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1 Executive Summary 
 
Six plots were established prior to treatment to provide baseline data from which change 
may be measured. Each plot consists of two by 250 metres transects (3000m in total) with 
measurements made each 20 metres (150 sample points)  
 
Fauna surveyed included mammals, birds, reptiles, ants and some other invertebrates. 
Data on flora were collected by E. Mattiske and Associates and will be reported 
separately. 
 
An attempt was made to select sites that were similar, though it was not possible to match 
the logging and fire histories exactly. in all sites. 
 
In particular, plots 1 and 2 show differences in both structural characteristics and faunal 
assemblages. These two plots are within the bauxite mining envelop when mining 
occurred in the area and, under the forest management plans for bauxite mining in the 
Darling Range, the forest within the envelop was heavily logged about 20 years ago and 
then left un burnt.  In contrast, plots 3, 4, 5 and 6 were selectively logged well over 50 
years ago and have been prescribed burnt within the past 4 to 6 years.  
 
Analyses show that time since the last burn is positively correlated with a number of 
fauna groups and negatively correlated with others. 
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2 Introduction 
The Water Corporation is undertaking a catchment thinning program for the Wungong 
Catchment.  As part of the approvals the Water Corporation is obligated to carry out 
various monitoring programs including fauna monitoring (Water Corporation 2005).  
Lacking long tern fauna monitoring in the area, the Water Corporation has obtained 
copies of Alcoa’s monitoring data for the catchment carried out as part of Alcoa’s Long 
Term Fauna Monitoring Program.  Alcoa’s 8 plots in the catchment are located in its 
rehabilitation (2), dieback effected forest (2), stream zone (2) and in upland Jarrah forest 
(2).  The water Corporation has initiated it own monitoring using the same techniques as 
those used by Alcoa so as to be able in integrate its monitoring into that of Alcoa’s and so 
establish a long term pre catchment thinning base line to monitor its catchment thinning 
treatments on.  The Water Corporation plots are placed in each of the proposed two 
catchment treatments. 
 
This report documents the setting up of the Water Corporation fauna monitoring plots and 
the pre catchment thinning monitoring results. 
 
The Water Corporation has developed two types of catchment thinning programs (Water 
Corporation 2005) that are aimed to reducing the catchment basal area to 15 to 18 m2/ha 

·  A non commercial thinning and 
·  A commercial logging followed by a non commercial thinning 

 
In both prescriptions all trees and logs on the ground to be retained up to the basal area 
are marked.  All other trees are treated.  The areas are dieback demarcated as well so that 
dieback hygiene practices can be implemented during treatments.  After the treatments 
have been applied a prescribed burn is carried out in the treated areas the following year. 
 
The non commercial thing involves the use of stem injection confined to the culling of 
trees to produce the required basal area.  Herbicide injection is carried out in the non 
summer months.  Soil compaction is minimal.  Forest structure is retained and there is no 
physical fragmentation of habitat. 
 
The commercial logging involves such silvercultural practices as thinning, single tree 
selection, shelterwood and the creation of gaps for regeneration.  Habitat trees are 
retained as are protection of a representation pf the larger key understorey such as 
banksia, sheeoak and balga.  A follow up non commercial thinning is then carried out. As 
machinery has to be used to cut and remove the commercial logs, roads widened to 
transport the logs out and snig tracks and landings put in, so soil disturbance and 
compaction occur.  Any gaps produced also cause fragmentation of the forest habitat.  
Implementation of after logging rehabilitation practices minimize any of the soil 
compaction and disturbances where they occur.  Even so the over all impact on the forest 
of the commercial logging tends to be greater than that for the non commercial thinning. 
 
 



3 Methods 

3.1 Sampling Fauna /Monitoring strategy  
 
With the two treatments two plots were set up in each with two control plots set up in non 
treated forest.  Figures 2 to 4 and Table 4 document the location of these plots.  All fauna 
groups were to be monitored.  As Alcoa suggested the monitoring program surveyed all 
terrestrial vertebrate species and ants. 
 
The vertebrates include any locally occurring species officially listed as either rare or 
specially protected under the WA Wildlife Conservation Act (1950), or in any category 
under the Commonwealth EPBC Act (1999). The ecology and habitat requirements of 
most vertebrate species are moderately well understood. The presence, absence or 
abundance of most vertebrate species provides useful information on the development of 
sites, or the site's ecological response to particular impacts and habitat changes (e.g. 
dieback). 
 
Ants have been studied extensively in the Jarrah forest (e.g. Majer et. al. 1984; Majer and 
Nichols 1998) and their ecology is moderately well understood.  They contain a diversity 
of species which fulfill a wide range of ecological roles including pollination, predation 
and seed theft.  Their importance as ecological indicators (Majer 1983) has long been 
recognized.  For these reasons, ants were selected as the key invertebrate group for the 
original Long Term Fauna Monitoring Program, and it is appropriate that they be 
retained. 
 

3.2 Monitoring Program 
 
Permission was obtained from CALM to capture native fauna (SF 5305) and to enter the 
national park (CE 1244) and collect fauna.  All fauna were identified, in some cases 
marked with an ear tag or hole in the ear and then released in the plot area.  Mammals 
were identified according to Menkhorst and Knight 2004 and Strahan 1995, reptiles 
according to Cogger 1996, Bush et al 1995, Wilson and Swan 2005, Storr et al 1990 and 
1999, birds according to Simpson and Day 1996 and frogs according to Bush et al 1995.  
Names were as per the WA Museum checklist of the vertebrates of WA 2001.  
Invertebrate traps were returned to Curtin University where various people carried out the 
identification.  Ants were identified by Brian Heterick of the Environmental Biology 
Department. 
 
The limitations of a fauna monitoring program depends amongst other things upon 

1. Type of capture/observation mechanism and technique used. 
2. Intensity, time and duration of sampling. 
3. Degree of replication in monitoring program. 

 
The types of capture mechanisms employed during the program are 



·  Box Traps baited with an universal bait (and for the case of the use of cage traps 
for reptile monitoring, tomatoes).  These include the medium and large Elliots and 
cage traps. 

·  Medium pit traps with drift netting out to each side 
·  Small arthropod pit like traps with preservative. 
·  Bird observation along a transect. 

 
The intensity of the monitoring program per trapping period per trap/observation type is 
outlined in Table 1 for the different techniques used.  
 

Table 1 Data collection Intensity 
 
Trap/Observation Type Number per 

Plot 
(2 transects) 

Trapping/Observation 
days per Trapping 

Period per Plot 

Total 
Trap/Observation 

Days per 
Trapping Period 

per Plot 
Medium Elliot 16 4 64 
Large Elliot 4 4 16 
Cage Trap 4 4 16 
Pit Trap with 6 m fly wire 
drift net (Mammal) 

5 4 20 

Pit Trap with 6 m fly wire 
drift net (Reptiles) 

5 5 25 

Arthropod pit trap with 
preservative 

20 7 70 

Bird Observation 1 3 3 
      
 
The time of the monitoring was twice per sampling year –summer and winter 
 
The duration of monitoring was 4 nights for the traps and pit traps (winter and summer), 
5 days for the pit traps (summer), 7 days for the ground moving arthropod (and small 
reptiles) pit traps and 3 days for the bird observations. 
 
It should be noted that only species that were susceptible to being caught/observed by 
these methods, at the sampling times, and for the lengths of time monitoring was carried 
out would be “sampled”. 

3.2.1 Mammals: 
Mammal surveys were conducted during both summer and winter. Surveys were 
conducted over four successive trap nights during the months of February and August. 
Four types of traps were used at each plot; ten pit traps, 16 medium Elliott traps, four 
large Elliott traps and four cage (Chuditch type) traps.  The trap layout is shown in Figure 
1. Traps were baited using a “universal bait” (Table 2) consisting of a combination of 



sardines, peanut paste, vegemite, rolled oats, dried bacon chips and vegetable oil (Table 
2).  
 

Table 2 Universal Bait 
 

 
1 kg rolled oats 

2 x 425g tins of tuna in oil,  
2 x tins of sardines in oil 

2 beef stock cubes 
2 large jars peanut paste 

1 handful raisins 
1 handful bacon bits (jars in supermarket) 

vegetable oil for consistency 
 

Add oil to above make a putty-like - not icky sticky or crumbly - dough. Leave it for an 
hour and check again for consistency because the oats can soak up the oil leaving it 

crumbly. Store it in flat packs of 18x17cm snap-lock Glad Bags and place in the freezer. 
Take out what needed for the day, on the night before.. 

 
 
The mammal survey was designed to permit quantitative comparisons of mammal 
populations between sites and over time. 
 

3.2.2 Birds: 
Unlike the Alcoa monitoring program only a quantitative survey was conducted. 
 
For quantitative surveys, two permanent bird transects were established at each plot as 
shown in Figure 1.  In separate summer and winter monitoring periods, birds were 
surveyed on three separate days.  Rainy or excessively windy days were avoided, since 
birds are less active during these conditions and are difficult to see. 
 
The person conducting the survey would walk steadily along each of the two transect 
lines in each plot, and note all birds seen within 20m of the transect line. This distance 
was selected because most birds would be detected within the range, and it corresponded 
to a survey area of 2 hectares. Plots at each site were surveyed in random order to avoid 
surveying particular plots at the same time of day. 
 

3.2.3 Reptiles: 
During summer, the five PVC pit traps (150mm dia. x 400mm depth) with 6m drift 
fences and 2 large Elliot’s near the first and last pit traps were opened up (Figure 1).  The 
Elliot traps were baited with raw meat and a tomato and were used to catch the larger 
reptiles e.g. Bob tails (Tiliqua rugosa).  Reptile surveys were conducted over five 



successive days.  All traps were checked daily, and reptiles collected were marked by 
toenail clipping to ensure they were not counted twice, and released.   
 
Reptiles were also caught in the ant pit traps as a by catch 
 

3.2.4 Frogs: 
Any frogs collected in pit traps were identified and released. Many variables (e.g. habitat, 
rainfall, temperature) affect frog numbers, movement and detectability. \ 
 

3.2.5 Ants: 
Ants were surveyed by establishing twenty ant pit traps (42mm dia x 100mm depth) at 
each plot, as shown in Figure 1. All traps contained 50ml of Galt's solution to preserve 
specimens.  Reptiles were a bi catch of these pit traps. 
 
Ant pit traps were opened for a period of one week in February. Specimens collected 
were delivered to Curtin University where they were identified. 
 

3.2.6 Arthropod Orders 
The non ant species that were caught along with the ants were identified to the order 
level.  Further analysis of these orders may be undertaken as specialists in the groups are 
identified. 
 

3.3 Statistical Analysis 
For mammals, birds, reptiles and frogs, insufficient individuals are usually collected to 
permit statistical comparison of sites.  This is because these groups do not occur in the 
Jarrah forest at high densities, and the numbers collected only permit basic comparisons 
of presence/absence and sometimes densities.  For all fauna groups, it should be noted 
that species numbers only represent the number collected in the plots.  They are not 
intended to be complete species lists for any site. 
 
With ants, greater numbers are usually collected and more detailed comparisons of 
different populations are often possible. In previous Alcoa surveys, similarly indices and 
dendrograms have been successfully used to describe and compare the ant fauna of the 
sites. 

The Shannon diversity index (H) was used to characterize species diversity in a 
community.  Shannon's index accounts for both abundance and evenness of the species 
present. The proportion of species i relative to the total number of species (pi) is 
calculated, and then multiplied by the natural logarithm of this proportion (lnpi). The 
resulting product is summed across species, and multiplied by -1:  



 

Shannon's equitability (EH) can be calculated by dividing H by Hmax (here Hmax = lnS). 
Equitability assumes a value between 0 and 1 with 1 being complete evenness. 

 

Where S is species richness 

Correlation analyses were carried out between the various fauna data and the vegetation 
data. 

Where required t tests were carried out on the data using the Excel t test assuming 
unequal variances. 

3.4 Plot sampling procedure 
The same plot design as used by Alcoa was duplicated in this study (Figure 
1).

 
Figure 1  Plot Layout 



3.5 Monitoring periods 
 
Table 3 documents the times the various monitoring programs were undertaken during 
the pre catchment treatment period.  Appendix 1 documents the daily climatic conditions 
for 2006, the monthly maximum, minimum and rainfall using weather data collected 
from Karnet which is 11 km away and the rising and setting of the Moon and its phases. 
 

Table 3  Monitoring periods for the Wungong Pre Treatment Fauna Monitoring 
Program 

 
Consecutive Day  Monitoring 

(inclusive) 
 

 
 

Monitoring program 

 
 

Dates sampling 
undertaken Date of Start Date of End 

Mammal  Early Autumn  10 April 2006 13 April 2006 
Mammal  Late Winter  7 August 2006 10 August 2006 
Ants Early Autumn  7/8th March 2006 14/15 March 2006 
Birds  Late Winter 17th Aug, 24th Aug 

and 28th Aug 2006 
  

Birds  Early Summer 29th Dec 2006, 5th 
Jan, 8th Jan and 9th 
Jan 2007 

  

Reptiles  Early Summer  12 December 2006 16 December 2006 
 

 

4 Plot Characteristics 

4.1 Plot location  
 

Table 4  Plot GPS Readings 
(GPS readings carried out on several occasions) 

 
Plot Transect Start/End E N E N 

1 A Start 418,107 427,780 417,952 427,954 
  End   418,101 427,775 
 B Start 417,957 427,957 417,983 427,996 
  End   418,140 427,804 
       

2 A Start 418,778 428,389 418,791 428,397 
  End   418,540 428,328 
 B Start 418,772 428,337 418,796 428,336 
  End   418,553 428,816 
       

3 A Start 424,352 424,410 424,372 424,425 
  End   424,209 424,626 



Plot Transect Start/End E N E N 
 B Start   424,329 424,393 
  End 424,212 424,615 424,165 424,598 
       

4 A Start 424,621 423,902 424,621 423,906 
  End   424,629 424,154 
 B Start   424,619 423,899 
  End 424580 424127 424,578 424,134 
       

5 A Start 427329 421972 427,323 421,973 
  End   427,139 422,097 
 B Start     
  End 427137 422089 427,107 422,056 
       

6 A Start 428775 420332 428,788 420,330 
  End   428,537 420337 
 B Start   428,778 420,272 
  End 428545 420330 428,539 420288 

 
 

4.2 Summary of Plot Location in regards to Catchmen t 
Treatment 

 
Table 5  Location of Plots within Catchment Treatment Type Areas 

 
Plot 
No Easting Northing Remarks 

1a 418107 6427780 TA1, coupe 3 (upper bit) 
1b 417957 6427957 TA1, coupe 3 (upper bit) 
2a 418778 6428389 TA1, coupe 3 (upper bit) 
2b 418772 6428337 TA1, coupe 3 (upper bit) 
3a 424352 6424410 TA2, coupe 2  
3b 424212 6424615 TA2, coupe 2  
4a 424621 6423902 TA2, coupe 2  
4b 424580 6424127 TA2, coupe 2  
5a 427320 6421972 Control in Serpentine catchment 
5b 427137 6422089 Control in Serpentine catchment 
6a 428775 6420332 Control  in Serpentine catchment 
6b 428545 6420330 Control in Serpentine catchment 

 
 
 



 
 
 

Figure 2  Catchment Thinning Treatment Plots 1 and 2 
 

 
 
 
 
 
 



 
 

Figure 3  Catchment Logging and Thinning Treatment Plots 3 and 4 



 
 
 
 
 
 
 

 
 

 
Figure 4  Control Plots 5 and 6 



4.3 Vegetation Characteristics of Plots 
 

Table 6  Summary of Vegetation Characteristics of Plots 
 (Batini pers com) 

 
NON-COMMERCIAL THINNING 

Treatment Area 1, Coupe 3 
 
SITE 1, off Chandler road 
418107E, 427780N thence NNW, line 2 417957E, 427957N 
Basal areas- 34, 38, 44, 20 Average= 34m2/ha 
Jarrah dominant regrowth, cut-over forest with few Marri, to 35m, with very few 
commercial saw log trees. Allocasuarina, Banksia, Persoonia, Balga present. Burnt a long 
time ago, continuous ground fuel with deep skirts on Balgas. Last burn 1987-88, fuel age 
19yo. Dwellingup surface, with some lateritic outcrops, possibly Havel P/S or P type. 
Access is by good gravel road. Clean-down using brush only. Near bauxite rehabilitation. 
 
SITE2, off Chandler road 
418778E, 428389N thence W, line 2 –418772E , 428337N 
Basal areas- 36,28, 22, 22 Average=27m2/ha 
Jarrah dominant regrowth, cut-over forest with few Marri, to 35m, with very few 
commercial saw logs and a few large habitat trees. There are few Allocasuarina, and 
Banksia, but more Balga present. Burnt a long time ago, continuous ground fuel with 
deep skirts on Balgas. Last burnt 1988-89, fuel age 18 years old.  Dwellingup surface, 
gravelly soils, possibly Havel S type. Access is by good gravel road. Clean-down using 
brush only. Near bauxite rehabilitation 
 
 

COMMERCIAL LOGGING FOLLOWED BY NON-COMMERCIAL THINNING 
Treatment area 2,coupe 1. 

 
SITE 3, off Chinaman road 
424352E, 424410N thence NNW, line 2 424212E, 424615N 
Basal areas= 34, 46, 36, 36, Average= 38m2/ha 
Jarrah dominant cut-over forest with some Marri, to 35m, with some large commercial 
saw log trees. Allocasuarina, Banksia, Persoonia, Balga present. Burnt some time ago, 
continuous ground fuel with deep skirts on Balgas. Burnt 2002-03, fuel age 4.5 years old.  
Dwellingup surface, with lateritic outcrops, possibly P or P/S type. Access is by 
reasonable gravel track, mostly in dieback and Jarrahdale road. Clean-down using brush 
only. 
 
SITE 4, off Chinaman road 
424621E, 423902N thence N, line 2424580N, 424127N 
Basal areas- 32, 46, 44, 42. Average= 41m2/ha 
Jarrah dominant cut-over forest with some Marri, to 35m, with some large commercial 
saw log trees. Allocasuarina, Banksia, Persoonia, Balga present. Burnt some time ago, 



continuous ground fuel with deep skirts on Balgas. Burnt 2002-03, fuel age 4.5 years old. 
Dwellingup surface, with lateritic outcrops, possibly P or P/S type. Access is by 
reasonable gravel track, mostly in dieback and Jarrahdale road. Clean-down using brush 
only. 
 

CONTROLS 
These sites are east of the Albany Highway, in Quarantine for dieback, within the 
Monadnocks proposed National Park and are just outside the Wungong and in the 

Serpentine catchment. 
 
SITE 5 
Line 1-427 320 E, 421972N thence NNW; line 2-427137E, 422089 N 
Basal areas= 44, 44, 38 and 36 square metres Average =40 m2/ha 
Jarrah dominant cut-over forest with some Marri, to 35m, with some large trees. 
Allocasuarina, Banksia, Persoonia, Balga  present. Burnt some time ago, continuous 
ground fuel with deep skirts on Balgas. Burnt 2001-02, fuel age 5.5 years old. Negligible 
under storey at 1-2 metres. Dwellingup surface, possibly P or P/S type. Access is by poor 
track all in dieback-free and Albany highway. Clean-down using brush only. 
 
SITE 6 
Line 1 – 428775E, 420332N thence W; line 2- 428545E, 420330N 
Basal areas =36,36,30,24. Average= 31 m2/ha  
Jarrah dominant cut-over forest with some Marri, to 35m, with some large trees. 
Allocasuarina, Banksia, Persoonia, Balga, Dryandra present. Burnt some time ago, 
continuous ground fuel with deep skirts on Balgas. Burnt 2001-02, fuel age 5.5 years old. 
Some Bossiaea between 1-2 m. Dwellingup surface, with lateritic outcrops, possibly P 
type. Access is by poor sandy and gravel track, initially in dieback, thence dieback-free 
and Albany highway. Clean-down using brush only. 
 
Summary 
These six plots established in 2006 have been located in dieback-free and similar forest 
types, in areas that have not been burnt for some time, at least 4 years. They are also 
located on similar soil and landform types. Plots 1 and 2 have more regrowth and slightly 
lower basal area. This is the result of a heavier logging during the time that the adjacent 
areas were being mined for bauxite. They were also last burnt a very long time ago. 
 

4.4 Detailed Vegetation Description of Plots 
Detailed analysis were made of each sampling (trapping) point along the two transects 
with in each plot ( Mattiske 2007).  The average percent cover of the different vegetation 
strata (0-25cm,25-50cm,50-100cm,100-600cm and >600cm) and the percent cover of 
various sized logs and leaf litter for each transects are tabulated in Tables 7 and 8.  
Yellow colouring indicated large differences in vegetation parameters between Transects 
within a Plot while brown indicate large differences between Plots within a Treatment. 
 
 



 
 

Percent Cover 
Plot Number 0-25 cm 25-50 cm 50-100 cm 100-600 cm >600 cm 

T1A 3.1 2.9 3.4 19.4 23.1 

T1B 2.9 3.3 4.2 18.9 11.3 
Mean 3.0 3.1 3.8 19.2 17.2 

T2A 3.8 3.9 6.8 18.8 23.2 

T2B 6.5 4 12.8 22.2 25.6 
Mean 5.2 4.0 9.8 20.5 24.4 

Treatment Mean 4.1 3.5 6.8 19.8 20.8 
 
 

Percent Cover 
Plot Number 0-25 cm 25-50 cm 50-100 cm 100-600 cm >600 cm 

T3A 5 6.2 3.8 22.5 11.3 

T3B 11.9 17.4 18.5 25.2 28.3 

Mean 8.5 11.8 11.2 23.9 19.8 

T4A 10.8 8.9 9.8 22.5 27.6 

T4B 12.8 11.4 12.3 21.1 40 

Mean 11.8 10.2 11.1 21.8 33.8 

Treatment Mean 10.1 11.0 11.1 22.8 26.8 
 
 

Percent Cover 
Plot Number 0-25 cm 25-50 cm 50-100 cm 100-600 cm >600 cm 

T5A 19.6 25.4 23.5 23.2 49.2 

T5B 13.2 20.7 25.3 20.3 41.5 

Mean 16.4 23.1 24.4 21.8 45.4 

T6A 14.8 17.5 20.7 31.1 57.5 

T6B 14.3 16.5 16.5 34.6 52.3 

Mean 14.6 17.0 18.6 32.9 54.9 

Treatment Mean 15.5 20.0 21.5 27.3 50.1 

 
Table 7  Mean Percent cover for different vegetation strata for each transects 

 
 

 
 

Percent Cover 
Plot Number L<10 L10-30 L>30 Litter%  

T1A 0.6 0.3 0.7 39.2 
T1B 0.6 0.3 0.6 38.2 
Mean 0.6 0.3 0.7 38.7 
T2A 1.7 2.7 4.5 47.7 
T2B 1.5 2.5 4.2 47.3 
Mean 1.6 2.6 4.3 47.5 

Treatment Mean 1.1 1.5 2.5 43.1 
 



 
Percent Cover 

Plot Number L<10 L10-30 L>30 Litter%  
T3A 2.1 1.5 2.4 33.5 
T3B 2.8 4.3 4.1 24.6 
Mean 2.5 2.9 3.2 29.1 
T4A 7.6 5.6 5.6 61.0 
T4B 8.3 6.3 5.2 74.9 
Mean 8.0 6.0 5.4 67.9 

Treatment Mean 5.2 4.5 4.3 48.5 
 
 

Percent Cover 
Plot Number L<10 L10-30 L>30 Litter%  

T5A 4.7 3.8 6.5 32.7 
T5B 2.9 4.8 7.8 24.2 
Mean 3.8 4.3 7.1 28.4 
T6A 3.8 4.4 7.4 27.1 
T6B 5.1 4.6 9.1 25.4 
Mean 4.5 4.5 8.3 26.2 

Treatment Mean 4.1 4.4 7.7 27.3 
L (Logs) in cm diameter 

Table 8  Mean Percent cover of Leaf Litter and Various Sized Logs 
 

The yellow and orange shade indicate parameters that either between transects of 
between similar treatment plots have a great difference. 
 
Frank Batini also carried out some vegetation analysis on each sampling point.  His data 
is tabulated below (Table 9). 
 

 
Table 9  Other Vegetation Data for the Plots 

 

Plot Number 
Basal Area over 

Bark (m2/h 
% Canopy 

Cover 
T1A 28 34 
T1B 27 31 
Mean 27.5 32.5 
T2A 32 34 
T2B 26 26 
Mean 29 30 

Treatment Mean 28.3 31.3 
 

Plot Number 
Basal Area over 

Bark (m2/h 
% Canopy 

Cover 
T3A 39 50 
T3B 36 43 
Mean 37.5 46.5 
T4A 31 52 



Plot Number 
Basal Area over 

Bark (m2/h 
% Canopy 

Cover 
T4B 31 46 
Mean 31 49 

Treatment Mean 34.3 47.8 
 

Plot Number 
Basal Area over 

Bark (m2/h 
% Canopy 

Cover 
T5A 42 33 
T5B 41 30 
Mean 41.5 31.5 
T6A 28 50 
T6B 22 49 
Mean 25.5 49.5 

Treatment Mean 33.5 40.5 
 
 

4.5 Fire History 
 

Sites1 and 2 fuel ages 19 and 18 years old, 
Sites 3 and 4 fuel ages 4.5 and 4.5 years old, 
Sites 5 and 6 , fuel ages 5.5 and 5.5 years old, 

 

4.6 Vegetation Summary 
 

Table 10  Summary of Plot Characteristics 
 (derived from Sections4.4 and 4.5) 

 
Plot Number 1 2 3 4 5 6 

Proposed Catchment 
Treatment 

Thinning Thinning Logging 
and 

Thinning 

Logging 
and 

Thinning 

Control Control 

Vegetation Type P/S or P S P or P/S P or P/S P or P/S P 
Burning History 
(Years since last 

burn) 

19 18 4.5 4.5 5.5 5.5 

Dieback Status Dieback 
Free 

Dieback 
Free 

Dieback 
Free 

Dieback 
Free 

Dieback 
Free 

Dieback 
Free 

% Canopy Cover 
(FB) 

32.5 30 46.5 49 31.5 49.5 

Basal Area over 
Bark (m2/ha (FB) 

27.5 29 37.5 31 41.5 25.5 

0-50cm % 
Cover(M) 

6.1 9.2 20.3 22.0 39.5 31.6 

>100cm % Cover 
(M) 

36.4 44.9 43.7 55.6 67.2 87.8 



Plot Number 1 2 3 4 5 6 
Litter and 

logs<10cm % Cover 
(M) 

39.3 49.1 31.6 75.9 32.2 30.7 

Logs >10cm % 
Cover (M) 

1 6.9 6.1 11.4 11.4 12.8 

FB=Frank Batini  M= Mattiske and Associates 

 
Table 11 tabulates the interrelationship between the various vegetation parameters measured.  
Note that there is a negative or no relationship between time since burning and the other 
vegetation characteristics where one would expect a positive relationship.  This is most likely 
related to the fact that, within the mining envelope, a heavy logging operation was carried out due 
to the fact that it would be up to 15 years before a prescribed burn could be carried out within the 
mining envelop due to the sensitivity of the rehabilitation to burning.  This treatment greatly 
reduced the biomass and the potential of the area to produce biomass and litter.  Hence the low 
amounts of these in Plots 1 and 2 which are within the mining envelop. 
 

Table 11 Correlation between the various vegetation Characteristics of the Plots 
(R>0.805 is significant at the 5% level with 1 tail test and 5 D of F) 

 

  

Basal 
Area 

m2/ha 

Burning 
History 
(Years 
since 
last 

burn) 
0-50cm % 

Cover 
>100cm % 

Cover 

Litter and 
logs<10cm % 

Cover 
Logs >10cm 

% Cover 
Basal Area m2/ha 1.00      
Burning History (Years since last 
burn) -0.66 1.00     
0-50cm % Cover 0.46 -0.81 1.00    
>100cm % Cover 0.00 -0.59 0.81 1.00   
Litter and logs<10cm % Cover 0.24 0.00 -0.27 -0.23 1.00  
Logs >10cm % Cover 0.23 -0.74 0.82 0.86 0.15 1.00 

 
 
 
 



5 Results and Discussion 
 
Details of the individual fauna groups are tabulated in Tables 17 to 28 
 

5.1 Plot Analaysis 

5.1.1 Within Plot Variation 
 
The two types of treatment area should differ as different thinning treatments are being 
proposed for each of the two areas.  The logging/thinning areas would differ from the 
thinning areas by at least having more harvestable logs available at an adequate number 
to be commercially worth while.  This may or may not be reflected in other vegetation 
characteristics and parameters such as basal area, canopy cover and vegetation density at 
different strata levels.  One also might surmise that the plots in the thinning areas would 
be different from the plots in the logging/thinning and control areas and that the latter two 
would be similar given that both have not been logged for many years. 
 
The vegetation analysis supports these differences  
 
The initial pre treatment analysis of the fauna data was carried out with these 
hypothesizes in mind.  Table 12 looks at the means of the total fauna data to identify 
differences between transects with in plots and between plots within Catchment 
Treatment areas.  Possible differences are coloured.  Differences include 

·  Transects within Plots(Blue) 
·  Transects except in a few cases are similar for all fauna groups.  Plots in the more 

vegetated areas (control and logging/thinning) show transect difference in some of 
the ant data. 

 
Table 13 summarizes the data within Plots, between plots and between catchment 
treatment areas. 
 

Table 12  Summary Comparison of TA and TB within Plots and with Catchment 
Treatments Areas 

 
Fauna Group Plot 1 Plot 2 

 TA TB TA TB 
Catchment 
Treatment 

Means*/Totals 
Total Mardos Apl 06 0 1 0 1 2 
Total Mardos Aug 06 0 0 0 0 0 
Total Mardos Dec 06 0 0 0 0 0 
Total Birds Winter 3 14 17 
No Bird Species Winter  2 6 8 
Total Birds Summer 19 38 57 
No Bird Species Sumer 11 15 21 
Total Reptiles (Mar 06) total 
TA and TB 

1 3 5 4 13 

Number of Reptile Species 1 2 1 3 3 



(Mar 06) total TA and TB 
Total Reptiles (Dec 06)  5 6 3 9 23 
Number of Reptile Species 
(Dec 06) total TA and TB 

3 2 2 5 6 

Ant Numbers 386 289 270 257 1202 
Ant Species 24 20 29 25 46 
Ant Species Diversity 0.79 0.90 1.05 1.09 0.96* 
Ant Species Evenness 0.58 0.69 0.72 0.78 0.69* 
Number of Aranae 16 14 2 6 38 
Number of Acarina 59 50 30 20 159 
Number of Collembola  54 86 31 62 243 
Number of Coleoptera 308 145 325 381 1159 
Number of Diptera 9 18 18 4 49 
Number of Hymenoptera 7 9 11 11 38 

 
 
 

 Plot 3 Plot 4 
 TA TB TA TB 

Catchment 
Treatment 

Means*/Totals 
Total Mardos Apl 06 4 3 4 8 19 
Total Mardos Aug 06 2 9 3 2 16 
Total Dec 06 3 4 1 1 9 
Total Birds Winter 26 6 32 
No Bird Species Winter  9 4 10 
Total Birds Summer 20 7 27 
No Bird Species Sumer 10 7 10 
Total Reptiles (Mar 06) total 
TA and TB 

0 0 0 0 0 

Number of Reptile Species 
(Mar 06) total TA and TB 

0 0 0 0 0 

Total Reptiles (Dec 06)  0 0 1 1 2 
Number of Reptile Species 
(Dec 06) total TA and TB 

 0 1 1 2 

Ant Numbers 55 50 185 61 351 
Ant Species 14 13 17 7 40 
Ant Species Diversity 0.89 0.91 0.73 0.64 0.79* 
Ant Species Evenness 0.78 0.82 0.60 0.75 0.74* 
Number of Aranae 14 8 18 14 54 
Number of Acarina 12 35 59 17 123 
Number of Collembola  19 25 17 23 84 
Number of Coleoptera 66 38 33 21 158 
Number of Diptera 3 12 14 15 44 
Number of Hymenoptera 14 8 17 9 48 

 
 

 Plot 5 Plot 6 
 TA TB TA TB 

Catchment 
Treatment 

Means*/Totals 
Total Mardos April 06 5 6 6 3 20 
Total Mardos Aug 06 5 5 4 3 17 
Total Mardos Dec 06 5 2 1 4 12 
Total Birds Winter 2 4 6 
No Bird Species Winter  2 1 3 
Total Birds Summer 7 2 9 
No Bird Species Sumer 3 1 4 
Total Reptiles (Mar 06) total 
TA and TB 

5 2 1 0 8 



 Plot 5 Plot 6 
 TA TB TA TB 

Catchment 
Treatment 

Means*/Totals 
Number of Reptile Species 
(Mar 06) total TA and TB 

3 2 1 0 3 

Total Reptiles (Dec 06)  3 6 1 2 12 
Number of Reptile Species 
(Dec 06) total TA and TB 

3 3 1 2 7 

Ant Numbers 160 230 227 68 685 
Ant Species 22 19 8 9 36 
Ant Species Diversity 1.01 0.85 0.28 0.72 0.72 
Ant Species Evenness 0.75 0.66 0.31 0.76 0.62 
Number of Aranae 11 21 15 13 60 
Number of Acarina 38 45 41 46 170 
Number of Collembola  27 76 11 18 132 
Number of Coleoptera 201 80 50 23 352 
Number of Diptera 6 4 27 16 53 
Number of Hymenoptera 5 5 10 7 27 

 
 

5.1.2 Plots within Catchment Treatments 
 
Plot differences are more common and include the following 
 
Table 13  Differences between plots within catchment treatment areas in the various 

fauna groups and parameters.   
Figure in () indicate the plot with the highest figure 

 
Fauna Group and parameter  

 
Plot Group 

Reptile 
No 

Bird 
No 

Ant 
Diversity 

Ant 
Species 

No 

Arthropoda 

Thinning 
(Plots 1 and 2) 
 

(2) (2) (2)  Spider No(1) 
and Mite No 
(1) 

Logging/thinning 
(Plots 3 and 4) 
 

 (3) (3)   

Control 
(Plots 5 and 6) 

   (5) Springtails (5) 
beetles (5) 
Flies (6) 

 
There are no differences between plots within treatments for Mardos. 
 
 
 
 
 



5.1.3 Plots Between Catchment Treatments 
 
Table 14 summarizes these data. These data indicate the treatment areas do not have the 
same fauna characteristics.  For examples the groupings and those that have high 
numbers in the respective parameter. 

·  Mardos numbers :  Proposed logging/thinning (Plots 3 / 4)with Control (Plots 5/6) 
·  Birds numbers and species:  Proposed thinning (Plots 1 / 2 with Proposed 

logging/Thinning (Plots 3 / 4) 
·  Reptiles numbers and species:  Proposed thinning (Plots 1 / 2) with Control (Plots 

5/6) 
·  Arthropods (Ants, springtails and beetles numbers and species):  Proposed 

thinning (Plots 1 / 2) are separate from the other propose treatment areas (3, 4, 5, 
and 6). 

 
 

Table 14  Summary of Fauna Parameters for the Different Catchment Treatment 
Areas of the Wungong Catchment 

 
Fauna Group Thinning 

Catchment 
Treatment 

Areas 
(Plots 1 and 2) 

Logging and 
Thinning 

Treatment 
Areas 

(Plots 3 and 4) 
Control 

(Plots 5 and 6) 
Total Mardos Apl 06 2 19 20 

Total Aug 06 0 16 17 

Total Mardos Dec 06 0 9 12 

Total Birds Winter 17 32 6 

No Bird Species Winter  8 10 3 

Total Birds Summer 57 27 9 

No Bird Species Sumer 21 10 4 

Total Reptiles (Mar 06) total 
TA and TB 

13 0 8 

Number of Reptile Species 
(Mar 06) total TA and TB 

3 0 3 

 Total Reptiles (Dec 06)  23 2 12 
Number of Reptile Species 
(Dec 06) total TA and TB 

6 2 7 

Ant Numbers 1202 351 685 
Ant Species 46 40 36 
Ant Species Diversity (Means) 0.96* 0.79* 0.72* 
Ant Species Evenness (Means) 0.69* 0.74* 0.62* 
Number of Araneae 38 54 60 
Number of Acarina 159 123 170 
Number of Collembola 243 84 132 
Number of Coleoptera 1159 158 352 



Fauna Group Thinning 
Catchment 
Treatment 

Areas 
(Plots 1 and 2) 

Logging and 
Thinning 

Treatment 
Areas 

(Plots 3 and 4) 
Control 

(Plots 5 and 6) 
Number of Diptera 49 44 53 
Number of Hymenoptera 38 48 27 

 
 

5.1.4 Summary of Plots 
The following table tabulates the data according to Plots 
 

Table 15  Summary of the fauna data 
 

Fauna Group Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 
Total Mardos Apl 06 1 1 7 12 11 9 

Total Mardos Aug 06 0 0 11 5 10 7 

Total Mardos Dec 06 0 0 7 2 7 5 

Total Birds Winter 3 14 26 6 2 4 

No Bird Species Winter  2 6 9 4 2 1 

Total Birds Summer 19 38 20 7 7 2 

No Bird Species Sumer 11 15 10 3 3 1 

Total Reptiles (Mar 06)  4 9 0 0 7 1 

Number of Reptile Species (Mar 06)  2 3 0 0 3 1 

Total Reptiles (Dec 06)  11 12 0 2 9 3 

Number of Reptile Species (Dec 06)  4 6 0 2 5 3 

Ant Numbers 675 527 105 246 390 295 

Ant Species 44 54 27 24 41 17 

Ant Species Diversity 0..85 1.07 0.9 0.69 0.93 0.5 

Ant Species Evenness 0.64 0.75 0.8 0.68 0.71 0.54 

Number of Aranae 30 8 22 32 32 28 

Number of Acarina 109 50 47 76 83 87 

Number of Collembola  140 93 44 40 103 29 

Number of Coleoptera 453 706 104 54 281 73 

Number of Diptera 27 22 15 29 10 43 

Number of Hymenoptera 16 22 22 26 10 17 

Number of Opilionida 0 0 1 0 0 0 

Number of Pseudoscorpionida 3 6 1 10 3 3 

Number of Scorpionida scorpions 0 0 1 0 0 0 

Number of centipedes 2 1 0 0 1 0 

Number of Isopoda 5 5 2 6 1 5 

Number of Thysanura 3 0 6 1 3 4 

Number of Blattodea 3 2 28 11 3 18 

Number of Isoptera 3 4 0 0 4 2 

Number of Mantodea 0 0 1 0 0 0 



Fauna Group Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 

Number of Dermaptera 2 2 0 1 2 0 

Number of Orthoptera 5 6 1 0 2 0 

Number of Psocoptera 8 13 2 4 5 5 

Number of Hemiptera 5 4 10 9 6 7 

Number of Thysanoptera 0 5 6 27 6 8 

Number of Lepidoptera 2 1 1 1 1 2 

Number of Endopterygote larvae 5 7 30 27 3 21 

 
Though Table 17 shows a negative correlation between time since last burn and the 
number of some fauna groups, this seems to be related toward the forest prescription of 
heavily logging the forest within the bauxite mining envelope to reduce biomass and 
future litter formation due to the sensitivity of rehabilitation to prescribed burns up to 15 
years of age.  The other correlation between vegetation characteristics and fauna numbers 
are more ecologically explainable (Table 16). 
 

Table 16 Relationship of faunal group to vegetation characteristics 
 

Fauna Group General Relationship with 
Vegetation Characteristics 

Possible Reason 

Mardos +ve Source of cover, nesting 
and feeding ? 

Reptiles and Ants -ve More active with less cover 
allowing increase energy 
from the sun to reach the 
ground? 

Birds - ve Unknown but these 
vegetation characteristics 
could be – ve related to 
food sources eg flowering 
plants such as Banksia spp? 

Arthropod groups -ve and +ve depending upon 
group 

Due to cover and food 
sources ? 

 
These relationships may have some predictive power to what might result with the 
planned catchment thinning operations. 
 



Table 17  Correlation between Vegetation and Fauna Characteristics of Plots 
(Two tailed 5%significance with 5 d of f is 0.88) 

  

Total 
Mardos 
Apl 06 

Total 
Mardos 
Aug 06 

Total 
Mardos 
Dec 06 

Total 
Birds 

Winter 

No Bird 
Species 
Winter  

Total 
Birds 

Summer 

No 
Bird 

Species 
Sumer 

Total 
Reptiles 

(Mar 
06)  

Number 
of 

Reptile 
Species 

(Mar 06)  

Total 
Reptiles 
(Dec 06)  

Number 
of Reptile 
Species 
(Dec 06)  

Ant 
Numbers 

Ant 
Species 

Ant 
Species 

Diversity 

Ant 
Species 

Evenness 

Basal Area m2/ha 0.72 0.61 0.50 -0.06 0.04 -0.58 -0.51 -0.46 -0.44 -0.49 -0.51 -0.48 -0.39 -0.13 0.22 

Burning History 
(Years since last burn) -0.93 -0.89 -0.81 -0.11 -0.07 0.72 0.77 0.62 0.59 0.83 0.62 0.89 0.79 0.50 0.02 

0-50cm % Cover 0.84 0.79 0.81 -0.28 -0.34 -0.75 -0.83 -0.14 -0.04 -0.37 -0.09 -0.52 -0.49 -0.39 -0.22 

>100cm % Cover 0.63 0.44 0.49 -0.43 -0.56 -0.72 -0.83 -0.18 -0.05 -0.31 0.03 -0.34 -0.59 -0.70 -0.65 
Litter and logs<10cm 
% Cover 0.19 -0.38 -0.54 -0.13 0.08 0.04 -0.03 -0.15 -0.29 -0.09 -0.03 -0.03 -0.03 -0.06 0.08 

Logs >10cm % Cover 0.83 0.52 0.49 -0.26 -0.28 -0.61 -0.79 -0.17 -0.15 -0.42 -0.04 -0.55 -0.55 -0.50 -0.30 

 

  

Number 
of 

Aranae 

Number 
of 

Acarina 
Number of 
Collembola  

Number of 
Coleoptera 

Number 
of 

Diptera 
Number of 

Hymenoptera 
Number of 
Opilionida 

Number of 
Pseudoscorpionida 

Number of 
Scorpionida 
scorpions 

Number of 
centipedes 

Number 
of 

Isopoda 

Basal Area m2/ha 0.73 0.12 -0.16 -0.65 -0.41 -0.04 0.25 0.12 0.25 -0.25 -0.40 
Burning History 
(Years since last burn) -0.48 0.20 0.76 0.89 0.03 -0.05 -0.35 0.00 -0.35 0.82 0.37 

0-50cm % Cover 0.50 0.06 -0.41 -0.60 -0.09 -0.48 -0.04 -0.15 -0.04 -0.48 -0.53 

>100cm % Cover 0.34 0.19 -0.54 -0.51 0.47 -0.33 -0.32 -0.04 -0.32 -0.50 -0.05 
Litter and logs<10cm 
% Cover 0.04 -0.08 -0.17 -0.04 0.16 0.70 -0.32 0.96 -0.32 -0.18 0.63 

Logs >10cm % Cover 0.25 -0.13 -0.67 -0.54 0.23 -0.03 -0.24 0.31 -0.24 -0.70 -0.06 

 

  
Number of 
Thysanura 

Number of 
Blattodea 

Number 
of 

Isoptera 
Number of 
Mantodea 

Number of 
Dermaptera 

Number of 
Orthoptera 

Number of 
Psocoptera 

Number of 
Hemiptera 

Number of 
Thysanoptera 

Number of 
Lepidoptera 

Number of 
Endopterygote 

larvae 

Basal Area m2/ha 0.29 0.22 -0.50 0.25 -0.12 -0.60 -0.78 0.66 0.50 -0.38 0.33 
Burning History (Years 
since last burn) -0.46 -0.64 0.60 -0.35 0.67 0.95 0.86 -0.81 -0.54 0.30 -0.66 

0-50cm % Cover 0.31 0.21 -0.02 -0.04 -0.30 -0.70 -0.57 0.32 0.23 -0.16 0.11 

>100cm % Cover 0.14 0.18 0.03 -0.32 -0.42 -0.63 -0.30 0.11 0.21 0.25 0.13 
Litter and logs<10cm % 
Cover -0.70 -0.24 -0.35 -0.32 0.18 -0.07 0.11 0.16 0.83 -0.36 0.26 

Logs >10cm % Cover -0.09 0.17 -0.14 -0.24 -0.36 -0.70 -0.34 0.30 0.57 -0.24 0.29 

 



5.2 Fauna Analysis 

5.2.1 Ants 
 
This report, by Brian Heterick, discusses the data from the initial collection of ants in the 
Wungong Dam catchment area.  
 
Analysis of the catch reveals a rich and typical ant fauna for this part of Western 
Australia. The total number of species shown in Table 23 is 70, but some doubt is here 
expressed about the number of Stigmacros spp. collected. The species described as S. 
clarki, S. glauerti and S. occidentalis, respectively, by McAreavey, are poorly 
characterised, and may actually represent only one or two species. All three forms (as far 
as can be identified.) are to be found among the Wungong catch.  There is no reservations 
about the other species, which are sufficiently distinctive so as not to cause problems with 
identification. 
 
Overall, the number of genera -29 - and the number of subfamilies – eight – is fewer than 
are known to occur in the area, but pitfall trapping alone would be insufficient to account 
for all the taxa. Tree-dwelling species of Podomyrma and cryptic species found mostly 
under rocks and woody debris (e.g., Discothyrea and Sphinctomyrmex spp.) probably 
occur in the Wungong area but are unlikely to fall into pitfall traps. Queens and a male of 
Amblyopone australis Erichsen were collected, but this subfamily does not appear in the 
table, which covers workers only. Additionally, large, solitary predators such as 
Myrmecia and Leptogenys were sparsely represented in the catch. Figure 5 gives ant 
Functional Group data, based mainly on genera allocated Functional Groups by Andersen 
(1995).  

 
The material collected suggests that the current system is effectively healthy, closed 
woodland with a stable soil profile. The samples examined were clean, without much 
sediment, unlike pitfall trap samples from rehabilitated minesites. The spread of ant 
species is very even with relatively low abundance and high richness and diversity 
indices (Shannon-Weaver) for most sites. The most ant rich sites are those that were 
burned six or more years ago. In the sites burned most recently opportunist ant species 
(especially Rhytidoponera spp.) and hot climate specialists (e.g., Melophorus and 
Meranoplus spp.) are largely or wholly absent. Iridomyrmex spp. were only collected in 
small numbers, and the absence of notable pioneer species such as the meat ant 
Iridomyrmex greensladei Shattuck and its smaller relative Iridomyrmex discors Forel, 
Iridomyrmex chasei Forel and Iridomyrmex rufoniger suchieri Forel suggests that the 
area has not been exposed to much disturbance. If the thinning process is not carefully 
controlled, potential perturbation of the invertebrate community may be signaled by the 
appearance of indicator Iridomyrmex spp. such as those listed above. In damaged 
woodland these four species are often trapped in huge numbers. Other, ‘weedy’ species 
often found in minesites, e.g., Cardiocondyla nuda (Mayr), are significantly absent from 
the Wungong material. Again, should such taxa appear in post-thinning collections, this 
would be a cause for concern. 
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Figure 5  Legend for Ant Functional Groups:  

SP Solitary predators 
GM Generalized Myrmicinae 

OPP Opportunists 
CR Cryptic species 

HC Hot Climate Specialists 
CC Cold Climate Specialists 
SC Subordinate Camponotini 
DD Dominant Dolichoderinae 

 



5.2.2 Other Invertebrates 

 
Figure 6  Arthropod Data for Each Plot Classified under Taxa and Feeding Guilds 

 



The data in Figure 6 show the number of each arthropod group caught in each plot as raw 
numbers of individuals from that order and as a percentage that group is of the total 
caught in the particular plot (the green blocks are the two highest percentage plots for a 
particular arthropod group.  Data with total numbers <14 were not coloured) and as a 
percentage of the total (from plots 1-6) of that group caught in the particular plot (the red 
blocks are the two highest percentage arthropod group for that particular plot).  As well 
using data from Moran and Southwood (1982) and Basset and Arthington (1992), and 
noting the limitations of guild data in Hawkins and MacMahon (1989), the feeding guilds 
each arthropod group could be in is also documented in the Figure.  As the taxa were not 
detailed some of the groups had several feeding guilds assigned to them. Detailed 
identification of the groups to the family, genera and species level will allow the guild 
data to be refined. 
 
The data show 

1. Ants, beetles and mites were the three main arthropod groups caught in all the 
plots. 

2. The arthropod groups consist of three main feeding guilds - defoliators, 
scavengers and predators.  All plots had representatives from the three main 
feeding guilds though the particular arthropod group represented in the particular 
feeding guild differed between plots. 

3. Total numbers of individuals of a particular arthropod group and the actual 
arthropod groups caught differed between plots. 

4. The vegetation characteristics collected for each plot does not seem to explain this 
variation between plots (Table 6) 

 

5.2.3 Frogs 
The two C georgiana that were caught in April were caught have a rain event and would 
illustrate the general dispersal of frogs begins at the start of the autumn rains and the area 
of dispersal includes upland areas (where all plots were located) of the Jarrah forest away 
from streams.  No frogs were caught in the August period while three dehydrated 
individuals of C georgiana (2) and Heleioporus inornatus were caught during December 
indicating some movement of frogs in the upland area of the Jarrah forest during this 
period.  
 



5.2.4 Reptiles 
Tables 17 and 18 summarizes the reptile data.  The individual data is to be found in 
Tables 26 
 

Table 18  Reptile Families Caught 
 
Catchment Thinning Plot 1 and 2 
 

March 2006 December 2006 
Genus Species Number Genus Species Number) 

Lerista distingunda 10 Hemiergis initialis 5 
Mentia greyii 1 Morethia obscura  5 
Morethia obscura 1 Lerista distinguenda 7 
   Tiliqua rugosa 4 
   Crenadactylus ocellatus 1 

 
Family No of 

Species 
Number of 
Individuals 

Skinks 5 33 
Gekkos 1 1 
Total 6 34 

 
Catchment Logging and Thinning Plots 3 and 4 
 

December 2006 
March 2006 Genus Species Number 

Acritoscincus trilineatus 1 
Tiliqua rugosa 1 Nothing 

    
 

Family No of 
Species 

Number of 
Individuals 

Skinks 2 2 
Total 2 2 

 
 
Control Plots 5 and 6 
 

March 2006 December 2006 
Genus Species Number Genus Species Number 

Ctenotus delli 3 Morethia obscura 2 
Morethia obscura 4 Ctenotus delli 2 
Lerista distingunda 1 Lerista distinguenda 4 
   Hemiergis initialis 2 
   Cryptoblepharus plagiocephalus 1 
   Acritoscinus trilineatus 1 



March 2006 December 2006 
Genus Species Number Genus Species Number 

   Hemiergis initialis 1 
   Egernia  pulchra  1 
   Pygopus lepidopodus  1 
   Ramphotyphlops australis 1 

 
Family No of 

Species 
Number of 
Individuals 

Skinks 8 22 
Legless lizards 1 1 
Blind Snakes 1 1 
Total 10 24 

 
The skinks are the most abundant reptile group caught in terms of number of species and 
number of individuals.  Within this group there are common and widely dispersed species 
(e.g. Lerista distingunda) and uncommon species (e.g. Egernia pulchra) and species that 
seem to be restricted to a single site (e.g. Ctenotus delli). Overall 10 skink species and 58 
individuals were caught. 
 
The other families are restricted to one species and the same number of individuals. 
 

5.2.5 Physiological Aspects of Reptile Catch 
 
There was no differences in SV length between Plots.  Though there was an increase in 
SV length for L distinguenda over the period March to December this was not significant.  
Thus statistically there was no difference in SV length between plots or time of sampling.  
This would indicate either reptile SV length had reached its peak in March and didn’t 
increase or that no growth occurred during the winter period when temperatures and 
activity would have been low for reptiles. 
 

Table 19  SV length of Reptile Species 
(n) number of individuals in group 

 

Plot Hemiergis initialis Lerista distinguenda Morethia obscura 
 March 

2006 
December 

2006 
March 
2006 

December 
2006 

March 
2006 

December 
2006 

PLOT 1  34 (3) 32 (3) 39 (3)   46 (3) 
PLOT 2  37 (2) 32 (7) 40 (4) 38 (1) 32 (2) 
PLOT 5  37 (1) 31 (1) 34 (4) 42 (3) 43 (2) 
PLOT 6  32 (1)   39 (1)  
 
If we assume that growth did occur during this period (and the L distinguenda data 
suggested that it did) the difference between L distinguenda and M obscura could be that 
the former has a lower temperature for activity than the latter and so had more active time 



during March to August to feed than M obscura and so increased in weight during this 
period. 
 

5.2.6 Birds 
Bird species fluctuated between seasons and between catchment treatment area types.  
Some bird species were not seen during the either of the monitoring period especially 
summer.  These species which had sufficient number of observations included  

·  Pardalotes:  Increased numbers in summer.  Alcoa data have more in winter 
which is similar to Johnsone and Storr (2004).  The current summer survey 
may have been too early to detect the summer migration out of the forest 

·  Nectivorous species:  Increased numbers in summer.  Similar to Alcoa data.  
Most likely related to the flowing period of Jarrah forest plants 

·  Red caped parrot: Increased number in summer.  Similar to what is seen in the 
Alcoa data 

·  Western Rosella: Increased numbers in winter.  Alcoa has higher number in 
summer.  Johnstone and Storr (2004) do not have this or the previous species 
as one that under goes migratory movements.. 

 
The control plot was depauperate in term of species and number of birds.  To study this 
further the bird species were classified according to food eaten (from Johnstone and Storr 
2004).  This indicates that the Control sites had less nectivorous, insectivorous and nut 
eating species that the other two.  There were less Banksias trees at the control plot but 
the insect population and forest trees were similar between Plots 3 and 4 and the Control 
plots so the reason for the lower number of these guild types is not known. 
 
Using a different Guild type (Whykes 1983) Table 22 produced a similar picture. 
 

Table 20  Bird Species Classified According to Feeding Habits as identified by Johnstone 
and Storr 2004 

 
 Species Food 

Columbidae   
 Common Bronzewing Leguminous seeds 
Psittacidae   
 Red-capped Parrot Seeds of eucalypt trees and other species  
 Red-tailed Black Cockatoo Seeds of eucalypt trees 
 Ring-necked Parrot Seeds of eucalypt trees and other species  
 Western Rosella  Seeds of eucalypt trees and other species  
Halcyonidae   
 Laughing Kookaburra reptiles larger insects, small birds and mammals 
Cracticidae   
 Grey Currawong Large insects, fleshy seeds, snails 
Corvidae   
 Australian Raven Large insects, small reptiles, nestlings dead animals 
Pachycephalidae   
 Golden Whistler Mainly medium sized insects in trees and shrubs 



 Species Food 
Maluridae   
 Red-winged Fairy-wren Small insects in low dense vegetation, on ground in leaf litter 
Acanthizidae   
 Broad-tailed Thornbill Small insects in vegetation in shrubs and low trees. 
 Weebill Small insects on leaves in canopy and sub canopy of forest 
 Western Thornbill  Small insects in the understorey and on the ground. 
Petroicidae   
 Scarlet Robin Small insects near the ground 
 Yellow Robin Small insects 
Dicruridae   
 Grey Fantail Small insects in all strata by flying  and on the ground 
 Willie Wagtail Small insects in all strata by flying  and on the ground 
Zosteropidae   
 Grey-breasted White-eye small insects, visits flowers for insects 
Padalotidae   
 Spotted Pardalote Small insects on leaves in mid to upper canopy of forest 
 Striated Pardalote Small insects on leaves in mid to upper canopy of forest 
Meliphagidae   
 Brown Honeyeater Nectar and insects 
 Little Wattlebird Nectar and insects 
 New Holland Honeyeater Nectar and insects 
 Red Wattlebird Nectar and insects 
 Western Spinebill  Nectar and insects 
 White-naped Honeyeater Nectar and insects 

 
 
 
Table 21  Bird species grouped into above feeding guilds for each of the catchment 

treatment types 
Number of individuals in the Group 

SPECIES' 
Plots 1, 2 
Thinning 

Plot 3, 4 
Logging and 

Thinning 
Plot 5, 6 
Control 

Columbidae  
Common Bronzewing 2 0 0 

    
Psittacidae  
Ring-necked Parrot 
Red-capped Parrot 
Western Rosella 
Red-tailed Black Cockatoo 19 23 1 
    
Halcyonidae  
Laughing Kookaburra 
Cracticidae  
Grey Currawong 
Corvidae  
Australian Raven 5 3 0 



Number of individuals in the Group 

SPECIES' 
Plots 1, 2 
Thinning 

Plot 3, 4 
Logging and 

Thinning 
Plot 5, 6 
Control 

    
Pachycephalidae  
Golden Whistler 1 0 0 
    
Petroicidae  
Scarlet Robin 
Yellow Robin 
White-breasted Robin 
Dicruridae  
Grey Fantail 
Willie Wagtail 
Acanthizidae  
Weebill 
Broad-tailed Thornbill 
Western Thornbill 
Maluridae  
Red-winged Fairy-wren 
Zosteropidae  
Grey-breasted White-eye 24 20 10 

    
Padalotidae  
Spotted Pardalote 
Striated Pardalote 6 2 2 
    
Meliphagidae  
Brown Honeyeater 
White-naped Honeyeater 
New Holland Honeyeater 
Western Spinebill 
Little Wattlebird 
Red Wattlebird 17 11 2 
    

Totals 74 59 15 
 
 
 

Table 22  Birds Grouped According to Wykes 1983 
Feeding and Foraging 

Guild Species 
Insectiverous  

Ground foraging Australian Raven 
 Grey Currawong 
 Scarlet Robin 
 Yellow Robin 



Feeding and Foraging 
Guild Species 
Shrub Foraging Grey-breasted White-eye 

 Red-winged Fairy-wren 
 Western Thornbill  
 Weebill 

Tree Foraging Broad-tailed Thornbill 
 Golden Whistler 
 Spotted Pardalote 
 Striated Pardalote 

Air Foraging Grey Fantail 
 Willie Wagtail 

Carnivorous Laughing Kookaburra 
Nectarivore Brown Honeyeater 

 Little Wattlebird 
 New Holland Honeyeater 
 Red Wattlebird 
 Western Spinebill  
 White-naped Honeyeater 

Gramnivore Common Bronzewing 
 Red-capped Parrot 
 Red-tailed Black Cockatoo 
 Ring-necked Parrot 
 Western Rosella  

 

5.2.7 Mammals 
 

Table 23  Body Weights of Mardos caught in August/December 
 

Mardo Average Wt 
August 2006 December 2006 Plot Number 

 
 

Adult 
Male  

Adult 
Female  

Adult 
Females 

Juvenile 
Males 

Juvenile 
Females  

Plot 3 50.1 31.0 36.0 11.8 10.3 
Plot 4 51.2 27.8  10  
Plot 5 39.7 26.7  10.7 9.0 
Plot 6 42.2 29.0 36.8 10.0 10.5 

Plot 3/4 50.5     
Plot 5/6 40.5     
P(T<=t) one-
tail 0.009  

   

Sex and Age 
of Mardos 

18 
 

16 
 

3 12 4 

 
Adult male Mardos weighed more than adult females.   
 



The adult males of plots 3 and 4 were significantly heavier than those from 5 and 6 
(Table 23).  The reason for this is not known as 

1. Food availability, in terms of the number of arthropods and reptiles caught, are 
similar for the two areas (3/4 and 5/6). 

2. Animal competition (through Mardo densities) in terms of numbers caught, are 
similar for the two areas (3/4 and 5/6). 

3. Availability of sites for protection and stress from predators in terms of vegetation 
characteristics (logs and ground cover see Table 6 to 11) , are similar for the two 
areas (3/4 and 5/6). 

 
Numbers of Mardos at each of the combined sites are similar (see Table 14).  As well the 
number of invertebrates and reptiles is lower (see Table 15,  Figure 5) in Plots 3 and 4 so 
it is unlikely to be food.  However this lower numbers of these two food sources might 
be due to the greater degree of predation of Plot 3 and 4 Mardos on these two food 
sources causing the greater weight of these Mardos and the lower food sources in Plot 3 
and 4 compared to Plots 5 and 6.   
 
There may also be slightly different breeding seasons between the two site with Mardos 
from Plots 3 and 4 being born before those from Plots 5 and 6.  The weight of juvenile 
Mardos (especially males) from these two site suggest that this could be so.  Juveniles 
from plots 3 and 4 are a little heavier than those from plots 4 and 5 (see Table 23).  Thus 
these animals would reach a heavier weight. 
 
The characteristics of the captures of the Mardos over the year conforms with the 
recorded life histories of the species (Strain 1995) with males ( 56g average) being 
heavier than female (34g average), both male and females being present in autumn and 
late winter (April/August trappings) mating and males dying after mating (no males 
caught in December) and females living longer (some females caught in December) and 
the young weaning 4 month after mating ( juveniles caught in December). 
 
 
 
 



Table 24  Plot details for the Ant Fauna 
 

Taxon 

Total 
Numbers 

Plot 1 

Total 
Numbers 

Plot 2 

Thinning 
Catchment 
Treatments 

Totals 

Total 
Numbers 

Plot 3 

Total 
Numbers 

Plot 3 

Logging 
and 

Thinning 
Catchment 
Treatments 

Totals 

Total 
Numbers 

Plot 5 

Total 
Numbers 

Plot 6 
Control 
Totals 

Dolichoderinae          
Anonychomyrma itinerans perthensis Forel    1 16 17    
Anonychomyrma nitidiceps André       1  1 
Anonychomyrma sp. JDM 835  1 1       
Doleromyrma darwiniana (Forel)  68 27 95 22 7 29 52  52 
Dolichoderus ypsilon Forel    1  1    
Iridomyrmex bicknelli Emery 10 103 113       
Iridomyrmex conifer Forel 48 5 53       
Iridomyrmex discors Forel 4 0 4       
Iridomyrmex innocens Forel  1 1       
Iridomyrmex mattiroloi splendens Clark  7 7       
Iridomyrmex notialis Shattuck  1 1 1  1 1  1 
Ochetellus glaber gp. sp. JDM 19 1 1 2  1 1    
Tapinoma sp. JDM 78  3 3 3 12 15 3  3 
Formicinae          
Camponotus claripes Mayr        1 1 
Camponotus claripes marcens Forel 3 4 7    2  2 
Camponotus claripes minimus Crawley 1 1 2  1 1    
Camponotus michaelseni Forel 7  7     2 2 
Camponotus oetkeri voltai Forel       1  1 
Camponotus prostans Forel 4 1 5       
Camponotus terebrans (Lowne)    3  3    
Melophorus insularis Wheeler 21 43 64  3 3 29 3 32 
Melophorus turneri perthensis Wheeler  6 23 29       
Melophorus ANIC 3 (sp. JDM 59) 37 41 78 1  1 18  18 
Notoncus cf. capitatus Forel  2 2       
Plagiolepis squamulosa Wheeler        3 3 
Plagiolepis sp. JDM 189      1    
Prolasius antennatus McAreavey       2  2 
Prolasius reticulatus McAreavey  1 1       
Stigmacros aemula Forel  5 5       
Stigmacros clarki McAreavey 1  1 1  1    
Stigmacros epinotalis McAreavey    1 5 6 1  1 
Stigmacros glauerti McAreavey  2 2 3 5 8    
Stigmacros occidentalis (Crawley)  1 1 1  1    
Stigmacros sp. JDM 115 4  4 7 5 12  21 21 
Stigmacros sp. JDM 188       1  1 
Myrmeciinae          



Taxon 

Total 
Numbers 

Plot 1 

Total 
Numbers 

Plot 2 

Thinning 
Catchment 
Treatments 

Totals 

Total 
Numbers 

Plot 3 

Total 
Numbers 

Plot 3 

Logging 
and 

Thinning 
Catchment 
Treatments 

Totals 

Total 
Numbers 

Plot 5 

Total 
Numbers 

Plot 6 
Control 
Totals 

Myrmecia mandibularis F. Smith       1  1 
Myrmecia vindex F. Smith       1  1 
Cerapachyinae          
Cerapachys flammeus (Clark)       1  1 
Cerapachys sp. JDM 1040 12  12       
Ponerinae          
Hypoponera congrua (Wheeler)       1  1 
Leptogenys neutralis Forel        1 1 
Pachycondyla (Brachyponera) lutea (Mayr) 1 2 3  1 1    
Pachycondyla (Trachymesopus) rufonigra (Clark) 1  1       
Platythyrea micans (Clark) 1  1       
Ectatomminae          
Rhytidoponera inornata Crawley  1 8 9    19  19 
Rhytidoponera rufonigra Clark 2 1 3       
Rhytidoponera metallica (F. Smith) 48 62 110 2  2 36  36 
Rhytidoponera violacea (Forel) 7 29 36    10 1 11 
Heteroponerinae          
Heteroponera imbellis (Emery)      1    
Myrmicinae          
Anillomyrma sp. JDM 438  2 2    2  2 
Anisopheidole antipodum (F. Smith) 2  2    5  5 
Colobostruma mellea Shattuck       1  1 
Crematogaster dispar Forel    10 18 28 1 4 5 
Crematogaster laeviceps chasei Forel 1  1       
Crematogaster queenslandica gp. sp. JDM 428     2 2    
Meranoplus ferrugineus Crawley 2 1 3    1  1 
Meranoplus rugosus Crawley  4 1 5    9  9 
Meranoplus sp. JDM 74 5 1 6       
Meranoplus sp. JDM 491    1 1 2    
Monomorium laeve Mayr  16 16       
Monomorium leae Forel 2 3 5 9 6 15 6 17 23 
Monomorium sordidum Forel 43 16 59 22 132 154 106 224 330 
Monomorium sydneyense Forel 312 46 358 11  11 61 8 69 
Pheidole ampla perthensis Crawley    1 29 30 5 10 15 
Pheidole sp. near variabilis Mayr (JDM 177)       2  2 
Pheidole sp. JDM 164 4 45 49       
Rogeria flavigaster (Clark)    2 0 2    
Solenopsis clarki Crawley 3 5 8 1 1 2 9  9 
Tetramorium impressum (Viehmeyer)  5 5       
Tetramorium striolatum Viehmeyer 9 11 20    2  2 



Taxon 

Total 
Numbers 

Plot 1 

Total 
Numbers 

Plot 2 

Thinning 
Catchment 
Treatments 

Totals 

Total 
Numbers 

Plot 3 

Total 
Numbers 

Plot 3 

Logging 
and 

Thinning 
Catchment 
Treatments 

Totals 

Total 
Numbers 

Plot 5 

Total 
Numbers 

Plot 6 
Control 
Totals 

Total abundance 675 527 1202 105 246 351 390 295 685 
 
 

Table 25  Plot Details for the Arthropoda Order Fauna 
 

Arthropoda 
Orders P1 P1 

Total 
Plot 

1 P2 P2 

Total 
Plot 

2 

Total 
Thinning 

Catchment 
Treatment P3 P3 

Total 
Plot 

3 P4 P4 

Total 
Plot 

4 

Total 
Logging 

and 
Thinning 

Catchment 
Treatment P5 P5 

Total 
Plot 

5 P6 P6 
Total 
Plot 6 

Total 
Control 

 A B  A B   A B  A B   A B  A B   

Araneae 16 14 30 2 6 8 38 14 8 22 18 14 32 54 11 21 32 15 13 28 60 

Opilionida 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 

Acarina 59 50 109 30 20 50 159 12 35 47 59 17 76 123 38 45 83 41 46 87 170 

Pseudoscorpionida 2 1 3 3 3 6 9 0 1 1 6 4 10 11 1 2 3 1 2 3 6 
Scorpionida 
scorpions 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 

centipedes 1 1 2 0 1 1 3 0 0 0 0 0 0 0 0 1 1 0 0 0 1 

Isopoda 0 5 5 3 2 5 10 2 0 2 4 2 6 8 0 1 1 1 4 5 6 

Collembola 54 96 150 31 62 93 243 19 25 44 17 23 40 84 27 76 103 11 18 29 132 

Thysanura 0 3 3 0 0 0 3 3 3 6 0 1 1 7 2 1 3 0 4 4 7 

Blattodea 3 0 3 2 0 2 5 15 13 28 5 6 11 39 2 1 3 8 10 18 21 

Isoptera 1 2 3 3 1 4 7 0 0 0 0 0 0 0 4 0 4 2 0 2 6 

Mantodea 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 

Dermaptera 2 0 2 1 1 2 4 0 0 0 1 0 1 1 1 1 2 0 0 0 2 

Orthoptera 1 4 5 3 3 6 11 1 0 1 0 0 0 1 1 1 2 0 0 0 2 

Psocoptera 2 6 8 4 9 13 21 2 0 2 1 3 4 6 2 3 5 2 3 5 10 

Hemiptera 1 4 5 1 3 4 9 4 6 10 6 3 9 19 3 3 6 4 3 7 13 

Thysanoptera 0 0 0 1 4 5 5 5 1 6 23 4 27 33 0 6 6 5 3 8 14 

Coleoptera 308 145 453 325 381 706 1159 66 38 104 33 21 54 158 201 80 281 50 23 73 354 

Diptera 9 18 27 18 4 22 49 3 12 15 14 15 29 44 6 4 10 27 16 43 53 

Lepidoptera 1 1 2 0 1 1 3 1 0 1 0 1 1 2 1 0 1 2 0 2 3 



Arthropoda 
Orders P1 P1 

Total 
Plot 

1 P2 P2 

Total 
Plot 

2 

Total 
Thinning 

Catchment 
Treatment P3 P3 

Total 
Plot 

3 P4 P4 

Total 
Plot 

4 

Total 
Logging 

and 
Thinning 

Catchment 
Treatment P5 P5 

Total 
Plot 

5 P6 P6 
Total 
Plot 6 

Total 
Control 

 A B  A B   A B  A B   A B  A B   

Hymenoptera 7 9 16 11 11 22 38 14 8 22 17 9 26 48 5 5 10 10 7 17 27 
Endopterygote 
larvae 4 1 5 7 0  5 7 23 30 16 11 27 57 2 1 3 12 9 21 24 

 
 



Table 26  Plot details for the Amphibian Fauna 
 

Plot April 2006 August 2006 December 2006 
1 1 Crinia georgiana   
2    
3    
4    
5   1 C georgiana 

1 Heleioporus inornatus 
6 1 C georgiana   

 
 
 

Table 27  Plot Details for the Reptile Fauna 
 
Catchment Thinning Plot 1 and 2 
 

Plot 1  March 2006 Ant Pit Traps December 2006 Mammal Pit Traps 

Genus Species SV SV (mean) Genus Species SV 
SV 

(mean) 
Lerista distingunda 38  Hemiergis initialis 37  
  37    33  
  22 32   32.5 34.2 
    Morethia obscura  42  
      48  
      48.5 46.2 
    Lerista distinguenda 41.5  
      29  
      46 38.8 
    Tiliqua rugosa 24  
        

Plot 2        

Genus Species SV SV (mean) Genus Species SV 
SV 

(mean) 
Lerista distingunda 36  Lerista distinguenda 41  
  21    42  
  35    37  
  31    38 39.5 
  36  Morethia obscura 30  
  22    34 32.0 
  40 32 Hemiergis initialis 36  
Mentia greyii 28    40 36.7 
Morethia obscura 38  Tiliqua rugosa 23.5  
      26  
      24 24.5 
    Crenadactylus ocellatus 53.5  

 



Catchment Logging and Thinning Plots 3 and 4 
 

Plot 3  March 2006 Ant Pit Traps December 2006 Mammal Pit Traps 

Genus Species SV SV (mean) Genus Species SV 
SV 

(mean) 
 Nothing       

        

Plot 4         

Genus Species SV SV (mean) Genus Species SV 
SV 

(mean) 
    Acritoscincus trilineatus 52  
    Tiliqua rugosa 25 cm  
        

 
Control Plots 5 and 6 
 

Plot 5  March 2006 Ant Pit Traps December 2006 Mammal Pit Traps 

Genus Species SV 
SV 

(mean) Genus Species SV 
SV 

(mean) 
Ctenotus delli 29  Morethia obscura 42  
  31   obscura 43 42.5 
  44 35 Ctenotus delli 56  
Morethia obscura 42    37 46.5 
  40  Lerista distinguenda 34  
  45 42   26.5  
Lerista distingunda 31    41.5  
      34 34.0 
    Hemiergis initialis 37  
    Cryptoblepharus plagiocephalus 43  
    Ramphotyphlops australis 28cm total 
        

Plot 6         

Genus Species SV 
SV 

(mean) Genus Species SV 
SV 

(mean) 
Morethia obscura 39  Acritoscinus trilineatus 38  
    Hemiergis initialis 32  
    Pygopus lepidopodus  19.5 cm total length 
    Egernia  pulchra  89  



 
 

Table 28  Plot Details for the Bird Fauna 
 
   Plots 
   1 2 3 4 5 6 

SPECIES' 
Total 

Winter 
Total 

Summer W S W S W S W S W S W S 
Common Bronzewing 0 2 0 2 0 0 0 0 0 0 0 0 0 0 
Red-capped Parrot 2 15 0 3 0 3 0 4 2 4 0 1 0 0 
Red-tailed Black 
Cockatoo 5 5 0 0 5 5 0 0 0 0 0 0 0 0 
Ring-necked Parrot 3 2 0 1 0 0 1 1 2 0 0 0 0 0 
Western Rosella 11 0 0 0 2 0 9 0 0 0 0 0 0 0 
Laughing Kookaburra 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
Red-winged Fairy-wren 9 0 0 0 1 0 4 0 0 0 0 0 4 0 
Spotted Pardalote 0 2 0 0 0 2 0 0 0 0 0 0 0 0 
Striated Pardalote 0 8 0 1 0 3 0 1 0 1 0 2 0 0 
Broad-tailed Thornbill 4 7 0 0 1 2 2 1 1 2 0 0 0 2 
Weebill 0 1 0 0 0 1 0 0 0 0 0 0 0 0 
Western Thornbill 5 11 2 5 0 2 3 0 0 0 0 4 0 0 
Brown Honeyeater 1 4 0 0 0 2 0 2 0 0 1 0 0 0 
Little Wattlebird 0 1 0 1 0 0 0 0 0 0 0 0 0 0 
New Holland 
Honeyeater 0 2 0 1 0 1 0 0 0 0 0 0 0 0 
Red Wattlebird 0 12 0 0 0 8 0 4 0 0 0 0 0 0 
Western Spinebill 3 3 0 0 0 1 2 2 0 0 1 0 0 0 
White-naped 
Honeyeater 1 3 0 0 0 3 1 0 0 0 0 0 0 0 
Scarlet Robin 0 2 0 2 0 0 0 0 0 0 0 0 0 0 
Yellow Robin 1 0 0 0 0 0 1 0 0 0 0 0 0 0 
Golden Whistler 0 1 0 0 0 1 0 0 0 0 0 0 0 0 
Grey Fantail 6 3 0 1 2 1 3 1 1 0 0 0 0 0 
Willie Wagtail 3 0 0 0 3 0 0 0 0 0 0 0 0 0 
Grey Currawong 0 3 0 0 0 3 0 0 0 0 0 0 0 0 
Australian Raven 0 3 0 0 0 0 0 3 0 0 0 0 0 0 
Grey-breasted White-
eye 0 2 0 1 0 0 0 1 0 0 0 0 0 0 
Total 55 93 3 19 14 38 26 20 6 7 2 7 4 2 

W= winter.  S=summer 
 



Table 29  Plot Details for the Mammal Fauna 
Catchment Thinning Treatment Plots 1 and 2 
 

    Apr-06 Aug-06 Dec-06   

Plot Species Age Sex No Recaptures No Recaptures Mean Wt No Recaptures Mean Wt Totals 

1 
Mardo 
 (Antechinus flavipes) Adults Male 1          1 

  Female              

 Juvenile Male              

  Female                   
Brush Tail Possum (Trichosurus 
vulpecula) Adults Male              

  Female              

 Juvenile Male              

  Female                   
Pigmy Possum 
Cercartetus concinnus) Adults Male        1  13 g 1 

  Female              

 Juvenile Male              

  Female              

                 

2 
Mardo 
 (Antechinus flavipes) Adults Male 1          1 

  Female              

 Juvenile Male              

  Female                   
Brush Tail Possum (Trichosurus 
vulpecula) Adults Male 1          1 

  Female              

 Juvenile Male              

  Female                   
Pigmy Possum 
Cercartetus concinnus) Adults Male              

  Female              

 Juvenile Male              

  Female              

  
 Treatment Totals 
   3   0    1    4 

 
 



Catchment Logging and Thinning Treatment Plots 3 and 4 
 

    Apr-06 Aug-06 Dec-06   

Plot Species Age Sex No Recaptures No Recaptures Mean Wt No Recaptures Mean Wt Totals 

3 
Mardo 
 (Antechinus flavipes) Adults Male 3  7 7 50.1     10 

  Female 5  8 2 31 1   14 

 Juvenile Male        4  11.8 4 

  Female           2   10.3 2 
Brush Tail Possum (Trichosurus 
vulpecula) Adults Male 2  2  1.45     4 

  Female 2  2  1.39     4 

 Juvenile Male              

  Female                   
Pigmy Possum 
Cercartetus concinnus) Adults Male        1  13 1 

  Female              

 Juvenile Male              

  Female              

                 

4 
Mardo 
 (Antechinus flavipes) Adults Male 4 3 3 2 51.2     7 

  Female 8 7 2 2 27.8     10 

 Juvenile Male        1  10 1 

  Female                   
Brush Tail Possum (Trichosurus 
vulpecula) Adults Male 1          1 

  Female              

 Juvenile Male              

  Female                   
Pigmy Possum 
Cercartetus concinnus) Adults Male    1  1.5     1 

  Female              

 Juvenile Male              

  Female              

    
 Treatment Totals 
   25   25     9      59 

 
 



Control Plots 5 and 6 
 

    Apr-06 Aug-06 Dec-06   

Plot Species Age Sex No Recaptures No Recaptures Mean Wt No Recaptures Mean Wt Totals 

5 Adults Male 2 3 5 5 43.7     7 

 Female 9 3 5 5 24.7     14 

Juvenile Male        5  10.8 5 

Mardo 
 (Antechinus flavipes) 
 
 
  Female           2   9.5 2 

Adults Male 1  1       2 

 Female 1          1 

Juvenile Male              

Brush Tail Possum (Trichosurus 
vulpecula) 
 
 
 
  Female                   

Adults Male              

 Female              

Juvenile Male              

Pigmy Possum 
Cercartetus concinnus) 
 
 
 
  Female              

                 

6 Adults Male 3 1 3 7 42.2     6 

 Female 6 5 4 2 29 2  36.8 12 

Juvenile Male        1  10 1 

Mardo 
 (Antechinus flavipes) 
 
 
 
  Female        1  10.5 1 

Adults Male              

 Female              

Juvenile Male            

Brush Tail Possum (Trichosurus 
vulpecula) 
 
 
 
  Female            

Adults Male              

 Female              

Juvenile Male              

Pigmy Possum 
Cercartetus concinnus) 
 
 
 
    Female                   

   Treatment Totals 22  18   11   51 

    Grand Total 50   43     21     114 

  



5.3 Summary of Fauna Found in Wungong Catchment Fau na 
Monitoring Plots 

 
The following species have been caught in the 6 Plots.  The new species compared to 
Alcoa surveys are the following 
 
Ants 
Prolasius reticulatus McAreavey 
 
Reptiles 
Crenadactylus ocellatus 
Egernia pulchra 
 
E pulchra seems to be new the Jarrah Forest as Bell and Muir (1989) do not list it as a 
species of the Jarrah Forest though Bush et al 1995 suggests it could occur in the Darling 
Ranges.  It is more common further south. 
 
The other species caught are 
 
Ants  

Dolichoderinae  
 Anonychomyrma itinerans perthensis Forel 
 Anonychomyrma nitidiceps André 
 Anonychomyrma sp. JDM 835 
 Doleromyrma darwiniana (Forel)  
 Dolichoderus ypsilon Forel 
 Iridomyrmex bicknelli Emery 
 Iridomyrmex conifer Forel 
 Iridomyrmex discors Forel 
 Iridomyrmex innocens Forel 
 Iridomyrmex mattiroloi splendens Clark 
 Iridomyrmex notialis Shattuck 
 Ochetellus glaber gp. sp. JDM 19 
 Tapinoma sp. JDM 78 
Formicinae  
 Camponotus claripes Mayr 
 Camponotus claripes marcens Forel 
 Camponotus claripes minimus Crawley 
 Camponotus michaelseni Forel 
 Camponotus oetkeri voltai Forel 
 Camponotus prostans Forel 
 Camponotus terebrans (Lowne) 
 Melophorus insularis Wheeler 
 Melophorus turneri perthensis Wheeler  
 Melophorus ANIC 3 (sp. JDM 59) 
 Notoncus cf. capitatus Forel 
 Plagiolepis squamulosa Wheeler 



 Plagiolepis sp. JDM 189 
 Prolasius antennatus McAreavey 
 Prolasius reticulatus McAreavey 
 Stigmacros aemula Forel 
 Stigmacros clarki McAreavey 
 Stigmacros epinotalis McAreavey 
 Stigmacros glauerti McAreavey 
 Stigmacros occidentalis (Crawley) 
 Stigmacros sp. JDM 115 
 Stigmacros sp. JDM 188 
Myrmeciinae  
 Myrmecia mandibularis F. Smith 
 Myrmecia vindex F. Smith 
Cerapachyinae  
 Cerapachys flammeus (Clark) 
 Cerapachys sp. JDM 1040 
Ponerinae  
 Hypoponera congrua (Wheeler) 
 Leptogenys neutralis Forel 
 Pachycondyla (Brachyponera) lutea (Mayr) 
 Pachycondyla (Trachymesopus) rufonigra (Clark) 
 Platythyrea micans (Clark) 
Ectatomminae  
 Rhytidoponera inornata Crawley  
 Rhytidoponera rufonigra Clark 
 Rhytidoponera metallica (F. Smith) 
 Rhytidoponera violacea (Forel) 
Heteroponerinae  
 Heteroponera imbellis (Emery) 
Myrmicinae  
 Anillomyrma sp. JDM 438 
 Anisopheidole antipodum (F. Smith) 
 Colobostruma mellea Shattuck 
 Crematogaster dispar Forel 
 Crematogaster laeviceps chasei Forel 
 Crematogaster queenslandica gp. sp. JDM 428 
 Meranoplus ferrugineus Crawley 
 Meranoplus rugosus Crawley  
 Meranoplus sp. JDM 74 
 Meranoplus sp. JDM 491 
 Monomorium laeve Mayr 
 Monomorium leae Forel 
 Monomorium sordidum Forel 
 Monomorium sydneyense Forel 
 Pheidole ampla perthensis Crawley 
 Pheidole sp. near variabilis Mayr (JDM 177) 
 Pheidole sp. JDM 164 
 Rogeria flavigaster (Clark) 
 Solenopsis clarki Crawley 
 Tetramorium impressum (Viehmeyer) 



 Tetramorium striolatum Viehmeyer 
 
Reptiles 
Gekkonidae  
 Crenadactylus ocellatus 
Pygopodidae  
 Pygopus lepidopodus 
Scincidae  
 Acritoscincus trilineatus 
 Cryptoblepharus plagiocephalus 
 Ctenotus delli 
 Egernia pulchra 
 Hemiergis initialis 
 Lerista distinguenda 
 Mentia greyii 
 Morethia obscura 
 Tiliqua rugosa 
Typhlopidae  
 Ramphotyphlops australis 

Frogs 
Limnodynastinae  
 Heleiporus inornatus 
Myobatrachinae  
 Crinia  geogiana 

 
 
Birds 
Columbidae  
 Common Bronzewing 
Psittacidae  
 Red-capped Parrot 
 Red-tailed Black Cockatoo 
 Ring-necked Parrot 
 Western Rosella 
Halcyonidae  
 Laughing Kookaburra 
Maluridae  
 Red-winged Fairy-wren 
Pardalotidae  
 Spotted Pardalote 
 Striated Pardalote 
Acanthizidae  
 Broad-tailed Thornbill 
 Weebill 
 Western Thornbill 
Meliphagidae  
 Brown Honeyeater 
 Little Wattlebird 
 New Holland Honeyeater 
 Red Wattlebird 



 Western Spinebill 
 White-naped Honeyeater 
Petroicidae  
 Scarlet Robin 
 Yellow Robin 
Pachycephalida
e  
 Golden Whistler 
Dicruridae  
 Grey Fantail 
 Willie Wagtail 
Cracticidae  
 Grey Currawong 
Corvidae  
 Australian Raven 
Zosteropidae  
 Grey-breasted White-eye 

 
 
Mammals 
Dasyuridae  

 Mardo  (Antechinus flavipes) 

Phalangeridae  

 Brush Tail Possum (Trichosurus vulpecula) 

Burramyidae  

 Pigmy Possum Cercartetus concinnus) 
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7 Appendix 1  Environmental data for 2006 for 
Wungong catchment 

Daily Max , Min and Rainfall 
 

Year Month Day Maximum Air 
Temperature 

(°C) 

Minimum Air 
Temperature 

(°C) 

Precipitation 
to 9 am (mm) 

2006 1 1 26.5 7.8 0 

2006 1 2 29.5 9.5 0 

2006 1 3 21.2 13.5 7 

2006 1 4 29.5 14.5 0 

2006 1 5 33 16.5 0 

2006 1 6 35 16 0 

2006 1 7 34.5 23 0 

2006 1 8 28.5 18.1 0 

2006 1 9 26 12.5 0 

2006 1 10 27 11.5 0 

2006 1 11 30.5 12.5 0 

2006 1 12 22 17.5 0 

2006 1 13 21 15 10.4 

2006 1 14 25.5 14.5 0 

2006 1 15 29.5 16.5 0 

2006 1 16 30 19 0 

2006 1 17 31.5 15.5 0 

2006 1 18 25.5 14.5 0 

2006 1 19 31.5 14 0 

2006 1 20 34 14.5 0 

2006 1 21 26.5 14 0 

2006 1 22 28.5 10.5 0 

2006 1 23 32.5 13.3 0 

2006 1 24 29 17.5 0 

2006 1 25 28.5 18.5 33.2 

2006 1 26 25.5 12 0 

2006 1 27 27.6 13.5 0 

2006 1 28 26.5 13.3 0 

2006 1 29 21.2 10.2 0 

2006 1 30 21 11.1 0 

2006 1 31 25.5 9.8 0 

2006 2 1 25 11 0 

2006 2 2 28 12 0 

2006 2 3  14.6 0 

2006 2 4 33.5  0 

2006 2 5 34 17 0 

2006 2 6 32 15.5 0 

2006 2 7 29 19.5 0 

2006 2 8 26.5 9.5 0 

2006 2 9 27.6 11 0 

2006 2 10 32.5 13 0 

2006 2 11 31.5 16.5 0 

Year Month Day Maximum Air 
Temperature 

(°C) 

Minimum Air 
Temperature 

(°C) 

Precipitation 
to 9 am (mm) 

2006 2 12 31.5 16.5 0 

2006 2 13 34 16.5 0 

2006 2 14 36 20 0 

2006 2 15 19 17.5 0.6 

2006 2 16 21 12.6 0.4 

2006 2 17 27 12  

2006 2 18 26 12  

2006 2 19 28.5 11.8  

2006 2 20 33.9 13.6  

2006 2 21 36.5 16.5  

2006 2 22 31 16.6  

2006 2 23 24.6 15  

2006 2 24 27.6 12 0 

2006 2 25 29.5 12 0 

2006 2 26 34.1 15 0 

2006 2 27 35.3 17.5 0 

2006 2 28 33.5 19.4 0 

2006 3 1 25.5 19.1 0 

2006 3 2 23.6 17.6 0.2 

2006 3 3 31.6 12 0 

2006 3 4 34.6 17.4 0 

2006 3 5 36 21.6 0 

2006 3 6 33 16.5 0 

2006 3 7 34.5 17 0 

2006 3 8 33.7 17.5 0 

2006 3 9 31 17.2 0 

2006 3 10 27.2 15 0 

2006 3 11 23 13 0 

2006 3 12 26.5 11.5 0 

2006 3 13 29.6 12.2 0 

2006 3 14 29.6 13 0 

2006 3 15 29.5 14 0 

2006 3 16 30.5 13.5 0 

2006 3 17 31 14.2 0 

2006 3 18 31.2 16 0 

2006 3 19 31.5 15.6 0 

2006 3 20 33.5 17.6 0 

2006 3 21 34 18.2 0 

2006 3 22 23.4 15 0 

2006 3 23 19.5 9.5 4 

2006 3 24 19.5 12.5 2.8 

2006 3 25 21.5 7.5 0.6 



Year Month Day Maximum Air 
Temperature 

(°C) 

Minimum Air 
Temperature 

(°C) 

Precipitation 
to 9 am (mm) 

2006 3 26 23 9.5 0 

2006 3 27 28 10.9 0 

2006 3 28 29.3 11 0 

2006 3 29 27 14 0 

2006 3 30 28.3 11.5 0 

2006 3 31 23.7 11.5 0 

2006 4 1 16.5 12.6 10.2 

2006 4 2 24 13 0.3 

2006 4 3 21.3 12 0 

2006 4 4 21.5 10.5 0 

2006 4 5 21 10 0 

2006 4 6 23 11.5 0 

2006 4 7 24.5 11.3 0 

2006 4 8 28 13 0 

2006 4 9 21 13.5 0 

2006 4 10 21 8 0 

2006 4 11 20.8 12 0.8 

2006 4 12 20 10 0 

2006 4 13 22.5 7.6 0 

2006 4 14 23.5 12 0 

2006 4 15 27 11 0 

2006 4 16 19.5 8.5 0 

2006 4 17 18.5 3 0 

2006 4 18 20 4.5 0 

2006 4 19 20.5 7.6 0 

2006 4 20 22.6 9 0 

2006 4 21 28 11 0 

2006 4 22 19.3 12.2 7 

2006 4 23 21 10.5 0 

2006 4 24 19.5 10.5 0.6 

2006 4 25 17.6 10 5.4 

2006 4 26 14.8  13.4 

2006 4 27 17.8 4.5 0 

2006 4 28 19.5 5.3 0 

2006 4 29 19.5 10 0 

2006 4 30 20.5 7.5 0 

2006 5 1 22.2 7.5 0 

2006 5 2 20.5 10 0.4 

2006 5 3 21.6 9.5 0 

2006 5 4 19.2 9.5 0 

2006 5 5 19 10.5 0 

2006 5 6 21 13 7 

2006 5 7 20 10 0 

2006 5 8 21.5 8 0 

2006 5 9 22.4 8.5 0 

2006 5 10 24.5 10.5 0 

2006 5 11 26.5 11 0 

Year Month Day Maximum Air 
Temperature 

(°C) 

Minimum Air 
Temperature 

(°C) 

Precipitation 
to 9 am (mm) 

2006 5 12 26.4 11.5 0 

2006 5 13 24.6 11 0 

2006 5 14 24.5 11 0 

2006 5 15 21.5 11 7.4 

2006 5 16 20 11 0 

2006 5 17 20.5 11 0 

2006 5 18 19.6 11.6 0 

2006 5 19 19 10.5 0 

2006 5 20 19.5 10.5 0 

2006 5 21 22.5 12 0 

2006 5 22 22.5 13.5 0 

2006 5 23 17.5 14.5 3.6 

2006 5 24 14.5 7.6 13.5 

2006 5 25 15.5 4 0 

2006 5 26 17.5 4.5 0 

2006 5 27  9 0 

2006 5 28 20   

2006 5 29 14 10.5 5.2 

2006 5 30 15 5.2 1.8 

2006 5 31 14.5 6 0 

2006 6 1 17 6 0 

2006 6 2 17.5 6.4 0 

2006 6 3  8 0 

2006 6 4 19.5  0 

2006 6 5 21.1 6 0 

2006 6 6 20.5 8 0 

2006 6 7 16.1 8.3 0 

2006 6 8 15.5 5 0 

2006 6 9 14.9 5.9 0 

2006 6 10 16.2 7.7 0 

2006 6 11 18.1 7 0 

2006 6 12 18.6 5.8 0 

2006 6 13 20 5 0 

2006 6 14 20.6 8 0 

2006 6 15 18.5 6 0 

2006 6 16 18 4.8 0 

2006 6 17  0.5 0 

2006 6 18 19.5  0 

2006 6 19 18 2.5 0 

2006 6 20 15.9 9 16.8 

2006 6 21 21.5 7.9 0 

2006 6 22 18.3 3 0 

2006 6 23 19 4.1 0 

2006 6 24 19.5 6 0 

2006 6 25 20 4.9 0 

2006 6 26 16.6 5.5 4.8 

2006 6 27 17.6 10 1.8 



Year Month Day Maximum Air 
Temperature 

(°C) 

Minimum Air 
Temperature 

(°C) 

Precipitation 
to 9 am (mm) 

2006 6 28 14.4 9.3 21.7 

2006 6 29 15.8 9.3 0 

2006 6 30 18 10.8 0.6 

2006 7 1 18.5  22.6 

2006 7 2 19.9  0 

2006 7 3 18.5  3 

2006 7 4 15.7  13 

2006 7 5 18  3.8 

2006 7 6 19.4  0 

2006 7 7 20.2  0 

2006 7 8 20.1  0 

2006 7 9 17  8.4 

2006 7 10 15  6.1 

2006 7 11 12.9  0 

2006 7 12 14  0 

2006 7 13 15.6  0 

2006 7 14 16 4.5 0 

2006 7 15 17.8 6.2 0 

2006 7 16 17.2 3.3 0 

2006 7 17 17.2 5.8 0 

2006 7 18 19 2 0 

2006 7 19 18.2 2.1 0 

2006 7 20 17 2.6 0 

2006 7 21 13 4.5 50 

2006 7 22 14.5 0.7 0.2 

2006 7 23 18.4 1.8 0 

2006 7 24 16.2 7.5 0 

2006 7 25 16.2 3.8 30.9 

2006 7 26 16.3 6.6 6.9 

2006 7 27 13.5 9.6 11.2 

2006 7 28 13.8 1.7 26.7 

2006 7 29 15.8 6.7 4 

2006 7 30 17 8.1 31.6 

2006 7 31 14.4 6 0 

2006 8 1 15.3 3.6 9 

2006 8 2 16.4 9.1 16 

2006 8 3 19.4 11 3.8 

2006 8 4 18.8 7.2 3.9 

2006 8 5 20.3 9.2 3 

2006 8 6 18.9 8.2 0 

2006 8 7 16.6 6 23 

2006 8 8 14.9 8.5 16.2 

2006 8 9 16.8 3.9 0 

2006 8 10 20.2 4.1 0 

2006 8 11 16.2 5.6 0 

2006 8 12 15.9 12 13.8 

2006 8 13 15.1 8.6 8 

Year Month Day Maximum Air 
Temperature 

(°C) 

Minimum Air 
Temperature 

(°C) 

Precipitation 
to 9 am (mm) 

2006 8 14 17.6 8.2 3.2 

2006 8 15 17.2 11.1 20.8 

2006 8 16 14.4 4.1 12.3 

2006 8 17 16 1.3 0 

2006 8 18 19 2.8 0 

2006 8 19 19 11.2 27 

2006 8 20 17 10.2 20 

2006 8 21 19.9 6.8 0 

2006 8 22 16 11.8 41.2 

2006 8 23 18.3 10.7 5.9 

2006 8 24 19.4 6.8 0 

2006 8 25 18 7.7 0 

2006 8 26 19.3 3.5 1.2 

2006 8 27 19.3 3 0 

2006 8 28 21.8 6.1 0 

2006 8 29 23.4 9.1 0 

2006 8 30 20.6 8.7 0 

2006 8 31 16.1 13.4 21 

2006 9 1 14.3 6.8 6.6 

2006 9 2 17 2.1 2.2 

2006 9 3 17 4.6 0 

2006 9 4 14.8 5.9 2.8 

2006 9 5 14.8 3.2 0 

2006 9 6 16 6.6 0 

2006 9 7 16.1 8.5 0 

2006 9 8 15.8 4.5 0 

2006 9 9 22 6.1 2 

2006 9 10 20 12.6 4.8 

2006 9 11 14.6 12.6 9.7 

2006 9 12 16.6 9.4 19.8 

2006 9 13 19 4.3 0 

2006 9 14 24.4 7.1 0 

2006 9 15 24.5 9.9 0 

2006 9 16 19.5 10.6 0 

2006 9 17 18 10.7 5.3 

2006 9 18 16 9 10.2 

2006 9 19 16 4.2 2.4 

2006 9 20 17.7 11.1 5.6 

2006 9 21 15.7 12 9.1 

2006 9 22 15 6 4.8 

2006 9 23 17 11.2 2 

2006 9 24 18 4 0 

2006 9 25 17.8 3.9 0 

2006 9 26 17.5 5.8 1 

2006 9 27 19 4.9 0 

2006 9 28 22 5.2 0 

2006 9 29  8.5 0 



Year Month Day Maximum Air 
Temperature 

(°C) 

Minimum Air 
Temperature 

(°C) 

Precipitation 
to 9 am (mm) 

2006 9 30 20  1.2 

2006 10 1   0 

2006 10 2   0 

2006 10 3   0 

2006 10 4 20.5 7.6 12.8 

2006 10 5 22.8 3.9 0 

2006 10 6 22 5.8 0 

2006 10 7 20 10.7 0 

2006 10 8 21 7.9 0 

2006 10 9 25.9 11 0 

2006 10 10 22.1 8.3 0 

2006 10 11 14.8 11.5 9.8 

2006 10 12 16 9.2 26 

2006 10 13 17 10.4 6.1 

2006 10 14 21.1 7.1 0 

2006 10 15 22.1 6.9 0 

2006 10 16 17.8 7.1 0 

2006 10 17 17.7 4.6 0 

2006 10 18 24.1 8.2 0 

2006 10 19 25.4 11.1 0 

2006 10 20 27.8 10.5 0 

2006 10 21 28.9 15.1 0 

2006 10 22 20.6 15.8 1 

2006 10 23 21.8 12.1 0 

2006 10 24 22.7 9.3 0 

2006 10 25 22.9 9.4 0 

2006 10 26 25 10.2 0 

2006 10 27  11.3 0 

2006 10 28 30  0 

2006 10 29 23.5 10.6 0 

2006 10 30 22.8 9.3 0 

2006 10 31 24.6 10.9 0 

2006 11 1 21 10.9 0 

2006 11 2 22.6 6 0 

2006 11 3 28.9 11.7 0 

2006 11 4 24.6 14.3 0 

2006 11 5 27.2 15.4 0 

2006 11 6 28.7 16 0 

2006 11 7 23 14.7 0 

2006 11 8 25 15.2 0 

2006 11 9 24.8 15.2 0 

2006 11 10 19.8 13.4 7.4 

2006 11 11 18.1 12.6 5 

2006 11 12 24.8 8.9 2 

2006 11 13 30.7 12.7 0 

2006 11 14 32.5 16.8 0 

2006 11 15 27.7 15.2 0 

Year Month Day Maximum Air 
Temperature 

(°C) 

Minimum Air 
Temperature 

(°C) 

Precipitation 
to 9 am (mm) 

2006 11 16 22.2 14.6 0 

2006 11 17 23.2 11.9 2.6 

2006 11 18 27.3 12.6 0 

2006 11 19 24 12.6 0 

2006 11 20 23.7 11.3 0 

2006 11 21 26.1 8.5 0 

2006 11 22 32 14.2 0 

2006 11 23 32.2 13.6 0 

2006 11 24 30 13.6 0 

2006 11 25 29.5 14 0 

2006 11 26 33.9 13.7 0 

2006 11 27 27.8 12.1 0 

2006 11 28 25.1 14.5 0.2 

2006 11 29 19.1 9.2 20 

2006 11 30 19.1 10.7 10 

2006 12 1 23 7.5 1 

2006 12 2 27.2 11.1 0 

2006 12 3 31.4 13.2 0 

2006 12 4 26 13.7 0 

2006 12 5 26.7 11.2 0 

2006 12 6 32.1 12.9 0 

2006 12 7 23.2 12.1 0 

2006 12 8 21 13.2 3.4 

2006 12 9 22.7 9.3 0 

2006 12 10 27.7 11.7 0 

2006 12 11 30.5 13.2 0 

2006 12 12 34 16.9 0 

2006 12 13 29 16.2 0 

2006 12 14 29.2 12.5 0 

2006 12 15 32 14.5 0 

2006 12 16 37.9 15.9 0 

2006 12 17 34 17.3 0 

2006 12 18 31.3 19.5 0 

2006 12 19 26.1 21 0 

2006 12 20 27.5 17.8 0.5 

2006 12 21 27 17.1 0 

2006 12 22 28.6 13.6 0 

2006 12 23 30 13.8 0 

2006 12 24 30.3 13.8 0 

2006 12 25 31.8 15.3 0 

2006 12 26 33.6 15.2 0 

2006 12 27 35.6 17.6 0 

2006 12 28 31.1 14.5 0 

2006 12 29 26 14.6 0 

2006 12 30 29 12.9 0 

2006 12 31 33.9 15.1 0 

2007 1 1 27.6 11.9 0 



Year Month Day Maximum Air 
Temperature 

(°C) 

Minimum Air 
Temperature 

(°C) 

Precipitation 
to 9 am (mm) 

2007 1 2 20.5 13.6 0 

2007 1 3  10.6 0 

2007 1 4 19.2  0 

2007 1 5 27 6.5 0 

2007 1 6 27.6 11.5 0 

2007 1 7 30.2 13.1 0 

2007 1 8 27.9 12.6 0 

2007 1 9 23.2 12.7 0 

2007 1 10 21 14.4 7 

2007 1 11 22.2 10.5 5 

2007 1 12 29.5 11.3 0.4 

2007 1 13 35.7 14.9 0 

2007 1 14 38.9 20.5 0 

2007 1 15 23.9 16.5 0 

2007 1 16 24.5 6.5 0 

Year Month Day Maximum Air 
Temperature 

(°C) 

Minimum Air 
Temperature 

(°C) 

Precipitation 
to 9 am (mm) 

2007 1 17 26.7 12 0 

2007 1 18 26.7 12.2 0 

2007 1 19 24.2 9.4 0 

2007 1 20 26.9 10.8 0 

2007 1 21 31.8 12.4 0 

2007 1 22 34 16.8 0 

2007 1 23 31.1 14.5 0 

2007 1 24 31.7 15.5 0 

2007 1 25 35.6 17.2 0 

2007 1 26 37.7 18.1 0 

2007 1 27 38 19.5 0 

2007 1 28 38.6 20 0 

2007 1 29 36.5 22.4 0 

2007 1 30 26.5 17.5 0 

2007 1 31 26.7 13.4 0 

 
 
Monthly Rainfall 
 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann 

1964 0.5 0.5 14.2 74.9 76.8   294.1 159.2 139.6 31.2 53.4  

1965 1.6 14.3 38.3 40.3 265.6 239.5 169.6 242.7 121.7 156.7 75.3 40.7 1406.3 

1966 10.5 4.1 19.5 55.1 79.4 231 254.9 129.8 119.3 62.1 19.7 24.8 1010.2 

1967 3.1 10.7 12.2 99.3 233.2 454.4 299.4 150.3 41.3 41.9 48.3 23.4 1417.5 

1968 46.8 14.2 87.2 157.6 111.9 366.8 201.7 153.7 197.2 102.7 29.2 8.7 1477.7 

1969 14.5 0 33.3 141.3 122.2 276 138.7 118.3 15.8 2 34.8 25.7 922.6 

1970 3.3 65.1 4.3 93.9 175.3 455.3 192.9 112.9 117.5 94.6 23.1 7.2 1345.4 

1971 24.4 10.9 76.1 20.2 143.5 139 186.6 157.5 265.5 144.6 20.6 10.2 1199.1 

1972 6.4 2.5 10.2 56.1 68.1 203.3 232.5 276.2 91.6 86.3 10.4 4.6 1048.2 

1973 18.5 23.7 0.9 122.1 235.1 270.3 358 221.1 280.7 88.3 33.9 2.1 1654.7 

1974 0 2.6 3.4 91.1 281.5 202.4 440.9 248.3 43.1 153.9 24.4 1 1492.6 

1975 0.6 1.4 28.6 44 153.2 173.8 280.6 140.3 124.1 49.6 35.4 3.6 1035.2 

1976 64.6 38.8 1.2 128.2 112.3 101.7 109.8 225.6 71.7 62.7 73.8 31.6 1022 

1977 15.8 6.8 5.8 1.2 180.4 143.4 126.4 264.2 60.4 130.5 15.8 2.3 953 

1978 2.8 37.4 10.2 15.4 182.7 241.5 302.4 42.9 152.7 103.6 20.8 25.4 1137.8 

1979 13.4 6.6 21.6 93 83.6 164.8 198.2 154.6 75 74.7 76.7 8.8 971 

1980 1.6 42.3 11.3 116.4 157.6 225.6 213 202.5  74.8 36.1 46  

1981 0 33.2 27 96 238 238 261 270.2 138.2 73.1 106.6 9.6 1490.9 

1982 167 11.2 23 0 76.2 206.3 200.2 150.3 150.2 72.6 9.6 15.2 1081.8 

1983 2.8 84.8 2.2 37.6 69 342.4 184.7 242.9 185.7 23.5 42.8 33.8 1252.2 

1984 0.8 5.6 26.8 86.4 310.7 191.2 140.2 247 141.2 71 152.4 33.4 1406.7 

1985 3.2 11 17.6 95 69.2 176 205 228.9 70.8 38.1 52.2 11.9 978.9 

1986 6 107.1 37.8 6.4 186.3 189 224 162.8 81.1 55.6 67.6 3.6 1127.3 

1987 5.6 0 28 156.8 87.8 172.8 271.2 92 95.4 40.5 40.1 82.6 1072.8 

1988 0.6 1.2 10 75.1 218 317.4 228 187 175.4 85.6 92.6 19 1409.9 

1989 38.4 60.8 7 66.2  100.4 201.2 144.9 134.7 189.4 8.7 21.6  



Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann 

1990 43.9 80.4 79.4 165.1 83.8 113.5 278 161.2 112.6 82.8 46 11 1257.7 

1991 2 81.5 9.4 97 163.9 308.9 252.9 201.6 179.9 85.7 110.6 16.4 1509.8 

1992 3 47.2 21.2 27.6 131.1 320.1 178.1 251.5 100 17.2 81 12.4 1190.4 

1993 6.2 46 38.2 26.1 127.3 149.6 322 171 164 57 31 1 1139.4 

1994 4 5 5 4.8 175.8    68.2 19.4 41 0  

1995 0.4 12 10.2 19.6 197.4 194.3 337.1 172.9 101.8 131.1 52 18.6 1247.4 

1996 8.4 0 36.7 44.3 51.9 260.3 339.6 189.2 185.3 67.5 57.3 24 1264.5 

1997 1 28 56.7 43 164.2 187.9 131.7 235.6 118.4 72.2 25 0.5 1064.2 

1998 12.8 0 92.3 19.2 113.9 219.6 104.6 256 189 81.9 84.8 44 1218.1 

1999 20 0.4 31.9 13.2 150.9 257.8 191.2 207.4 174.2 140.9 1 72.8 1261.7 

2000 111.8 0.9 29.2 83 36.7 186.9 224 196.3 106.4 10.8 23.2 3.4 1012.6 

2001 0 0 3.5 4.1 122.2 48 147 121.1 162 46 26.8 19.6 700.3 

2002 16.4 1.4 9.5 86.5 105.1 215.7 225.4 186.9 101 100.7 35.8 1.8 1086.2 

2003 4.6 11.7 32.8 114.5 166.8 206.6 245.6 164.2 171 45.8 85.6 2.6 1251.8 

2004 0 2.2 1.9 27.1 113 257.1 176.4 259 50.5 122.1 46.8 6.9 1063 

2005 0 4.3 32.8 54.6 184.5 268.5 104.2 176.8 160.4 116.5 33 26 1161.6 

2006 50.6 1 7.6 44.9 38.9 45.7 218.4 249.3 98.3 42.9 47.2 13.9 858.7 

2007 12.4             
Number of 
Obs 44 43 43 43 42 41 41 42 42 43 43 43 39 

Mean 17.1 21.4 24.6 66.1 143.9 221 221.9 191.9 127.4 80.4 46.7 19.2 1184.6 

Median 5.1 10.7 19.5 56.1 137.3 206.6 213 188.1 120.5 74.7 36.1 13.9 1161.6 

Lowest 0 0 0.9 0 36.7 45.7 104.2 42.9 15.8 2 1 0 700.3 

Highest 167 107.1 92.3 165.1 310.7 455.3 440.9 294.1 280.7 189.4 152.4 82.6 1654.7 

 
Monthly Minimum Temperature 
 

Year Jan Feb Mar  Apr  May Jun Jul Aug Sep Oct Nov Dec Ann 
1965 15.1 14.2 12.9 12.4 7.7 7.8 5.6 5.7 6.9 9.5 10.5 14.3 10.2 
1966 15.3 13.4 13.1 10.4 7.8 5.9 5.6 4.6 6.1 7.7 11.3 12.7 9.5 
1967 14.2 16.5 13.6 12.8 9.6 9.4 5.6 5.6 7.1 10.9 11.9 13.9 10.9 
1968 16 14.7 11.7 9.7 5.9 7.9 6 4.4 5.8 8 9.6 12.4 9.3 
1969  14.5 13.4 11.1 8.7 7.4 5 5.7 5.6 10.3 11.3 12.7  
1970 14 16.6 14.5 9.6 8.8 8 7.2 5.7 7.1 8.8 10.3 13.7 10.4 
1971 14.3 14.7 14 9.9 8.2 7 6.5 6.3 7.4 7.3 9 11.7 9.7 
1972 15.7 17.6  10.8 10.5 7.4 6.2 6.3 7.6 9.2 13.2 15.8  
1973              
1974    11.4     7.8     
1975              
1976              
1977              
1978 17.3 16.5 16.2 13.9 9.7 7.1 6.8 6 6.2 8.4 12.1 14.6 11.2 
1979 14.7 16.3 14.5 10.9 7.6 8.2 5.5 4.8 6.9 9.4 11.5 14.7 10.4 
1980 16.6 15.6  10 9.9 7.3 6.9 7.2  6.8 11.6 12.8  
1981 15.4 13.1 13.9 12.6 8.8 5.1 6.4 6.4 8.7 8.7 10.1 13.2 10.2 
1982 14.2 15.2 13.1 10.9 9 6.5 5.6 7.2 7.7 9.6 13.8 14.3 10.6 
1983 16.7 15 15.8 12.8 10.6 9.2 6.4 8.6 8.7 9.8 11.7 14.9 11.7 
1984 15.1 16.3 13.2 12.8 10.2 6.6 6.8 5.9 7 9.3 11 11.4 10.5 
1985 13.7 18.8 15.2 11.6 8.8 9.3 6.8 6.9 7.6 9 12.5 11.7 11 
1986  14.6 13.6  9.6 8.5 5.2 4.6 7.8   12.9  
1987           10.4 14.8  



Year Jan Feb Mar  Apr  May Jun Jul Aug Sep Oct Nov Dec Ann 
1988 14.7 17.6 16.9 13.4 10.5 9.4 6.6 6.7 8.6 9.7 11.1 13.7 11.6 
1989 16.5 16 15 12.8 9.6 6.2 5.7 5.5 7.9 8 12.1 12.7 10.7 
1990 14.4 16.5 15.4 11.3 9.1 4.7 5.6 6.5 7.8 8.8 11 13.1 10.4 
1991 15.4 14.9 13.4 12.6 9.5 8.3 6.2 6.8 7.2 9.4 9.3 14.3 10.6 
1992 16.7 16.8 15.6 12.3 8.7 8.1 8.2 7.2 6 8.7 11.1 13.2 11.1 
1993 15.2  13.1 10.7 8.4 6.6 6.2 5.4 6.8 7.3 12.2 12.9  
1994  13.6 14.6 12.5 9 6.3 6.8 6.7 7.3 9 12.9 14.5  
1995 16.1 16.5 15.1 11.3 7.8 6.3 6.9 7 7.6 9.3 10.7 13.1 10.6 
1996 13.3 16.4 12 12.1 8.8 7.4 7.8 5.9 6.9 8.8 11.6 12.1 10.3 
1997 16 16.6 13.3 12.9 9.2 8.3 4.6 5.7 7.5 9.3 11.3 14.4 10.8 
1998 15.7 15.2 15.3 12 10.5 6.8 4.9 8.5 6.7 8.3 11.2 14 10.8 
1999 15.4 16.1 14.5 13.8 10.7 7.7 6.9 6.5 7.2 8.6 12.1 15.6 11.3 
2000 16.1 15.8 14 12 7.9 7.6 7.9 5.6 8.5 9 12.2 13.8 10.9 
2001 16 15.2 13.9 12.5 9.2 6.1 5.9 6 7.6 7.8 11.3 11.2 10.2 
2002 13.7 13.9 12.7 11.6 8.9 7.4 6.8 5.6 6.9 9.3 11.3 14 10.2 
2003 14.5 15.6 15.2 12.5 11.1 6.6 6.5 5.4 7.3 9 12.4 12.8 10.7 
2004 14.8 17.1 13.3 12 8.5 8.3 5.9 5.5 6.1 8.8 12.1 13.9 10.5 
2005 14.2 14.4 16.2 13.2 11.9 7.3 5.1 5.4 5.7 6.6 8.8 9.9 9.9 
2006 14.2 14.7 14.3 9.7 9.8 6.5 4.6 7.5 7.4 9.5    

Number of 
Obs 

33 35 34 36 36 36 36 36 36 35 35 36 29 

Mean 15.2 15.6 14.2 11.8 9.2 7.3 6.2 6.1 7.2 8.8 11.3 13.4 10.6 
Median 15.2 15.6 14 12 9.1 7.4 6.2 6 7.3 9 11.3 13.5 10.6 
Lowest 13.3 13.1 11.7 9.6 5.9 4.7 4.6 4.4 5.6 6.6 8.8 9.9 9.3 
Highest 17.3 18.8 16.9 13.9 11.9 9.4 8.2 8.6 8.7 10.9 13.8 15.8 11.7 

 
Monthly Maximum Temperatures 
 

Year Jan Feb Mar  Apr  May Jun Jul Aug Sep Oct Nov Dec Ann 
1965 30.9 30 26.8 23.1 17.5 15.7 15.1 15.1 16.7 20.2 21.5 27.7 21.7 
1966 29.7 28.3 27.1 20.8 18.6 14.6 14.7 15.8 15.8 19.8 24.8 27.8 21.5 
1967 30.6 31 26.7 22.5 18 16.9 14.5 14.7 18.5 21.4 23.5 26.9 22.1 
1968 29.3 27.7 23.4 18.6 16.9 14.8 14.9 13.5 15.5 18.7 22.1 26.9 20.2 
1969 27.7 30.2 25.7 21.8 17.8 16.1 15.2 15.7 17.2 24.3 25.9 27.9 22.1 
1970 29 30.6 28.4 21.8 18.1 15.3 16 15.7 16.6 20.1 23.9 29.2 22.1 
1971 29 29 26.9 21.8 18.4 16.8 15.5 14.7 15.4 17.7 20 26.4 21 
1972 30.3 32.4  24.1 21.2 16.7 14.6 14.9 17.9 21.1 26.2 30.5  
1973              
1974    21.1     19     
1975              
1976              
1977              
1978 32.7 31.9 30.3 27.2 18.7 15.3 14.1 17.2 16.7 21.4 26 28.6 23.3 
1979 30.5 30.2 27.3 22 18.8 16.7 15.6 15.3 16.8 20.7 24.1 29.4 22.3 
1980 32.9 29.9  20.9 19.1 15 15.1   18.3 23 27  
1981 31.5 27.5 28.3  18.8 13.8 14.5 14.6 18.4 21.2 21.3 26.6  
1982 27.6 30.3 25.9 23.2 18.5 15.8 15.2 16.8 18.1 21.4 27 28.1 22.3 
1983 31.9 27.4 29.5 23.1 19.9 17.5 15.8 16.9 18.4 22.5 23.5   
1984 31.3 31.2 25.9 24 17.4 17.3 14.6 14.9 17.5 20.6 23.3 25.3 21.9 
1985 29.8 34.4 29.4 22.3  17 15.7 15.5 18.8 20.4 24.8 25.7  
1986  27 25.3  17.9 15.7 14 14.4 17.5   28.3  
1987           23.8 28.4  
1988 29.7 33.6 29.5 25.1 18.7 16.7 15.5 16.3 17.6 19.6 24.6 28.5 23 
1989 29.8 30.5 28.8 23 19.7 16.6 14.5 16.4 17.4 17.9 26.1 27 22.3 
1990 27.9 29.5 27.1 21.6 18.7 15.6 14.5 14.9 18.9 19.3 24.4 27.8 21.7 



Year Jan Feb Mar  Apr  May Jun Jul Aug Sep Oct Nov Dec Ann 
1991 32.1 30.7 27.5 24.8 19.1 16.3 15.2 16.5 17.1 22.9 22.7 29.5 22.9 
1992 32.4 29.4 26.8 23.7 18 16.2 16.1 14.5 16.1 21.3 22.8 28 22.1 
1993 32.2  26.4 22.6 19.2 15.6 14.6 15.8 18 19.2    
1994  29.2 30.6 26.3 21.1 16.5 16.1 17.7 19.3 22.2 26.8 30.7  
1995 32.5 31.9 30.7 23.8 18.9 15.7 15.3 16.8 18.4 21.8 24.1 26.5 23 
1996 31.4 34.7 27.7 25.2 21.7 17.2 15.6 16 17.2 22.1 25.5 28 23.5 
1997 33.7 31.9 26.9 24.1 18.4 17.4 16.3 16 18.1 22.1 24.7 31 23.4 
1998 32.7 32.9 28.9 22.7 21.5 15.8 14.5 16.9 17.1 20.8 25 28.8 23.1 
1999 31.2 33.2 27.2 26.1 19.6 16.9 16.8 16.5 17.9 20.6 27.3 30.9 23.7 
2000 28.9 30.5 28 23.4 19.8 17.6 15.5 15.4 18.6 23.3 26 31.1 23.2 
2001 31.7 29.7 28.5 25.3 19.1 17.2 16 16.2 17.1 20 25.3 25.7 22.7 
2002 30.1 29.5 28 22.9 20.4 16.6 15.9 16 17.3 19.7 25.8 29.4 22.6 
2003 30.3 30 29.1 22.9 21.1 16.6 15.3 15.6 16.8 20 25.9 27.7 22.6 
2004 30.4 31.2 27.7 24.1 18.8 16.9 15.5 15 18 20.5 23.2 29.1 22.5 
2005 30.6 29.4 29.2 23 20.9 15.8 16.1 15.7 16.4 18.1 22.4 22.6 21.7 
2006 27.9 29.9 28.5 21.1 20.3 18.1 16.7 18 17.8 22.3    

Number of 
Obs 

34 35 34 35 35 36 36 35 36 35 34 34 27 

Mean 30.6 30.5 27.8 23.1 19.2 16.3 15.3 15.8 17.5 20.7 24.3 28 22.4 
Median 30.6 30.2 27.7 23 18.8 16.6 15.3 15.7 17.5 20.6 24.5 28 22.3 
Lowest 27.6 27 23.4 18.6 16.9 13.8 14 13.5 15.4 17.7 20 22.6 20.2 
Highest 33.7 34.7 30.7 27.2 21.7 18.1 16.8 18 19.3 24.3 27.3 31.1 23.7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Moon Phases and Rise and Set times 

 



 





 



 



 



 



 



 



 


