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Executive Summary

Mal’s Ecological & Environmental Services PTY. LTD. (MEES) was commissioned by VicRoads (South Eastern projects) to conduct Southern Brown Bandicoot (SBB) monitoring surveys at nine sites within and adjacent to revegetation sites 1, 2 & 3 of the Koo Wee Rup Bypass, Koo Wee Rup. The study site is approximately 3.5 kilometers long and Southern Brown Bandicoot habitat within and adjacent includes remnant roadside vegetation, remnant vegetation along the Bunyip River Drain Complex and at revegetation sites 1, 2 & 3. Ecological Vegetation Classes (EVC’s) were identified at each of the study sites.  Previous Southern Brown Bandicoot surveys conducted by Ecology Australia found that Southern Brown Bandicoot populations were wide spread across the study area and were mainly concentrated to linear strips of remnant vegetation either running along waterways or roadsides.

Aims and Objectives
This study involved targeted monitoring surveys for Southern Brown Bandicoots at nine sites, within and adjacent to revegetation sites 1, 2 & 3 (refer to map 2). The nine sites are located within the Koo Wee Rup Bypass footprint. This monitoring survey was commissioned to determine whether bandicoots are utilizing the three revegetation sites and remnant vegetation adjacent.

Methods

Digital Scouting/trail Cameras & sand pads were deployed at each of the nine monitoring sites and analyzed over two 2 week periods. The first monitoring period was deployed between the 17th April and the 1st May 2014, occurring during prior and post new moon period. The second monitoring period was deployed between the 1st May and the 23rd May 2014, occurring during prior and post full moon period.
Study Site

The study area for this project comprises of revegetation sites 1, 2 & 3 and remnant vegetation along Railway Road & Bunyip River Drain Complex which is adjacent to revegetation sites 1, 2 & 3. The

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

The Southern Brown Bandicoot is listed as an Endangered species under the Commonwealth’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC) and as Near Threatened in the state of Victoria. It is also listed as threatened species under the Victorian Flora and Fauna Guarantee Act 1988 (FFG).

Previous surveys within and adjacent to the study site were conducted by Ecology Australia (2005, 2008, 2010 and 2013) which identified that the Southern Brown Bandicoot was widespread across the study area.  During this monitoring survey Southern Brown Bandicoots were filmed on cameras at three of the 9 sites (33%) and at four of the 9 sand pad sites (44%). These sites include sites along and adjacent to the Bunyip River Drain Complex and at two sites along Railway Road. While no bandicoot activity was recorded within revegetation sites 1, 2 & 3 evidence of digging activity was observed on the edges of the revegetation sites especially where adjacent remnant vegetation occurs. Between October 2013 and May 2014 bandicoots were also observed in the study area by Lend Lease staff mainly crossing roads into remnant linear scrub. 
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1.0 
Introduction
Mal’s Ecological & Environmental Services Pty Ltd (MEES) was commissioned by VicRoads, South Eastern Projects, to undertake monitoring of the Southern Brown Bandicoot (Isoodon obesulus obesulus) during the construction phase of the Koo Wee Rup Bypass. This Southern Brown Bandicoot monitoring survey constitutes the second stage of an ongoing monitoring program. The Southern Brown Bandicoot monitoring surveys target the Bunyip River Drain Complex, Railway Road and revegetation sites 1, 2 & 3 as shown on map 2. This monitoring survey was conducted between April and May 2014. 

The Southern Brown Bandicoot is identified as a national and state threatened species. It is listed as an ‘Endangered” species under the Commonwealth’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC) and ‘Near Threatened’ 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:

· Southern Brown Bandicoot presence within the study site,

· Southern Brown Bandicoot habitats,
· results from Southern Brown Bandicoot monitoring surveys, and

· discussions on Southern Brown Bandicoot population densities obtained from camera and sand pad deployment, biodiversity issues and monitoring.

1.1

Project background

The scope of works for the Koo Wee Rup bypass included the following: 

· a review of Southern Brown Bandicoot databases at the site, 

· conducting Southern Brown Bandicoot habitat assessments at nine sites,

· conducting Southern Brown Bandicoot camera surveys at nine sites within and adjacent to the bypass alignment,

· deploying sand pads at the nine Southern Brown Bandicoot sites,

· to obtain data on Southern Brown Bandicoots and their population densities at nine 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 Southern Brown Bandicoot values,

· assess all Southern Brown Bandicoot fieldwork data and information at the study site,

· discussions on the absence of Southern Brown Bandicoots at some sites during this monitoring period,
· to ensure that construction of the bypass does not significantly impact on Southern Brown Bandicoots 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 Southern Brown Bandicoot along the Healesville -Koo Wee Rup Road, between the Pakenham Bypass and South Gippsland Highway (Ecology Australia 2005, 2008, 2010, 2013). Southern Brown Bandicoots were recorded from the majority of levees associated the Bunyip River Drain Complex, within vegetation along Railway Road/disused South Gippsland Railway line corridor, and at two sites along the existing Healesville– Koo Wee Rup Road north to Manks Road (Ecology Australia 2010, 2013). See references below.
· Ecology Australia (2005). Healesville – Koo Wee Rup Road Southern Brown Bandicoot



Survey. Report prepared for VicRoads by Renowden, C., Quin, D.G. and Moysey, 



E. (Ecology Australia Pty Ltd: Fairfield).

· Ecology Australia (2008). Healesville – Koo Wee Rup Road Upgrade: Southern Brown



Bandicoot Survey. Report prepared for VicRoads by Renowden, C. and Marr, R.



(Ecology Australia Pty Ltd: Fairfield).

· Ecology Australia (2010a). Healesville – Koo Wee Rup Road Southern Brown Bandicoot



Remote Camera Survey. Schmidt, B. (Ecology Australia Pty Ltd: Fairfield).
· Ecology Australia (2013a). Koo Wee Rup Bypass: Southern Brown Bandicoot Pre



Construction Monitoring. McMahon J, Quin D and McMahon A (Ecology Australia 



Pty Ltd: Fairfield).
· Ecology Australia (2013). Koo Wee Rup Bypass: Pre-predator control and pre-construction 
Southern Brown Bandicoot and predator monitoring, Ricciardello J, Quin D (Ecology 
Australia Pty Ltd: Fairfield).

2.0
Study site

The study site is located within the Koo Wee Rup parish of 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, along paddocks to Rossiter Road and then connecting to South Gippsland Highway (refer to map 1). The bypass alignment is also within the former Koo Wee Rup Swamp.  
The study area falls within the traditional lands of the Aboriginal territory of the Boonwurrung clans which are part of the Kulin Nation. The study site is approximately 3.5 kilometers long and comprises cleared pastoral land, long and narrow lineal 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 and
consist primarily of stream alluvium, sand, silt, clay & gravel (Geological Survey Map

Warragul Series, Mines Department, Melbourne 1971).
For this monitoring survey the study site is divided up into nine study sites and below describes each of the nine Southern Brown Bandicoot monitoring sites through-out the bypass alignment (refer to maps 2 which show the locations of each of the study sites).

Map 1 Location of the Koo Wee Rup Bypass project area.[image: image48.jpg]
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3.0

Methods

3.1 
Study site selection

Site selection follows on from VicRoads fauna management plan which is also outlined and followed in Ecology Australia’s report ‘Ecology Australia (2013). Koo Wee Rup Bypass: Pre-predator control and pre construction Southern Brown Bandicoot and predator monitoring, Ricciardello J, Quin D (Ecology Australia Pty Ltd: Fairfield)’.
Sites included:
· Sites 1, 2 & 3 adjacent to the northern edge of the Bunyip River Drain Complex and adjacent to the southern edge of revegetation sites 2 & 3.
· Sites 4, 5 & 6 within the revegetation sites 1 & 2.
· Sites 7 & 8 along Railway Road either side of the bypass construction zone.
· Site 9 along the southern edge of the Bunyip River Drain Complex adjacent to bridge construction works.
3.2
Digital Scouting/trail Camera deployment

Digital Scouting/trail cameras are designed to capture on photo or video fauna that passes through its range either at night (infra-red) or during daylight (color). The images are stored within the camera on SD cards. Nine ‘Digital Scouting/trail Cameras were deployed at the nine sites within and adjacent to revegetation sites 1, 2 & 3 for two 2 week periods in April and May 2014. The first deployment was conducted between the 17th April and the 1st May 2014, prior and post new moon period. The second deployment was conducted between 1st May and the 23rd May 2014, prior and post full moon period.

 All Digital Scouting/trail Cameras (550V) were fixed to a stake in a position so as to obtain the best video footage (20 second duration) of the fauna interacting with the bait and lures. A tea infuser loaded with peanut butter, honey and oats was deployed one meter from the terrestrial camera and peg down with a hair tube peg. All cameras were configured similarly using the normal sensitivity and a delay of one second between recordings. Any vegetation that may have obstructed view between the camera and bait was carefully trimmed to minimize wind moving the vegetation, which would trigger the camera. Each camera site was re-baited and SD cards down-loaded once or twice per week during the project time frame.
3.2.1
 Data Analysis

Videos from the nine cameras were analysed for the Southern Brown Bandicoot, and other fauna species such as mammal and bird species along with feral fauna species. The following methods were developed by Ecology Australia and is utilised in this report to determine the mean level of activity of Southern Brown Bandicoots across the study area.
Each day or night that a target species was recorded at a site the site was given a score of one (1) for that species. In the instance where a target species was recorded in a sequence of images that crossed from day to night or vice versa, a period of at least one hour had to elapse prior to the next observation before the awarding of a point for that day or night (i.e. an hour between observations was considered adequate time for the observation to be considered independent).

The score was then tallied for each species at each site and then divided by the number of days

the cameras were deployed to produce a standardized indication of the activity for that species

at each site (no. visits per day). This was then tallied and divided by the number of sites to produce a mean level of activity across the entire study area for each of the target species.
3.2.2
 Limitations

There are a number of limitations associated with the use of cameras for monitoring

populations as cameras provide data on the presence or absence of a species as opposed to data on the population size and/or abundance of the species. The use of the activity index is an attempt to reduce the risk of not detecting change within the population by providing an

indication of animal activity across the site which can be compared between surveys.
3.3
Sand pad deployment
Sand pads measuring approximately 1m by 2m were deployed at each of the nine sites. They were deployed either within the cameras range or adjacent to the camera depending on availability of room at the sites. The sand pads were designed to capture Southern Brown Bandicoot footprint presence at the 9 sites and to help determine whether they are utilizing the revegetation sites 1, 2 & 3. The sand pads were analyzed on the 24th of April, 1st of May, 13th of May and the 23rd of May 2014.
3.4
Descriptions of the nine Southern Brown Bandicoot monitoring sites within and adjacent to revegetation sites 1, 2 & 3 of the bypass 




alignment.

* Please note that the red arrows on the photos through-out this section of the report pin points the actual locations where cameras were deployed at each site. 
Site 1: At revegetation site 3 

GPS Co-ordinates: S38 12.098 E145 28.197
Location: South-west corner of revegetation site 3 and adjacent to the northern edge of Bunyip River Drain Complex.    

EVC’s: Freshwater Swamp Scrub (53).

Habitat Description: Long linear stretch of scrub along the banks of the Bunyip River Drain Complex where Southern Brown Bandicoots live.

Habitat Quality: High.

Active Search Result: Southern Brown Bandicoot diggings were present and individuals were filmed on camera.
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Location of site 1. Photo M. Legg 2014.
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Digital Scouting/trail Camera and sand pad deployed at site 1. Photos M. Legg 2014.
Site 2: At revegetation site 3, adjacent to the northern edge of the Bunyip River Drain Complex.    

GPS Co-ordinates: S38 12.060 E145 28.242
Location: Middle southern edge of revegetation site 3 and adjacent to the northern edge of the Bunyip River Drain Complex.    

EVC’s: Freshwater Swamp Scrub (53) and revegetation site 3 consisting of indigenous plants.

Habitat Description: Scrub provides habitat for Southern Brown Bandicoot and the revegetation site will provide future additional habitat.

Habitat Quality: High.

Active Search Result: Southern Brown Bandicoot diggings were present within the scrub but no evidence was found within the revegetation area.
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Location of site 2. Photo M. Legg 2014.
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Digital Scouting/trail Camera and sand pad deployed at site 2. Photos M. Legg 2014.
Site 3: Southern end of revegetation site 2

GPS Co-ordinates:  S38 12.031 E145 28.278
Location:  Southern edge of revegetation site 2, adjacent to the northern edge of the Bunyip River Drain Complex.
EVC’s: Formerly pasture, now revegetation site 2 consisting of planted indigenous plants.

Habitat Description: The site was formerly pasture and has now been revegetated with indigenous plants. The site will eventually act as a bio-link and connect Railway Road with the Bunyip River Drain Complex.

Habitat Quality: Originally poor but will become high in the near future.

Active Search Result: No Southern Brown Bandicoot’s were filmed on camera at this site but activity was present on the sand pad.
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Location of site 3. Photo M. Legg 2014.
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Digital Scouting/trail Camera and sand pad deployed at site 3. Photos M. Legg 2014.

Site 4: Middle of revegetation site 2 area.    

GPS Co-ordinates: S38 11.937 E145 28.277
Location: In revegetation site 2 area.     

EVC’s: Formerly pasture, now revegetation site 2 consisting of indigenous plants.

Habitat Description: Formerly pasture, now revegetation site 2 consisting of indigenous plants. The site will eventually act as a bio-link and connect Railway Road with the Bunyip River Drain Complex.

Habitat Quality: Will become high in the near future.

Active Search Result: No Southern Brown Bandicoot activity or presence was identified at this site.
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Location of site 4. Photo M. Legg 2014.
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Digital Scouting/trail Camera and sand pad deployed at site 4. Photos M. Legg 2014.
Site 5: North of site office in revegetation site 1.    

GPS Co-ordinates: S38 11.810 E145 28.293
Location: Revegetation site 1 
EVC’s: Formerly pasture, now revegetation site 1 consisting of planted indigenous plants.

Habitat Description: Formerly pasture, now revegetation site 1 consisting of planted indigenous plants. The site will eventually act as a bio-link and connect Railway Road with the Bunyip River Drain Complex.

Habitat Quality: Will become high in the near future.

Active Search Result: No Southern Brown Bandicoot activity or presence was identified at this site.
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Location of site 5. Photo M. Legg 2014.
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Digital Scouting/trail Camera and sand pad deployed at site 5. Photos M. Legg 2014.
Site 6: Northern edge of revegetation site 1 

GPS Co-ordinates: S38 11.810 E145 28.291
Location: Northern edge of revegetation site 1 and adjacent to Railway Road remnant vegetation.     
EVC’s: Part Freshwater Swamp Scrub (53) and formerly pasture, now revegetation site 1 consisting of indigenous plants.

Habitat Description: Scrub provides habitat for Southern Brown Bandicoot and the revegetation site will provide future additional habitat.

Habitat Quality: High.

Active Search Result: Occasional Southern Brown Bandicoot digging was present but no individuals were filmed on camera.

[image: image17.jpg]



Location of site 6. Photo M. Legg 2014.
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Digital Scouting/trail Camera and sand pad deployed at site 6. Photos M. Legg 2014.
Site 7: Railway Road west of bypass construction.    

GPS Co-ordinates: S38 11.801 E145 28.286
Location: In remnant vegetation along Railway Road and west of bypass construction.    

EVC’s: Freshwater Swamp Scrub (53)

Habitat Description: Linear scrub along Railway Road provides extensive habitat for Southern Brown Bandicoots

Habitat Quality: High.

Active Search Result: Southern Brown Bandicoot diggings were present and individuals were filmed on camera.
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Location of site 7. Photo M. Legg 2014.
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Digital Scouting/trail Camera and sand pad deployed at site 7. Photos M. Legg 2014.

Site 8: Railway Road east of bypass construction
GPS Co-ordinates: S38 11.813 E145 28.441
Location: In remnant vegetation along Railway Road and east of bypass construction 

EVC’s: Freshwater Swamp Scrub (53)

Habitat Description: Linear scrub along Railway Road provides extensive habitat for Southern Brown Bandicoots.

Habitat Quality: High.

Active Search Result: Southern Brown Bandicoot diggings were present and individuals were filmed on camera.
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Location of site 8. Photo M. Legg 2014.
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Digital Scouting/trail Camera and sand pad deployed at site 8. Photos M. Legg 2014.
Site 9: Southern edge of the Bunyip River Drain Complex.    

GPS Co-ordinates: S38 12.215 E145 28.404
Location: Adjacent to construction works on the southern edge of the Bunyip River Drain Complex.    

EVC’s: Freshwater Swamp Scrub (53)

Habitat Description: Linear scrub along Bunyip River Drain complex provides extensive habitat for Southern Brown Bandicoots.

Habitat Quality: High.

Active Search Result: Southern Brown Bandicoot diggings were present but no individuals were filmed on camera. Individuals were observed by Lend Lease staff.
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Location of site nine. Photo M. Legg 2014.
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Digital Scouting/trail Camera with SBB digging in front and sand pad deployed at site 9. Photos M. Legg 2014.
Map 2: Locations of Southern Brown Bandicoot monitoring sites 1 to 9, within and adjacent to the Koo Wee Rup Bypass footprint
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4.0

Results

The results of the camera monitoring are presented in tables 1 & 4 and in graphs 1 & 2. Sand pad deployment results are presented in tables 2 & 3. The results are described below.
4.1
Southern Brown Bandicoot camera monitoring

During the camera deployment period Southern Brown Bandicoots were recorded at three of the nine sites (33% of sites), comprising:
· Site one in vegetation along the Bunyip River Drain Complex and adjacent to the southwest corner of revegetation site 3.
· Site seven in remnant roadside vegetation along Railway Road and on the western side of the bypass construction zone.

· Site eight in remnant roadside vegetation along Railway Road and on the eastern side of the bypass construction zone.

Table 1: Frequency that Southern Brown Bandicoots were recorded at sites surveyed during 



Spring 2011 and Autumn 2013 surveys. 
	First monitoring period: 17-04 to 01-05-2014, site number
	Activity visits per day
	Second monitoring period: 01-05 to 23-05-2014, site number
	Activity visits per day

	Site 1
	0.20
	Site 1
	0.00

	Site 2
	0.00
	Site 2
	0.00

	Site 3
	0.00
	Site 3
	0.00

	Site 4
	0.00
	Site 4
	0.00

	Site 5
	0.00
	Site 5
	0.00

	Site 6
	0.00
	Site 6
	0.00

	Site 7
	0.26
	Site 7
	0.08

	Site 8
	0.00
	Site 8
	0.17

	
	Site 9
	0.00

	Study area activity index
	0.0575
	Study area activity index
	0.028

	% of sites recorded
	25%
	
	22.2%


4.2
Southern Brown Bandicoot sand pad monitoring

During the sand pad deployment period Southern Brown Bandicoots diggings and footprints were recorded at four of the nine sites (44.4% of sites), comprising:
· Site three on the southern edge of revegetation site 2, adjacent to the Bunyip River Drain Complex 

· Site seven in remnant roadside vegetation along Railway Road and on the western side of the bypass construction zone.

· Site eight in remnant roadside vegetation along Railway Road and on the eastern side of the bypass construction zone.

· Site nine in remnant roadside vegetation along the southern edge of the Bunyip River Drain Complex and adjacent to bridge construction works.
Table 2:  Results of sand pad deployment at the nine sites during the first monitoring period





 (17-04 to 01-05-2014).
	First monitoring period: 17-04 to 01-05-2014

	Site number
	Southern Brown Bandicoot
	Fox
	Rabbit
	Birds
	Swamp Rat or *Black Rat 

	
	24-04
	01-05
	24-04
	01-05
	24-04
	01-05
	24-04
	01-05
	24-04
	01-05

	Site 1
	-
	-
	-
	-
	-
	Diggings & scats
	-
	-
	-
	-

	Site 2
	-
	-
	-
	Footprints & scats
	Diggings & scats
	-
	-
	-
	-
	-

	Site 3
	-
	-
	-
	-
	Diggings
& scats
	Diggings & scats
	Footprints
	-
	-
	-

	Site 4
	-
	-
	-
	-
	Diggings

& scats
	-
	Footprints
	Footprints
	-
	-

	Site 5
	-
	-
	-
	-
	-
	-
	Footprints
	Footprints
	Footprints
	Footprints

	Site 6
	-
	-
	-
	-
	-
	-
	Footprints
	-
	Footprints
	Footprints

	Site 7
	-
	Digging & footprints
	-
	-
	-
	-
	-
	-
	Footprints
	-

	Site 8
	Digging & footprints
	Digging & footprints
	-
	-
	-
	-
	-
	-
	-
	-

	Site 9
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-


Table 3:  Results of sand pad deployment at the nine sites during the second monitoring period





 (13-05 to 23-05-2014).
	Second monitoring period: 01-05 to 23-05-2014

	Site number
	Southern Brown Bandicoot
	Fox
	Rabbit
	Birds
	Swamp Rat or *Black Rat 

	
	13-05
	23-05
	13-05
	23-05
	13-05
	23-05
	13-05
	23-05
	13-05
	23-05

	Site 1
	-
	-
	-
	-
	Diggings & scats
	Diggings & scats
	-
	-
	-
	-

	Site 2
	-
	-
	Foot prints
	-
	Diggings & scats
	Diggings & scats
	-
	-
	-
	-

	Site 3
	-
	Digging & footprints 
	-
	-
	Diggings & scats
	
	-
	-
	-
	-

	Site 4
	-
	-
	-
	-
	Diggings & scats
	Diggings & scats
	Footprints
	Footprints
	-
	-

	Site 5
	-
	-
	-
	-
	-
	-
	Footprints
	Footprints
	-
	-

	Site 6
	-
	-
	Foot prints
	-
	Diggings & scats
	-
	-
	-
	-
	-

	Site 7
	Digging & footprints
	-
	Foot prints
	-
	-
	-
	-
	-
	-
	-

	Site 8
	-
	Digging & footprints
	-
	-
	-
	-
	-
	-
	Footprints
	Footprints

	Site 9
	-
	Digging & footprints
	-
	-
	-
	-
	-
	-
	Footprints
	Footprints


Table 4:  Results of Digital Scouting/trail Camera deployment at the nine sites during both monitoring periods (17-04 to 01-05-2014 and 01-05 to 23-05 2014).
	Species filmed on cameras
	Camera 1
	Camera 2
	Camera 3
	Camera 4
	Camera 5
	Camera 6
	Camera 7
	Camera 8
	Camera 9
	Totals

	Dates cameras were deployed
	17-04 to 01-05-14
	01-05 to

23-05-14
	17-04 to 01-05-14
	01-05 to

23-05-14
	17-04 to 01-05-14
	01-05 to

23-05-14
	17-04 to 01-05-14
	01-05 to

23-05-14
	17-04 to 01-05-14
	01-05 to

23-05-14
	17-04 to 01-05-14
	01-05 to

23-05-14
	17-04 to 01-05-14
	01-05 to

23-05-14
	17-04 to 01-05-14
	01-05 to

23-05-14
	17-04 to 01-05-14
	01-05 to

23-05-14
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Southern Brown Bandicoot
	12
	
	
	
	
	
	
	
	
	
	
	
	18
	2
	
	124
	
	
	156

	Common Wombat
	
	
	
	
	
	
	
	
	
	
	
	3
	
	
	
	
	
	
	3

	Swamp Rat
	
	
	
	
	
	
	
	
	
	
	
	6
	
	
	
	
	
	
	6

	Superb Fairy-wren
	3
	5
	5
	6
	7
	2
	
	4
	
	11
	
	33
	
	
	
	
	
	
	76

	White-browed Scrubwren
	2
	2
	
	
	3
	
	
	
	
	
	2
	1
	
	
	
	
	
	
	10

	Little Raven
	
	
	
	
	
	
	
	
	
	5
	
	
	
	
	
	
	
	
	5

	*Black Rat
	16
	
	
	3
	5
	7
	2
	
	36
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Graph 1: Results of Southern Brown Bandicoots recorded on Digital Scouting/trail Cameras 
Graph 2: Results of Digital Scouting/trail Cameras deployed at nine sites between 17-04-14 to 01-05-14 and 01-05 to





deployed at the nine sites.
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5.0

Discussion
5.1
 Digital Scouting/trail Camera deployment at the nine 
monitoring sites
The Southern Brown Bandicoot was filmed on cameras at three of the nine monitoring sites indicating that populations appear to be stable in remnant vegetation along Railway Road and the Bunyip River Drain Complex. Bandicoots were not filmed within revegetation sites 1, 2 & 3 but digging activity was noted on the northern edges of revegetation site 1,  southern edges of revegetation sites 2 & 3 (adjacent to remnant vegetation) and on the western edge of revegetation site 3 (adjacent to blackberry patches). 

Other indigenous species which were filmed on cameras at the nine monitoring sites included: Common Wombat, Swamp Rat, Superb Fairy-wren, White-browed Scrubwren and Little Raven. 

Feral species filmed on cameras at the nine monitoring sites included several *Black Rats and *House Mice interacting with the baits and each other. One *Red Fox was filmed at site 7 while *Common Mynas were filmed at sites 4 & 5. *European Rabbits were mainly filmed on cameras at sites 5 & 8.
5.1.1

First monitoring phase- new moon period 

The first monitoring phase was conducted between the 17th April to the 1st May 2014 prior and post new moon period. During this phase two individual Southern Brown Bandicoots were filmed on cameras at monitoring sites 1 & 7. At site 1 a large female was filmed 12 times during the day while at site 7 a small male was filmed 18 times at night. Both were filmed in remnant vegetation adjacent to revegetation sites 1, 2 & 3. 
5.1.2

Second monitoring phase- full moon period 

The second monitoring phase was conducted between the 1st May to the 23rd May 2014 prior and post full moon period. During this phase two individual Southern Brown Bandicoots were filmed on cameras at monitoring sites 7 & 8. At site 7 a small male was 
filmed twice during the night while at site 8 a medium sized female was filmed 124 times during the night. 
At site 8 several interactions with the Southern Brown Bandicoot and *the introduced Black Rat were captured on 20 second videos over four nights. Majority of the interactions revealed conflicts between the two species over the deployed bait source (peanut butter, honey and oats). The baits were buried in front of the camera approximately six inches below the surface. Majority of the time the Southern Brown Bandicoot dominated the site chasing the *Black Rats away from the food source. However the rats would continually come back to the site to try and obtain the food source. Both were filmed in remnant vegetation along Railway Road and either side of the bypass construction zone.
5.2
Sand pad deployment at the nine monitoring sites
Southern Brown Bandicoot diggings, scratchings and footprints were found to occur on sand pads at four of the nine monitoring sites. This indicates that activity was apparent on the southern edges of revegetation sites 2 & 3 and on the sand pad at site 3 which are adjacent to remnant vegetation along the Bunyip River Drain Complex. Southern Brown Bandicoot activity on sand pads was also observed at monitoring sites 7 & 8 which were deployed along Railway Road. Bandicoot activity on sand pads at sites 4, 5 & 6 (within the revegetation sites) was not observed while activity was observed adjacent to the sand pads at sites 1 & 2. At site 9 on the southern edge of the Bunyip River Drain Complex bandicoot digging activity was apparent through-out the entire area.
Southern Brown Bandicoot activity on sand pads peaked during the second monitoring phase (full moon period) occurring on sand pads at sites 3, 7, 8 & 9 compared to the first monitoring phase (new moon period) occurring on sand pads at sites 7 & 8.
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The photos above show Southern Brown Bandicoot digging, and footprint activity at sites 7 & 8. Photos M. Legg 2014
Foot prints of other indigenous species which were found on the sand pads at the nine sites included: Swamp Rat, Superb Fairy-wren, White-browed Scrubwren and Little Raven. 

Foot prints and scats of feral species which were found on the sand pads at the nine sites included *introduced rodents, *Red Fox and *European Rabbits. It is worth noting that no *Feral Cat scats or footprints were found to occur on any of the sand pads at the nine monitoring sites or found to be present through-out the study area. Additionally no *Feral Cats were filmed on cameras at the nine monitoring sites.
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The above photo shows Rabbit diggings at site1. Photo M. Legg 2014.  The above photo shows fox footprints at site 6. Photo M. Legg 2014.
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The above photo shows fox scats and footprints at site 7. Photo M. Legg 2014.
Due to low camera footage and low sand pad evidence of foxes along with no camera or sand pad evidence of cats indicates that low populations of both feral predators exists within the study area. This can be attributed to the intense feral predator control program currently being conducted at and adjacent to the bypass site and from recent programs within the greater area.
5.3
Southern Brown Bandicoot evidence at other areas along the 




bypass alignment
During this monitoring period digging evidence of Southern Brown Bandicoots was found along the southern edge of revegetation sites 2 & 3, along the western edge of revegetation site 3 (adjacent to *blackberry patches), along the northern edge of revegetation site 1, through-out the Bunyip River Drain Complex and in remnant vegetation along Railway Road.

This indicates that stable Southern Brown Bandicoot populations occur in remnant vegetation along the Bunyip River Drain Complex and along Railway Road. Evidence also suggests that bandicoots are foraging along the edges of revegetation sites 1, 2 & 3 where diggings were found. Within the next few months individual bandicoots (probably weaned young) are highly likely to begin to move in and utilize the revegetation sites, especially as the vegetation structure matures and thickens.
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The above photos show Southern Brown Bandicoot diggings along Railway Road and on the western edge of revegetation site 3.
Photos M. Legg 2014.
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The above photo shows Southern Brown Bandicoot diggings along the Bunyip River Drain Complex. Photo M. Legg 2014.
5.4
Lend lease sightings of Southern Brown Bandicoots

Between October 2013 and May 2014 Lend Lease staff observed Southern Brown Bandicoots at the following sites:
· Running across the site office driveway on Railway Road.

· Running across the road near the corner of Railway Road and Koo wee Rup Road.

· On McKays Road near the corner of Koo Wee Rup Road, observed running from remnant vegetation on the north side across to remnant vegetation on the south side.

· On the southern side of the Bunyip River Drain Complex running from remnant vegetation on the eastern side, across the access road where the bypass bridge is being built and to remnant vegetation on the western side.

While conducting Growling Grass Frog surveys during January 2014, MEES staff observed a Southern Brown Bandicoot run into vegetation, surrounding a shed and adjacent to the house which is south of the Lend Lease site office. 
This helps to indicate that Southern Brown Bandicoots are wide spread in remnant vegetation across and adjacent to the study area and that currently minimal disturbance to the bandicoots has occurred during the construction of the bypass.

5.5
Accessing the quality of the revegetation sites 1, 2 & 3

Revegetation sites 1, 2 & 3 were designed to link Southern Brown Bandicoot habitats along Railway Road with bandicoot habitats along Bunyip River Drain Complex. The revegetation sites run along the western edge of the bypass construction zone and between Railway Road and the Bunyip River Drain Complex. Bandicoot shelters have also been deployed under tree branch piles along the eastern edge of revegetation sites 1 & 2.

Revegetation sites 1 & 2 were planted towards the end of 2013 while revegetation site 3 was planted out during April and May 2014. The indigenous plant species which were planted in the revegetation sites are preferred habitat plants for Southern Brown Bandicoots. In revegetation sites 1 & 2 the structure of the plantings are still currently immature and provide little cover for bandicoots. However within the next 6 months adults and weaned juvenile bandicoots are expected to colonize both of these revegetation sites especially as the planting structure matures. This will likely be proven during the spring 2014 and autumn 2015 monitoring programs.
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The above photo shows revegetation site 1 portraying the current immature status of the plantings. Photo M. Legg 2014.
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The above picture shows revegetaion site 2 and portraying one of the bandicoot shelters (red arrow). Photo M. Legg 2014.
The recent plantings at revegetation site 3 will probably not see bandicoot colonization until mid 2015. However if a good growing season is experienced in spring and early summer 2014 then bandicoot colonization may occur at a quicker rate. 
Deploying of additional bandicoot shelters through-out the three revegetation sites will also help to encourage bandicoots to colonize these sites at a quicker rate.
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MAP 3: Locations of sites where Southern Brown Bandicoots were filmed on cameras during this monitoring survey.
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MAP 4: Locations of Southern Brown Bandicoots sighted by Lend Lease staff
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