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Executive Summary

Mal’s Ecological & Environmental Services PTY. LTD. was commissioned by VicRoads (South Eastern projects) to conduct Growling Grass Frog (GGF) monitoring surveys along and adjacent to the Koo Wee Rup Bypass, Koo Wee Rup. The study site is approximately 4 kilometers long and Growling Grass Frog habitat within and adjacent includes dams, pasture, roadside drains and the Bunyip River Drain Complex. Ecological Vegetation Classes (EVC’s) were identified around the dams and along the drains.  Previous Growling Grass Frog surveys found that Growling Grass Frogs were present along and adjacent to the Koo Wee Rup Bypass footprint. 
Aims and Objectives 

This study involved targeted surveys for Growling Grass Frogs within and adjacent to the

Koo Wee Rup Bypass at 19 sites of which two of those sites are reference sites. The study area for this project comprises of nine dam sites along Rossiter Road, two dams and drains along Railway Road, Manks Road drain, Bunyip River drain and two reference dams on Ballarto Road to the north of the study site. Koo Wee Rup Bypass is located to the west of the Koo Wee Rup township and extends south from Manks Road, crosses Railway Road, and the Bunyip River Drain Complex and then extends south to south-east across Rossiter road to the South Gippsland Highway.
The study area falls within the Gippsland Plain Bioregion, the Westernport Catchment and the Shire of Cardinia. It forms part of the original Koo Wee Rump Swamp prior to drainage and clearance of extensive areas of the Swamp vegetation in the early 19th Century. The majority of the study area and surrounding landscape comprises pastoral land, with smaller areas under crop cultivation. Relatively, small, narrow and linear patches of remnant vegetation remain along Railway Road, and on the levees of the Bunyip River Drain Complex. 
Results and Discussion

Previous surveys within and adjacent to the study site were conducted by Ecology Australia (2006, 2008 and 2012) which identified the Growling Grass Frogs at four sites of which two sites are the reference dam sites.  The Growling Grass Frog is listed as a Vulnerable species under the Commonwealth’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC) and as endangered in the state of Victoria. It is also listed as threatened species under the Victorian Flora and Fauna Guarantee Act 1988 (FFG).
During this survey Growling Grass Frogs were recorded at six of the 19 sites of which two sites were at the reference dams on Ballarto Road. The dry and hot nature of the weather at the time of the two spotlight survey nights probably inhibited the detection of Growling Grass Frogs especially along some of the drains as they were dry of water.  
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1.0
Introduction
Mal’s Ecological & Environmental Services Pty Ltd (MEES) was commissioned by VicRoads, South Eastern Projects, to undertake construction monitoring of the Growling Grass Frog (Litoria raniformis) (GGF) at the Koo Wee Rup Bypass. The Growling Grass Frog monitoring survey constitutes the second stage of an ongoing monitoring program. The Growling Grass Frog monitoring surveys target the roadside drains, Bunyip River Drain Complex, Railway Road and pastoral land along Rossiter Road within and surrounding the Koo Wee Rup Bypass footprint. This monitoring survey was conducted between January and February 2014. 

The Growling Grass Frog is a nationally and state threatened species. It is listed as a Vulnerable species under the Commonwealth’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC) and endangered in the state of Victoria. It is also listed as a threatened species under the Victorian Flora and Fauna Guarantee Act 1988 (FFG).

This report provides information on:

· Growling Grass Frog presence within the study site,
· Growling Grass Frog habitats,
· results from Growling Grass Frog monitoring surveys, and
· discussions on Growling Grass Frog population densities, comparisons of this survey with Ecology Australia’s 2012 survey, bio-diversity issues and monitoring.
1.1

Project background

The scope of works proposed by MEES and VicRoads staff along the Koo Wee Rup bypass included the following: 

· a review of Growling Grass Frog databases at the site, 

· Conducting Growling Grass Frog habitat assessments at 19 sites,
· Conducting Growling Grass Frog surveys at 19 sites within and adjacent to the bypass alignment,
· Conducting Growling Grass Frog spotlight walks and call playbacks at 19 sites,
· to obtain data on Growling Grass Frogs and their population densities at 19 sites,

· to compare this survey with previous surveys, and
· write a comprehensive report on the project.

This report aims to:
· Maintain the study site’s known Growling Grass Frog values,

· assess all Growling Grass Frog fieldwork data and information at the study site,
· discussions on the absence of Growling Grass Frogs at some sites during monitoring period,

· compare Growling Grass Frogs and population densities from this survey and previous surveys,
· to ensure that construction of the bypass does not significantly impact on Growling Grass Frogs or their habitat, and
· determine the success of habitat rehabilitation as a remediation measure.
1.2
 Previous work undertaken for VicRoads

Ecology Australia has previously undertaken surveys for the Growling Grass Frog along the

alignment of the Healseville - Koo Wee Rup Upgrade between the Pakenham Bypass and South Gippsland Highway in 2006, 2008 and 2012 (Ecology Australia 2006, 2008 and 2012).The previous studies recorded Growling Grass Frogs from a number of sites adjacent to the Healseville - Koo Wee Rup Road. See below.
· Ecology Australia (2006) Healseville- Koo Wee Rup Road Upgrade- Growling Grass Frog

Surveys. Unpublished report prepared for VicRoads by C Renowden and D Quin

(Ecology Australia Pty Ltd: Fairfield).

· Ecology Australia (2008) Healseville – Koo Wee Rup Road Upgrade: Growling Grass Frog

and Swamp Skink survey. Unpublished report prepared for VicRoads by D Quin and

Christina Renowden (Ecology Australia Pty Ltd, Fairfield)

· Ecology Australia (2012) Koo Wee Rup Bypass: Growling Grass Frog and Swamp Skink survey. Unpublished report prepared for VicRoads by Jonathon Ricciardello and Darren Quin (Ecology Australia Pty Ltd, Fairfield)

2.0
Study site

The study site is located within the Koo Wee Rup parish, within Cardinia Shire, Victoria and falls within the Gippsland Plains Bioregion (DNRE 1997). The Koo Wee Rup Bypass footprint is located to the west of Healseville – Koo Wee Rup Road and extends south-west from Manks Road. It then crosses Railway Road, extends south to south-east across the Bunyip River Drain Complex to and along Rossiter Road to the South Gippsland Highway (refer to map 2).
The bypass alignment is also within the former Koo Wee Rup Swamp.  Prior to European settlement the study site fell within the Aboriginal territory of the Boonwurrong people.  The study site is approximately 4 kilometers long and comprises cleared pastoral land, small patches of remnant indigenous vegetation with some weed species, roadside drains, dams, drainage lines and the Bunyip River drain complex (Melways reference number Page 18, Key Map Q17). The area has a maritime climate with wet moist winters and dry warm summers.
The soils are sedimentary, formed during the Pleistocene era, comprising stream alluvium,
Flood plain and low level terrace deposits. They are comprised of Quaternary alluvium

consisting primarily of stream alluvium, sand, silt, clay and gravel (Geological Survey Map

Warragul Series, Mines Department, Melbourne 1971).
The study site is divided up into 19 study sites and below describes each of the 19 Growling Grass Frog monitoring sites through-out the bypass alignment (refer to maps 2 & 3 which show the locations of each study site).

Map 1: Location of the Koo Wee Rup Bypass project area.
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2.1.
Descriptions of the 19 Growling Grass Frog monitoring sites 


within and adjacent to the bypass alignment.
The Growling Grass Frog records provided below are summarized in table 1 and a map of the site locations is provided on map 2.
Site 1- Rossiter Road- dam 1.    

GPS Co-ordinates: S38 12.180 E145 28.835
Location: Rossiter Road.
EVC’s. Grass Woodland and Aquatic Herbland.

Habitat Description: Largish dam app. 1000m2 and surrounded by trees and shrubs. Surrounded by grazing land.

Habitat Quality: Medium.

Active Search Result: No GGFs.
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Site 2- Rossiter Road- dam 2. 
GPS Co-ordinates: S38 12.213 E145 28.661

Location: Rossiter Road.
EVC: Aquatic Herbland.

Habitat Description:  Largish dam app. 1500m2 and surrounded by pasture land.

Habitat Quality: Medium.

Active Search Result: No GFFs.

[image: image3.emf][image: image4.emf]
Site 3-Rossiter Road- dam 3.

GPS Co-ordinates: S38 12.125 E145 28.461


Location: Rossiter Road.
EVC: Aquatic Herbland.

Habitat Description: Medium-sized dam app. 600m2 with sufficient GGF habitat around the edges. Surrounded by grazing land.

Habitat Quality: Medium.

Active Search Result: No GFFs.
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Site 4- Rossiter Road- dam 4.

GPS Co-ordinates: S38 12.178 E145 28.394

Location: Rossiter Road.
EVC: Aquatic Herbland.

Habitat Description: Smallish-sized dam app. 400m2 with some GGF habitat around the edges. Surrounded by grazing land.

Habitat Quality: Poor to medium.

Active Search Result: No GGFs.
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Site 5- Rossiter Road- dam 5.

GPS Co-ordinates: S38 12.327 E145 28.226
Location: Rossiter Road.
EVC: Aquatic Herbland and Swampy Woodland

Habitat Description: Smallish dam app. 200m2 with very little GGF habitat and polluted by stock. Surrounded by grazing land. One Swamp Gum present.

Habitat Quality: Poor.

Active Search Result: Adult GGFs and tadpoles present.
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.
Site 6- Rossiter Road- dam 6.
GPS Co-ordinates: S38 12.587 E145 28.131
Location: Rossiter Road.
EVC: Small occurrences of Aquatic Herbland.

Habitat Description: Medium-sized dam app. 800m2, contaminated by stock and surrounded by grazing land.

Habitat Quality: Poor.

Active Search Result: No GGFs
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Site 7-Rossiter Road- dam 7.

GPS Co-ordinates: S38 12.534 E145 28.260
Location: Rossiter Road.
EVC: Brackish Wetland.

Habitat Description: Small dam app. 200m2 and covered in Common Reed which provides good GGF habitat. Surrounded by grazing land and a shed.

Habitat Quality: Medium to High.

Active Search Result: No GGF’s.
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Site 8- Rossiter Road- dam 8.
GPS Co-ordinates: S38 12.492 E145 28.402

Location: Rossiter Road.
EVC: Small occurrences of Aquatic Herbland.

Habitat Description: Small dam app. 200m2 with GGF habitat around the edges. Appears to be contaminated by stock and is surrounded by grazing land and a house.

Habitat Quality: Poor.

Active Search Result: No GGFs
[image: image10.jpg]



Site 9-Rossiter Road- dam 9.

GPS Co-ordinates: S38 12.597 E145 28.789
Location: Rossiter Road.
EVC: Tall Marsh and Aquatic Herbland.

Habitat Description: Largish dam app. 2400m2 with island in the middle which is covered in reeds, GGF habitat on some edges of the dam. Surrounded by grazing land.

Habitat Quality: Medium to high.

Active Search Result: GGFs present.
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Site 10- Railway Road- dam 1
GPS Co-ordinates: S38 11.824 E145 28.192
Location: Railway Road.
EVC: Aquatic Herbland.

Habitat Description: Narrow and long dam app. 1500m2 with reasonable GGF habitat. Surrounded by grazing land.

Habitat Quality: Medium to high.

Active Search Result: GGFs present
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Site 11-Railway Road- dam 2.
GPS Co-ordinates: S38 12.000 E145 28.224

Location: Railway Road.
EVC: Small occurrences of Aquatic Herbland.

Habitat Description: Medium-sized dam app. 500m2 with little GGF habitat. Has recently been dug out and reshaped.

 Habitat Quality: Currently poor.

Active Search Result: No GGFs
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Site 12-Railway Road pasture drain 1
GPS Co-ordinates: S38 12.068 E145 28.233
Location: Railway Road.
EVC: Freshwater Swamp Scrub and Aquatic Herbland.

Habitat Description: Long-thin drain app. 100m2 which runs adjacent to the Bunyip River drain. Constructed to drain the adjacent land which is now part of the bypass footprint. 

Habitat Quality: Medium.

Active Search Result: No GGFs.
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Site 13-Railway Road pasture dam 2
GPS Co-ordinates:  S38 11.790 E145 28.227

Location: Railway Road.
EVC: Freshwater Swamp Scrub and Brackish Wetland.
Habitat Description: Long drain app. 200m2 with good GGF habitat. 

Habitat Quality: Medium to high.

Active Search Result: No GGFs.
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Site 14-Railway Road drain south side.

GPS Co-ordinates: S38 11.790 E145 28.227

Location: Railway Road.
EVC: Freshwater Swamp Scrub and Brackish Wetland.

Habitat Description: Thin patch of habitat and drain along Railway Road app. 200m2 with good GGF habitat. 

Habitat Quality: Medium to high.

Active Search Result: No GGFs.
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Site 15- Railway Road drain north side.

GPS Co-ordinates:  S38 11.831 E145 28.527


Location: Railway Road.
EVC: Brackish Wetland.

Habitat Description: Long-thin patch of habitat along drain app 200m2 with good GGF habitat. Dry when assessing. 

Habitat Quality: Medium to high.

Active Search Result: No GGFs.
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Site 16-Bunyip River Drain.

GPS Co-ordinates:  S38 11.867 E145 28.752

Location: Railway Road.
EVC: Freshwater Swamp Scrub and Brackish Wetland.

Habitat Description: Part of the Bunyip River Drain Complex app. 400m2 with good GGF habitat.

Habitat Quality: Medium to high.

Active Search Result: No GGFs.
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Site 17-  Manks Road drain

GPS Co-ordinates:  S38 10.979 E145 28.740

Location: Corner of Manks Road and Koo Wee Rup Road.
EVC: Brackish Wetland.

Habitat Description: Long drain alongside road app. 200m2 with good GGF habitat.

Habitat Quality: Medium to high.

Active Search Result: Adult GGFs & tadpoles present.
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Site 18- Reference dam 1

GPS Co-ordinates: S38 09.351 E145 29.412
Location: Ballarto Road.
EVC: Aquatic Herbland.

Habitat Description: Largish dam app. 1800m2 with GGF habitat around edges of water. 

Habitat Quality: Medium to high.

Active Search Result: Adult GGFs and tadpoles present.
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Site 19-  Reference dam 2

Location: Ballarto Road.
GPS Co-ordinates: S38 09.190 E145 28.868
EVC: Tall Marsh and Aquatic Herbland.

Habitat Description: Largish dam app 3000m2 with good GGF habitat around water’s edge. 

Habitat Quality: High.

Active Search Result: Adult GGFs and tadpoles present.
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Map 2: Locations of Growling Grass Frog monitoring sites 1 to 17, within and adjacent to the Koo Wee Rup Bypass footprint
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Map 3: Locations of site 18- reference dam 1 and site 19- reference dam 2
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3.0
 Methods

3.1 Growling Grass Frog monitoring surveys

Monitoring surveys were conducted at 19 sites to determine the existence of Growling Grass Frogs at each site and to compare the results from this project with previous surveys. The 19 Growling Grass Frog sites are situated within Koo Wee Rup bypass footprint and at sites adjacent.
3.1.1 Rossiter Road dams (sites 1 to 9)
The same nine dams chosen by Ecology Australia (2012) survey were again assessed during this survey. One dam is located within the bypass footprint while the remaining eight dams are located on private property (see map 2). Property owners granted permission for access to the eight dams to be assessed and surveyed. Habitat and water quality was assessed at all nine sites and all species of fauna vertebrates which were found to be present either in or around the dams was recorded.
Spotlighting and call-back surveys

Spotlighting surveys at the 9 Rossiter Road dams were conducted on the 30th January and

12th of February 2014. Growling Grass Frog surveys focused on the edge of the water, where vegetation meets the water. Growling Grass Frog call back calls were played for twenty seconds with 20 seconds silence following to listen for frogs calling back. Emergent or floating vegetation within the water body was also scanned with a spotlight while using binoculars to locate frogs.
3.1.2 Pasture transect survey (sites 12, 13, 16 & 17)
The four 200m transect pastures used in Ecology Australia (2012) survey were not used during this survey as they are located within the bypass footprint. Construction works at the time of field work had caused too much disturbance to the four transect sites which means that it was an obligation to choose alternative sites. The transects were changed to 200m transects along Manks road drain, Bunyip River drain, Railway road drain & a pasture drain on the edge of paddocks and the Bunyip River drain complex (see map 2). Habitat and water quality was assessed along the drain transect sites and all species of fauna vertebrates which were found to be present either in or along the drains was recorded.
Spotlighting and call-back surveys

Transects were surveyed by two zoologists walking along either side of the drains and scanning with a spotlight for the presence of frog species. Growling Grass Frog call back calls were played for twenty seconds with 20 seconds silence following to listen for frogs calling back. Drain transect surveys were undertaken over two nights during this project, and conducted on the 30th January and 12th of February 2014.
3.1.3 Railway Road drains and dams survey (sites10, 11, 14 & 15)
Two dams chosen by Ecology Australia (2012) survey were again assessed during this survey. One dam is located within the bypass footprint while the other is located on private land adjacent to the bypass site office (see map 2). The property owner granted permission for habitat assessments and surveys to be conducted on the private property dam. The same two drains chosen by Ecology Australia (2012) survey were again assessed during this survey and are located along Railway Road either side of the bypass footprint (see map 2). Habitat and water quality was assessed at both dam sites and at the two drain sites. Species of vertebrate fauna which were found to be present either in or around the dams and drains was recorded.

Spotlighting and call-back surveys
On the 30th January and12th of February 2014 spotlighting surveys were conducted at sites 10 & 11 (dam sites) and sites 14 & 15 (drain sites). Growling Grass Frog surveys focused on the edge of the water, where vegetation meets the water. Growling Grass Frog call back calls were played for twenty seconds with 20 seconds silence following to listen for frogs calling back. Emergent or floating vegetation within the water body was also scanned with a spotlight while using binoculars to locate frogs. 
3.1.4
Reference dams (sites 18 & 19)
Dams 1 & 2, sites 18 & 19 selected by Ecology Australia (2012) survey were used as reference sites as they are known to contain populations of Growling Grass Frogs, They are situated on private property along Ballarto Road near and either side of the Healseville - Koo Wee Rup Road & Ballarto Road intersection (refer to map 3). Both property owners granted permission for access to the two dams to be assessed and surveyed. Both reference sites can help give an indication of population trends across the landscape and both dams were surveyed concurrently with the other sites. Habitat and water quality was assessed at both dam sites. Species of fauna vertebrates which were found to be present either in or around the dams was recorded.
Spotlighting and call-back surveys

Spotlighting surveys at the two dam sites were conducted on the 30th January and

12th of February 2014. Growling Grass Frog surveys focused on the edge of the water, where vegetation meets the water. Growling Grass Frog call back calls were played for twenty seconds with 20 seconds silence following to listen for frogs calling back. Emergent or floating vegetation within the water body was also scanned with a spotlight while using binoculars to locate frogs. 
3.2 
Limitations

No limitations were experienced during the survey period.

4.0
Results
4.1 Growling Grass Frog survey
4.1.1 Frog and other fauna species recorded during this survey
Seven frog species were recorded during this survey: Growling Grass Frog (Litoria raniformis), Common Froglet (Crinia signifera), Southern Bullfrog (Limnodynastes dumerilii), Striped Marsh Frog (Limnodynastes perronii), Spotted Marsh Frog (Limnodynastes tasmaniensis), Southern Brown Tree Frog (Litoria ewingii) and Verreaux’s Tree Frog (Litoria verreauxii) (refer to 
table 1 for frog species results). 
Other fauna present at the sites during this survey included: Australasian Grebe (Tachybaptus novaehollandiae), Pacific Black Duck (Anas superciliosa), Eurasian Coot (Fulica atra), White-faced Heron (Egretta novaehollandiae), Latham’s Snipe (Gallinago hardwickii), Willie Wagtail (Rhipidura leucophrys), Welcome Swallow (Hirundo neoxena) and Clamorous Reed-Warbler (Acrocephalus stentoreus).
4.1.2 Rossiter Road Dams Growling Grass Frog surveys and monitoring

At two of the dam sites (sites 5 & 9), 16 Growling Grass Frogs were detected on the night of the 30-01-14 and six on the night of the 12-02-14. Both sites are outside the bypass footprint but close to the boundary. Other frog species identified in this survey include: Stripped Marsh Frog, Spotted Marsh Frog and Southern Brown Tree Frog. Three Latham’s Snipe were recorded on the edge of the water at site 4, which is within the bypass footprint.
Survey activity through-out the rest of the Rossiter Road sites detected little frog activity with no frogs recorded at some of the dam sites. Water levels were reasonably high during both survey nights considering the hot and intense dry periods experienced between both survey nights.
4.1.3 

Site 17, corner of Manks Road and Healseville-Koo Wee Rup Road
On the night of the 30-01-14 two Growling Grass Frogs were recorded on the corner of Healseville-Koo Wee Rup Road and Manks Road while none were observed on the night of the 12-02-14. They were calling in vegetation on the edge and half submerged in the water. Other frog species detected included: Common Froglet, Southern Bullfrog, Southern Brown Tree Frog and Verreaux’s Tree Frog. 
Spotlight surveys through-out the rest of the drain transects detected no Growling Grass Frog activity as some of these sites were dry. Habitat conditions changed dramatically between the two survey nights as prolong periods of intense hot and dry weather were experienced in the two weeks between the surveys.
4.1.4
 Railway Road dams and drains, site 10
 On the night of the 30-01-14 three Growling Grass Frogs were recorded during the spotlight surveys at site 10 which is just outside the bypass footprint and adjacent to the bypass site office. Two were detected on the night of the 12-02-14. Two Latham’s Snipe were also observed on the edge of this dam. Other frog species detected at these sites included:

Common Froglet, Spotted Marsh Frog, Stripped Marsh Frog, Southern Brown Tree Frog and Verreaux’s tree Frog. 

The dam sites retained water during both spotlight nights however the drain sites were dry during both spotlight nights.

4.1.5 Reference dams, sites 18 & 19
On the night of the 30-01-14 thirteen Growling Grass Frogs were recorded at reference dam one while five Growling Grass Frogs were recorded at reference dam two. On the night of the 12-02-14 eight Growling Grass Frogs were recorded at reference dam one while six Growling Grass Frogs were recorded at reference dam two. Other frog species recorded at both sites included: Spotted Marsh Frog, Stripped Marsh Frog and Verreaux’s Tree Frog.
Dam water levels were around the same for both spotlight nights allowing adequate Growling Grass Frog monitoring to occur at the time.
Table 1: Results of spotlight walks & call playback at each Growling Grass Frog monitoring site.
	Site Number
	Date
	No. of GGFs detected
	Other fauna observed and numbers detected

	Site 4
	12-02-14
	Nil
	Southern Brown Tree Frog (2) & Spotted Marsh Frog (3).

	Site 5
	30-01-14
	6
	Stripped Marsh Frog (5+) & Spotted Marsh Frog (8).

	
	12-02-14
	2
	Stripped Marsh Frog (1) & Spotted Marsh Frog (3).

	Site 9
	30-01-14
	10
	Stripped Marsh Frog (10+) & Spotted Marsh Frog (20+).

	
	12-02-14
	4
	Stripped Marsh Frog (2) & Spotted Marsh Frog (3).

	Site 10
	30-01-14
	3
	Stripped Marsh Frog (5+) & Spotted Marsh Frog (10+).

	
	12-02-14
	2
	Southern Brown Tree Frog (5+), Spotted Marsh Frog (10+).

	Site 15
	12-02-14
	Nil
	Common Froglet (5+), Southern Brown Tree Frog (5+).

	Site 16
	30-01-14
	Nil
	Common Froglet (5+), Southern Brown Tree Frog (2) & Verreaux’s Tree Frog (3).

	
	12-02-14
	Nil
	Southern Brown Tree Frog (5+).

	Site 17
	30-01-14
	2
	Southern Bullfrog (2), Southern Brown Tree Frog (5+) & Verreaux’s Tree Frog (2).

	
	12-02-14
	Nil
	Southern Brown Tree Frog (2).

	Site 18

Reference dam 1
	30-01-14
	13
	Stripped Marsh Frog (10+) & Spotted Marsh Frog (20+).

	
	12-02-14
	8
	Verreaux’s Tree Frog (4), Stripped Marsh Frog (10+) & Spotted Marsh Frog (10+).

	Site 19

Reference dam 2
	30-01-14
	5
	Stripped Marsh Frog (5+) & Spotted Marsh Frog (5+).

	
	12-02-14
	6
	Stripped Marsh Frog (5+) & Spotted Marsh Frog (5+).


5.0
Discussion

5.1
Comparing surveys (2012 and 2014)
During the 2012 survey Ecology Australia found Growling Grass Frogs at four sites of which two of the sites are reference sites. During this survey the author found Growling Grass Frogs at six sites of which two sites are reference sites. Malcolm Legg from MEES found Growling Grass Frogs at the same two sites (sites 5 & 10) as the 2012 survey but discovered Growling Grass Frogs at two new sites (sites 9 and 17). During the 2012 survey permission was not granted to Ecology Australia to survey site 9 but was granted to MEES during this survey.  The table below lists the percentage fluctuations of Growling Grass Frog population densities (at the sites detected) between this survey and the 2012 survey.
Table 2: Percentage fluctuations of Growling Grass Frog population densities between the 2012 survey and the 2014 survey.

	Sites
	No. of GGFs identified during the 2012 survey
	No. of GGFs identified during the 2014 survey
	% change in GGF population densities between 2012 & 2014 surveys
	Discussion

	1
	Nil
	Nil
	Nil
	

	2
	Nil
	Nil
	Nil
	

	3
	Nil
	Nil
	Nil
	

	4
	Nil
	Nil
	Nil
	

	5
	3
	8
	37.5 % increase
	Increase possible due to low number of live stock present,

	6
	Nil
	Nil
	Nil
	

	7
	Nil
	Nil
	Nil
	

	8
	Nil
	Nil
	Nil
	

	9
	Nil
	14
	Nil
	

	10
	12
	5
	58.3% decrease
	Decrease possible due to higher access of live stock, resulting it habitat degradation and contamination

	11
	Nil
	Nil
	Nil
	

	12
	Nil
	Nil
	Nil
	

	13
	Nil
	Nil
	Nil
	

	14
	Nil
	Nil
	Nil
	

	15
	Nil
	Nil
	Nil
	

	16
	Nil
	Nil
	Nil
	

	17
	Nil
	2
	Nil
	

	18
	38
	21
	44.7% decrease
	Decrease possibly to intense slashing of habitat around dam’s edge.

	19
	4
	11
	175% increase
	Increase possible due to dam recently being fenced off from live-stock.


The survey results for 2014 (shown above in table 2) indicates there has been significant Growling Grass Frog population density changes when compared to the 2012 survey undertaken by Ecology Australia between November 2011 and January 2012. This may be influenced by typical climatic changes, rainfall events or timing of the survey period. Extreme heat and dry soil was experienced between January and February 2014 for this Growling Grass Frog survey and may have contributed to the fluctuating survey results in comparison to the baseline survey undertaken by Ecology Australia 2012. Comparisons between the 2012 Growling Grass Frog survey and this survey are detailed in graph one below. 
Graph 1: Comparisons of Growling Grass Frog population densities between the 2012 and 2014 surveys.
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5.2
Growling Grass Frog distribution

Results from the Growling Grass Frog surveys indicates that the species appears to be located sparsely across the study site and usually at sites that have not been impacted heavily upon by live stock. Sites that were heavily impacted upon by live stock had no Growling Grass Frogs present which is usually due to high degradation and pollution of habitat by the live stock. It is possible that Growling Grass Frogs travel across the landscape during wet and inundated periods to populate dams that previously had no Growling Grass Frogs detected. The arrival of new populations of Growling Grass Frogs at such sites also depends on the level of live stock contamination at the water body. It is worth noting that during this survey Growling Grass Frogs were absent from dam sites that retained good habitat and had no or little live stock impacts. 
Furthermore, the records of Growling Grass Frog populations to the north of the bypass footprint (at the two reference sites 18 & 19 along Ballarto Road) and at a dam to the south of the bypass footprint (100m east of the Bunyip River mouth which was identified by MESS in 2011) suggests that the Growling Grass Frog occurs in the greater area at sites that retain appropriate habitat with little or no contaminates. This survey highlights the dynamic dispersal nature of Growling Grass Frog populations where frogs have been recorded in dams which have previously not been recorded. 
5.3
Potential impacts

Sites where Growling Grass Frogs were identified during this survey (sites 5, 9 & 10) are outside the bypass footprint but site 17 is within the bypass footprint. Growling Grass Frogs at site 17 could be under threat during bypass construction and at all other sites will remain secure. Should frogs be found during construction then the projects translocation plan & protocol should be followed to secure the frogs. The projects constructed biolinks and fencing along the bypass will allow safer passage for Growling Grass Frogs across the landscape and help prevent road mortalities. 
Road side & pasture drains along with pastures between dams are importance areas for Growling Grass Frog dispersal across the landscape. These areas should be maintained within the bypass footprint to help aid in Growling Grass Frog dispersal. The rapid drying of the landscape observed during this survey highlights the importance of dam habitats to support populations of Growling Grass Frogs, especially as breeding habitat.

Within and adjacent to the bypass footprint the projects feral predator control program is currently being deployed which will help to prevent Growling Grass Frog mortalities from introduced predators, especially when frogs are transversing across open pastures and along pasture drains. During this survey the surveyor found very little evidence of fox activity within the study site. 
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Appendix 1: Habitat assessment proforma

The habitat present at each monitoring site was assessed using a habitat assessment Proforma

developed by Ecology Australia and which includes collection of data pertaining to a standard

set of habitat variables (see Appendix 1). Habitat assessments were conducted during early to mid January 2014. To eliminate observer bias, the assessments were done by the same observers throughout (author). The variables assessed can be assigned to five categories; the following is a description of each.
Physical features

Each monitoring site was classified into one of three water body types. These were a creek site,

dam or wetland. For the dam and wetland sites, the area (m2) was recorded by estimating the

length and width, while all creek sites were c. 50 m in length. For creek sites, the width and

depth of the channel was also recorded.
Hydrology

The hydrology of each monitoring site was assessed using two methods adapted from Pyke and

White (1996) and Robertson et al. (2002). The water flow of creeks was classified as still, low,

moderate or high. The nature of the water present at each site was classified into one of four

categories: 0 (sporadic); 1 (ephemeral); 2 (semi-permanent); and 3 (permanent) (Table 2). 
Table 3:  Healseville – Koo Wee Rup Bypass: definitions of the variable categories used to 

    
describe water permanency of all the sites surveyed for Growling Grass Frog within the 






study area.
	Variable
	Definition

	Water Permanency

0


	Water bodies that fill sporadically (at least every five years) with fluctuations in annual rainfall, water may be short lived after a filling event

	1
	Ephemeral or seasonal water bodies, fill yearly with average rainfall and contain water for months at a time


	2


	Permanent water bodies that display high seasonal fluctuations in water level, can be susceptible to drying out in drought years



	3
	Permanent water bodies that display a relatively stable water level all year, and are not susceptible to drying out in drought years, though water level may be reduced




Vegetation

At each monitoring site, the cover and structure of vegetation was assessed. Vegetation cover is

defined as the precent of the ground surface that would be obscured if a given area was viewed

from directly above. The vegetation at each monitoring site was categorized as emergent,

submergent, floating and fringing (see Table 3) and a visual assessment was used to estimate the percentage cover of each category. Emergent vegetation was assessed on the banks of the water body, including c. two meters into the water body and one meter above the water line.

Submergent and floating vegetation was assessed over the entire water body surface, while

fringing vegetation was assessed within the first five meters of bank away from the waterline.

Dominant vascular plant species were also identified at each survey site.
Table 4: Healseville – Koo Wee Rup Road Bypass: definitions for each vegetation category 


sampled at sites surveyed for Growling Grass Frog within the study area.

	Vegetation Category
	Definition



	Emergent vegetation


	Semi-aquatic plant species in which the foliage grows primarily above the water surface

	Submergent vegetation


	Aquatic plant species in which the foliage grows primarily below the water surface

	Floating Vegetation


	Aquatic plant species in which the foliage floats upon the water surface, including Water Ribbon (Triglochin procera) and the upper foliage layer of submergent species

	Fringing Vegetation


	Terrestrial grasses, tree or shrub species growing within five meters of the water’s edge


Evidence of Grazing

The trampling of bank-side and in-stream vegetation from livestock occurs at many of the

survey sites. Rather than quantifying this, comments were made on the extent of disturbance at

each monitoring site. Other disturbance factors noted were recreational disturbance, pollution

and rubbish.
Presence of Predatory Fish

The presence or absence of both exotic and native fish species were recorded at each monitoring site. Exotic fish e.g. Mosquito Fish (Gambusia holbrooki), have been implicated in the decline of several Australian frog species (Tyler 1997, Komak and Crossland 2000, Pyke and White 2001, Heard et al. 2004).

Appendix 2: Habitat proforma results for dams and drains covered in this survey

	
	
	
	
	Vegetation cover %
	
	Grazing
	Substrate %
	

	Site Name
	Type of

Waterbody
	Size

(approx.)
	Permanence
	Emergent
	Submergent
	Floating
	Fringing
	Dominant

plant species
	
	Bare

rock


	Bare

ground/soil


	Rock

rubble


	Logs/fallen

timber


	Artificial
	Comments



	Site 1

Rossiter

dam 1


	Dam 
	20m by 50m
	2
	Nil
	30%
	30%
	60%
	Juncus sps

*Pasture grasses
	Yes
	Nil
	20%
	Nil
	Nil
	Nil
	Polluted and degraded by stock. 

Following birds were present in or around dam: 

Pacific Black Duck-5

	Site 2

Rossiter

dam 2


	Dam
	30m by 50m
	2
	10%
	Nil
	5%
	90%
	*Pasture Grasses
	Yes
	Nil
	10%
	Nil
	Nil
	Nil
	Polluted and degraded by stock.
Poor GGF habitat quality.

	Site 3

Rossiter

dam 3


	Dam
	15m by 40m
	2
	30%
	20%
	20%
	100%
	*Water Couch

*Pasture grasses
	Yes
	Nil
	Nil
	Nil
	5%
	Nil
	Following birds were present in or around dam: 

White-faced Heron-2

Pacific Black Duck-6

	Site 4

Rossiter

dam 4
	Dam
	10m by 40m
	2
	30%
	20%
	10%
	90%
	Juncus sps

*Water Couch

*Pasture grasses
	Yes
	Nil
	20%
	Nil
	Nil
	Nil
	Following birds were present in or around dam: 

Latham’s Snipe-2

White-faced Heron-2

Pacific Black Duck-3

Welcome Swallow-10+

	Site 5

Rossiter

dam 5


	Dam 
	10m by 20m
	2
	Nil
	Nil
	Nil
	60%
	*Passpalum

*Pasture grasses
	yes
	Nil
	30%
	Nil
	Nil
	Nil
	Poor quality, degraded by stock.

Welcome Swallow -6

	Site 6

Rossiter

dam 6


	Dam
	20m by 40m
	2
	5%
	Nil
	Nil
	30%
	Juncus sp

*Pasture grasses
	Yes
	Nil
	40%
	Nil
	Nil
	Nil
	Highly degraded by cattle

	Site 7

Rossiter

dam 7


	Dam
	20m by 10m
	2
	50%
	Nil
	Nil
	100%
	Common Reed

*Pasture grasses
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Small dam with good GGF habitat

	Site 8

Rossiter dam 8

	Dam
	10m by 20m
	2
	Nil
	Nil
	Nil
	100%
	Juncus sps

*Kikuyu
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Small dam with 20+ Black Ducks

	Site 9

Rossiter dam 9

	Dam
	60m by 40m
	3
	30%
	Nil
	Nil
	40%
	Cumbungi

*Juncus sps

*Pasture grasses
	Yes
	Nil
	30%
	Nil
	Nil
	Nil
	Following birds were present in or around dam: Clamorous Reed-Warbler-4

Pacific Black Duck-30+

	Site 10

Railway dam 1


	Dam
	100m by 15m
	2
	20%
	10%
	20%
	100%
	Juncus sps

*Pasture grasses

*Aquatic plants
	Yes
	Nil
	10%
	Nil
	5%
	Nil
	Long narrow dam with good habitat. Following birds were present at the dam: Latham’s Snipe-2 & Pacific Black Duck-10+

	Site 11

Railway dam 2

	Dam
	25m by 20m
	2
	10%
	Nil
	Nil
	50%
	*Pasture grasses

*Flax-leaf Broom

*Blackberry
	Nil
	Nil
	70%
	Nil
	Nil, Old tires app 20
	Nil
	Very little vegetation

	Site 12

Railway pasture drain 1

	Drain
	1m by 100m
	1
	60%
	Nil
	Nil
	Nil
	Swamp Paperbark

Juncus sp

*Pasture grasses

*Flax-leaf Broom
	Nil
	Nil
	10%
	Nil
	5%
	Nil
	Drain at the edge of Bunyip River drain complex

	Site 13

Railway pasture drain 2

	Drain
	2m by 100m
	1
	20%
	20%
	Nil
	100%
	Swamp Gum

Swamp Paperbark

Common Reed

*Blackberry

*Pasture grasses
	Nil
	Nil
	10%
	Nil
	Nil
	Nil
	No water present when assessing

	Site 14

Railway drain south

	Drain
	2m by 100m
	1
	20%
	20%
	Nil
	100%
	Common Reed

*Blackberry

*Pasture grasses
	Nil
	Nil
	10% in drain only
	Nil
	Nil
	Nil
	No water present when assessing

	Site 15

Railway drain north


	Drain
	2m by 100m
	1
	20%
	Nil
	Nil
	100%
	Swamp Paperbark

Common Reed

Blackwood

Cumbungi
	Nil
	Nil
	10% in drain only
	Nil
	10%
	Nil
	No water present when assessing

	Site 16

Bunyip River drain


	Drain
	4m by 100m
	2
	50%
	40%
	10%
	100%
	Swamp Paperbark

Common Reed

Aquatic plants
	Nil
	Nil
	Nil
	Nil
	5%
	Nil
	Some water remaining when assessing

	Site 17

Manks Road drain


	Drain
	2m by100m
	2
	20%
	10%
	Nil
	90%
	Common Reed

*Pasture grasses
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Drain was dry when assessing

	Reference

dam 1


	Dam
	30m by 60m
	3
	Nil
	Nil
	Nil
	100%
	*Kikuyu

*Pasture grasses
	Yes
	Nil
	Nil
	Nil
	Nil
	Nil
	Following birds were present in or around dam: 

Pacific Black Duck-20+

	Reference

dam 2


	Dam
	30m by 100m
	3
	Nil
	Nil
	Nil
	100%
	Cumbungi

*Pasture grasses
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Following birds were present in or around dam: 

Latham’s Snipe-4

Clamorous Reed-Warbler-10

Australasian Grebe-4

Willie Wagtail-2

Eurasian Coot-6

Pacific Black Duck-4


Map 4: Sites where Growling Grass Frogs were identified during this monitoring survey. January to February 2014.
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