel and Junca 2009, Reading 2003).
The timing of the flood is also thought to have an effect on the relative abundance of L. peronii. In January
2016, the vast majority of tadpoles caught were of L. peronii, with 41 out of a total of 42 (GHD 2016). In
contrast, no such tadpoles were found during sampling between 31 October – 3 November 2016 (GHD 2017).
This is generally consistent with L. peronii breeding later in the year than other species commonly found in KP,
with breeding starting no sooner than September or October (Frogs of Australia 2018, Hunter and Waudby
2017).

T ABLE 2. M INIMUM AND MAXIMUM STAGES OF DEVELOPMENT BY MONITORING ROUND .
Dates

Min. stage (type)

Max. stage (type)

21-29 December

24* (L. peronii)

41 (L. dumerilii)

5-11 January

24 (C. par/sig, L. fle/tas, L. peronii)

43 (L. fle/tas)

18-25 January

27 (L. fle/tas, L. peronii)

42 (L. peronii)

1-9 February

35 (L. peronii)

42 (L. peronii)

* egg mass also found, species unknown
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4.4 Comparison with Songmeter results
4.4.1 Relative abundance and breeding effort
Comparing the relative abundance of tadpoles with breeding effort as recorded by Songmeters (see FCNSW
2018) revealed some interesting results. Results were broadly consistent for L. fletcheri/tasmaniensis, L.
dumerilii and L. peronii. N. sudelli and L. raniformis numbers were too low to draw any significant conclusions.
In contrast, C. parinsignifera/signifera showed marked differences. Although Crinia sp. tadpoles accounted for
only 1.6% of total, C. parinsignifera/signifera accounted for 20.9% of breeding effort (i.e. calling activity)
(Figure 8). This discrepancy could be due to Crinia sp. tadpoles having a comparatively short metamorphosis
time (Anstis 2002), leading to less individuals being captured in January-February as they had already moved to
a more terrestrial environment.

Calling activity

Tadpoles

C. par/sig

L. dum

70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%
L. tas/fle

L. per

N. sud

L. ran

F IGURE 8. C OMPARISON OF CALLING ACTIVITY AND TADPOLES CAUGHT .

4.4.2 Habitat preferences
Habitats where tadpoles were caught varied markedly with habitat preferences indicated by Songmeters.
Indeed, lagoons accounted for only 1% of tadpoles caught, whereas they accounted for 25% of breeding effort
at Songmeter sites as measured by calling activity. It is unlikely that frogs would direct so much effort in calling
around waterbodies if they were not fit for tadpoles. Rather, this discrepancy is likely to be due, in part, to the
bias inherent in dip netting, which makes it easier to catch tadpoles in small, shallow ponds rather than large,
deep waterbodies (see section 4.2).
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5 Conclusions
Tadpole sampling provides a unique window into recruitment dynamics of the different frog species in
Koondrook-Perricoota. Species caught were broadly consistent with species found in Koondrook-Perricoota in
previous years. Of note, numbers of Crinia sp. tadpoles were low, which could be due to sampling being
undertaken in summer. However, this doesn’t explain the discrepancy with breeding effort.
In regards to habitat preferences, and contrary to Songmeter sampling, tadpoles were most often found in
shallow ponds and channels, rather than deep lagoons. Although there is inherent bias towards catching
tadpoles in shallow environments, this preference is likely due, in part, to the lack of larger aquatic predators
(e.g. fish such as G. holbrooki) in habitat that resulted solely from rainfall and surface runoff. However, shallow
habitats also have drawbacks: they not only make it easier for some predators (e.g. herons) to successfully
target tadpoles, they are also more likely to dry out before metamorphosis can occur. This is despite observed
larval life spans being generally shorter than commonly stated, which is likely due to the warm temperatures
encountered in summer.
This has implication for the management of artificial floods. If floods are to be managed to maximise frog
recruitment, the competing demands of reducing fish presence (shallow depth) yet ensuring sites stay wet for
long enough to enable metamorphosis of tadpoles (moderate depth) requires floods of small magnitude and
long duration. Thankfully, the extent and topographical diversity of Koondrook-Perricoota is such that most
floods would fill a variety of sites to a range of depths. This would result in a high likelihood of having the right
hydrological requirements for successful frog recruitment at a number of sites throughout the forest.

6 Recommendations
Data gathered over 7 weeks of sampling improved understanding of where tadpoles could be captured, as well
as timeframes required for successful recruitment. Avenues worthy of further investigation are as follow:
•
•

Monitoring of tadpoles should continue, with some sites sampled at shorter intervals (weekly, if
possible) to better understand dynamics and timeframes.
That consideration is given to adding or moving some of the Songmeters and cameras to sites with
high habitat values (e.g. BrRiPo). This could be coupled with more detailed surveys of habitat
characteristics in order to get a ‘whole of cycle’ view of frog recruitment.

K OONDROOK -PERRICOOTA TADPOLE M ONITORING | PAGE 11

7 References
Anstis, M. (2002). Tadpoles of south-eastern Australia. New Holland.
Australian Museum (2017). FrogID (1.0.5) [Mobile application software]. Retrieved from Apple App Store.
Baber, M. J., & Babbitt, K. J. (2003). The relative impacts of native and introduced predatory fish on a
temporary wetland tadpole assemblage. Oecologia, 136(2), 289-295.
BOM (2018a). Echuca, Victoria. Daily Weather Observations. Retrieved from Bureau of Meteorology:
http://www.bom.gov.au/climate/dwo/201802/html/IDCJDW3023.201802.shtml
BOM (2018b). Evapotranspiration Calculations – Deniliquin Airport. Retrieved from Bureau of Meteorology:
http://www.bom.gov.au/watl/eto/tables/nsw/deniliquin_airport/deniliquin_airport.shtml
Crump, M. L. (1989). Effect of habitat drying on developmental time and size at metamorphosis in Hyla
pseudopuma. Copeia, 1989(3), 794-797.
Dash, M. C., & Hota, A. K. (1980). Density effects on the survival, growth rate, and metamorphosis of Rana
tigrina tadpoles. Ecology, 61(5), 1025-1028.
FCNSW (2018). Koondrook-Perricoota Forest Monitoring – Frog Monitoring 2018. Unpublished report by
Forestry Corporation of New South wales.
Frogs of Australia (2018). Litoria peroni. Retrieved from Frogs of Australia:
https://frogs.org.au/frogs/species/Litoria/peroni/
GHD (2015). Koondrook-Perricoota Monitoring Project – Frog Monitoring 2014. Unpublished report for
Forestry Corporation of New South Wales.
GHD (2016). Koondrook-Perricoota Monitoring Project – Frog Monitoring 2015. Unpublished report for
Forestry Corporation of New South Wales.
GHD (2017). Koondrook-Perricoota Monitoring Project – Frog Monitoring 2016. Unpublished report for
Forestry Corporation of New South Wales.
Gosner, K. L. (1960). A simplified table for staging anuran embryos and larvae with notes on identification.
Herpetologica, 16(3), 183-190.
Hunter, D. & Waudby, H. (2017). Frogs of south-west NSW. Sydney: Office of Environment and Heritage.
Lintermans, M. (2007). Fishes of the Murray-Darling Basin: an introductory guide. Canberra: Murray-Darling
Basin Authority.
Loman, J. (1999). Early metamorphosis in common frog Rana temporaria tadpoles at risk of drying: an
experimental demonstration. Amphibia-Reptilia, 20(4), 421-430.
Loman, J. (2002). Temperature, genetic and hydroperiod effects on metamorphosis of brown frogs Rana
arvalis and R. temporaria in the field. Journal of Zoology, 258(1), 115-129.
Maciel, T. A., & Juncá, F. A. (2009). Effects of temperature and volume of water on the growth and
development of tadpoles of Pleurodema diplolister and Rhinella granulosa (Amphibia: Anura). Zoologia
(Curitiba), 26(3), 413-418.
MDBA (2018). Torrumbarry Weir downstream. Retrieved from Murray-Darling Basin Authority:
https://riverdata.mdba.gov.au/torrumbarry-weir-downstream
Reading, C. J. (2003). The effects of variation in climatic temperature (1980–2001) on breeding activity and
tadpole stage duration in the common toad, Bufo bufo. Science of the total environment, 310(1-3), 231-236.

K OONDROOK -PERRICOOTA TADPOLE M ONITORING | PAGE 12

Appendix A – Site coordinates
Site name
BeBeDs
BeBeUs
BeBuDs
BeBuUs
BeCoPo
BrRiLa
BrRiPo
HoSaPo
MaBuDs
MaBuPo
MaBuUs
SMD
SMG
SMH
SMI
SMK
Datum: GDA94

Zone
55H
55H
55H
55H
55H
55H
55H
55H
55H
55H
55H
55H
55H
55H
55H
55H

Easting
264662
264731
263161
263154
265389
270018
269297
260460
268373
267626
268478
256986
268556
265385
263411
261015
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Northing
6039579
6039524
6038896
6038813
6040153
6020940
6021290
6039110
6027943
6028263
6027833
6044516
6023131
6029411
6032368
6038163

Appendix B – Site photographs
Photographs are displayed with the first available picture on the left, and last available picture on the right.

BEBE D S ON 5 JANUARY 2018 ( LEFT) AND 18 JANUARY 2018 (RIGHT ).

BEBE US ON 5 JANUARY 2018 ( LEFT) AND 1 FEBRUARY 2018 (RIGHT ).

BEBU D S ON 22 DECEMBER 2017 (LEFT ) AND 1 FEBRUARY 2018 (RIGHT).
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BEBU US ON 5 JANUARY 2018 ( LEFT) AND 1 FEBRUARY (RIGHT).

BE CO P O ON 22 DECEMBER 2017 (LEFT ) AND 1 FEBRUARY 2018 (RIGHT).

BR RI LA ON 29 DECEMBER 2017 ( LEFT ) AND 9 FEBRUARY 2018 (RIGHT ).
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BR RI PO ON 29 DECEMBER 2017 (LEFT ) AND 25 JANUARY 2018 (RIGHT ).

H O SA P O ON 29 DECEMBER 2017 (LEFT ) AND 5 JANUARY 2018 (RIGHT ).

MABU D S ON 29 DECEMBER 2017 (LEFT) AND 10 JANUARY 2018 (RIGHT ).
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MABU P O ON 29 DECEMBER 2017 (LEFT) AND 5 JANUARY 2018 (RIGHT ).

MABU US ON 22 DECEMBER 2017 (LEFT) AND 1 FEBRUARY 2018 (RIGHT ).

SMD ON 22 D ECEMBER 2017 (LEFT) AND 18 JANUARY 2018 (RIGHT ).
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SMG ON 29 DECEMBER 2017 ( LEFT) AND 9 FEBRUARY 2018 (RIGHT ).

SMH ON 29 DECEMBER 2017 (LEFT) AND 9 FEBRUARY 2018 (RIGHT ).

SMI ON 29 DECEMBER 2017 ( LEFT) AND 9 FEBRUARY 2018 (RIGHT ).
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SMK ON 22 DECEMBER 2017 (LEFT) AND 1 FEBRUARY 2018 (RIGHT ).
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