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Local Habitat Species Survey 

Introduction 
A 400 m2 section of a Central Queensland grazing property, “Pennyroyal”, was surveyed. The area 

was 20 × 20 metres in size, with the western half consisting of a roadside verge (open sclerophyll 

forest; relatively undisturbed), and the eastern half grazing land (open grassland). The location of the 

area is shown on the aerial photograph in Figure 1; the centre of the survey area is located at 23° 46’ 

06.47”S, 150° 21’ 08.50”E (coordinates from Google Earth [2016]). Figure 2 shows the view of the 

survey area from the south. 

Figure 1 – An Aerial View of the Survey Area Figure 2 – The Survey Area from the South

  

Methodology and Hypothesis 
Three line transects, running in a south-east line, were created at the northern side, centre and 

southern side of the survey area. The distance from the start to each plant touching the survey line 

was recorded, as well as its estimated height, as per the method described in Mason et. al (2004). 

The line transect diagram is based on data collected on the 1st of March, 2016.  

The area was divided into 64 quadrats, each 2.5 × 2.5 metres. In each quadrat square, the location of 

each tree and herb was recorded in relation to the boundaries of the square, and in relation to the 

other plants in that square. The grasses were too numerous to be included in the distribution map, 

so they were identified to species, where possible, for inclusion in the complete list of species. The 

list of grasses is not exhaustive, because not every quadrat was examined for different types of 

grass.  

It was predicted that the area would be mostly populated by beefwood, whitewood and grasses, as a 

previous study of this area showed that they were the dominant vegetation types (Johnson 2016). 

Other expected species were: Harrisia, Prickly Pear, Poplar Box, Beefwood, Whitewood and various 

grasses.  

Graphs were created by Tableau Public (2016).  

Results: Species List 
Twenty six species were found in the survey area, 22 of which were able to be identified:  

Paddock  
Roadside 

verge 
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Trees (8 species)  

Whitewood (Atalaya hemiglauca)  

Poplar Box (Eucalyptus populnea)  

Beefwood (Grevillea striata)  

Sally Wattle (Acacia salicina)  

False Sandalwood (Eremophila mitchellii)  

Unknown tree A 

Unknown tree B 

Unknown tree C 

Cactus (2 species)  

Harrisia (Harrisia martinii)  

Common Prickly Pear (Opuntia stricta)  

Herbs (8 species)  

Gomphrena weed (Gomphrena celosioides)  

Galvanised Burr (Sclerolaena birchii)  

Mayne’s Pest (Verbena tenuisecta)  

Small-leaved Cottonbush (Maireana 

microphlla) ?  

Seca (Stylosanthes scabra)  

Winter Apple (Eremophila debilis)  

Spiked Sida (Sida hackettiana) ?  

Unknown herb 1 (ball prickle)  

Grasses (8 species)  

Slender Chloris (Chloris divaricata)  

Panicum sp.  

Kangaroo Grass (Themeda triandra)  

Forest Bluegrass (Bothriochloa bladhii ssp. 

bladhii)  

Cockatoo Grass (Alloteropsis semialata)  

Red Natal Grass (Melinis repens)  

Woodland lovegrass (Eragrostis sororia) ?  

Guinea Grass (Megathyrsus maximus)

Results: Species Abundance 
Table 1 gives the number of plants from each tree and herb species recorded in the survey area, as 

well as the percentage of the total number of plants that the species made up. The location of 416 

plants, from 18 species, was recorded. All plants observed were counted, including saplings.  

Table 1 – Species Abundance 

Plant Species  Number of Plants Recorded Proportion of Total Plants 

Atalaya hemiglauca 57 13.70% 

Eucalyptus populnea 6 1.44% 

Grevillea striata 117 28.13% 

Acacia salicina 29 6.97% 

Eremophila mitchellii 7 1.68% 

Unknown tree A 3 0.72% 

Unknown tree B 2 0.48% 

Unknown tree C 7 1.68% 

Harrisia martinii 50 12.02% 

Opuntia stricta 9 2.16% 

Gomphrena celosioides 19 4.57% 

Sclerolaena birchii 2 0.48% 

Verbena tenuisecta 3 0.72% 

Maireana microphlla ? 13 3.13% 

Stylosanthes scabra 2 0.48% 

Eremophila debilis 35 8.41% 

Sida hackettiana 51 12.26% 

Unknown herb 1 (ball prickle)  4 0.96% 

TOTAL 416 - 
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Graph 1 shows the number of plants recorded for each species, and Graph 2 shows the relative 

abundance of the species.  

 

From these graphs, it can be seen that the most abundant plant species was the Beefwood tree 

(Grevillea striata), which made up over 28% of the total plants. Other abundant species included 

Whitewood (almost 14%), Spiked Sida (12%) and Harrisia (12%). This mostly aligns with the initial 
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predictions; however the presence of Spiked Sida had not been predicted. There was less Prickly 

Pear and Poplar Box than expected, making up only 2.2% and 1.4% of the total plants, respectively.  

Results: Transect 
A scale diagram of the line transect is shown below. The top transect is the northernmost one; the 

middle one the centre transect, and the bottom transect is the southernmost one.  
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Results: Distribution Map 
The location of each plant was obtained from the location diagram drawn in the field; 

measurements from the diagram were scaled up to 20 metres to give X and Y coordinates for each 

plant. The northwest corner was designated as the point of origin (0, 0). The coordinates were used 

to create scatter plots, showing the distribution of the plants within the survey area. The base image 

used for the distribution map is a diagram indicating the major trees in the area (available in 

Appendix 1).  

The vegetation distribution map shows the location of all 416 plants surveyed, coloured by species.  

Also below are two individual distribution maps, showing the location of all Beefwood trees, and all 

Whitewood trees on their own map. Individual distribution maps for all 18 species surveyed are 

available in Appendix 2.  
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Analysis: Pollen Rain and Forensic Potential 
The approximate flowering times for each of the 5 identified tree species was obtained from Melzer 

& Plumb (2007) and Anderson (2003), and is shown in Table 2.  

Table 2 – Flowering Times for the Five Tree Species 

Species Flowering Period (Melzer & 
Plumb 2007) 

Flower Period (Anderson 
2003) 

Atalaya hemiglauca Spring and summer Sep - Oct 

Eucalyptus populnea Feb - Mar Sep - Dec 

Grevillea striata Spring to summer Nov – Dec 

Acacia salicina Mostly autumn to winter; 
variable  

Feb - Mar 

Eremophila mitchellii  - Mainly spring and autumn 

 

The graph below shows the estimated pollen rain composition of the survey area for each month of 

the year (from the five major tree species only). The pollen abundance was estimated from the 
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flowering times of the species, and the number of plants that were present in the area. Although 

more detailed sampling of the actual pollen rain would be necessary for forensic purposes, this 

graph could potentially be used to estimate the time of year that a time took place, based on the 

pollen make-up from an evidential sample. As can be seen from the graph, the proportion of pollen 

from each species varies significantly throughout the year, thus with further sampling, pollen dating 

could be a quite accurate technique.  

Further forensic information could be obtained from the distribution of the plants within the survey 

area, which has been mapped to a reasonable accuracy (~<20 cm). For, example, the path of a 

person through the area might be able to be traced through the pollen grains present on their 

clothing.  

Photographs of the pollen from the five main tree species surveyed are available in Appendix 3.  

Reflection on Methodology 
Overall, the method used was quite successful. The line transects could possibly have been improved 

by using a belt transect, as the transect line did not touch many plants. Estimating the heights of 

plants is quite unreliable; measuring the heights with a tape measure or an inclinometer would be 

much more accurate.  

The distribution maps would also be much more accurate if the distance from each plant to the 

northern and western sides was measured with a tape, rather than estimated from the position in 

the quadrat. However this would take far too long for one person (8 hours or more), so would not be 

feasible unless extremely accurate data was necessary.  

The abundance of each species does not account for differences in the size of the plant. It would be 

better to be able to show the difference between fully grown trees, saplings and seedlings; however 

this would require measuring or estimating the height of each plant.  

The abundance of the grass species was not measured, as the plants were too numerous to count. 

However, a measure of their abundance could be obtained from randomly selecting around a dozen 

of the quadrats, and either estimating the surface area covered by each grass, or counting the 

number of grass plants. This would not require a great deal of time, and the proportions could be 

extended to estimate the abundance of the grass throughout the entire survey area. Moreover, this 

could uncover additional species of grass or small herbs that were missed previously.  

As mentioned before, sampling the actual pollen rain of the area would be necessary to obtain an 

accurate measure of the abundance of each pollen type throughout the year. However, the estimate 

of pollen abundance could be made more accurate by taking the size of the plants into account, as 

seedlings or saplings will produce no or little pollen, while full sized trees will produce a significant 

amount.  

Conclusion 
The surveying methods have been quite successful, and have produced a large amount of useful 

data, including the species present, their abundance, and their distribution within the survey area. 

There are a few improvements that could be made to the method, however most would increase the 

time spent in the field significantly. Data indicating the height of each plant would be particularly 

useful. From the five major tree species present, an estimate of the pollen rain composition was able 

to be obtained, which would be useful in a forensic context.  



Joel Johnson, Yr 12 Term 4 EEI 4.2, Task C, 1/11/16               Page 10 of 15 

Bibliography 
Anderson, E 2003, Plants of Central Queensland: their identification and uses, Department of Primary 

Industries, Queensland.  

APSA – see Australian Pollen and Spore Atlas 

Australian Pollen and Spore Atlas n.d.. Available from: http://apsa.anu.edu.au/. [1 November 2016].  

Google Earth, computer software 2016. Available from: https://earth.google.com/ [31 October 

2016].  

Johnson, J 2016, ‘A comparative biodiversity study of a grazing system’, Biology EEI 3.1, Faith 

Christian School of Distance Education.  

Mason, M, Weller, B, Tsilemanis, C, Fullerton, K, Coffey, R & Spencely, M 2004, Student activity 

manual: Heinemann Queensland science project: Biology a contextual approach, Pearson Australia, 

Melbourne.  

Melzer, R & Plumb, J 2007, Plants of Capricornia, Capricorn Conservation Council, Rockhampton.  

Tableau Public, computer software 2016. Available from: http://www.tableau.com/. [31 October 

2016].  

  

http://apsa.anu.edu.au/
https://earth.google.com/
http://www.tableau.com/


Joel Johnson, Yr 12 Term 4 EEI 4.2, Task C, 1/11/16               Page 11 of 15 

Appendix 1 – Diagram of the Survey Area, Showing Major Trees 
This diagram of the survey area indicates the approximate location of the major trees, and is used as 

the base image for the distribution maps.  

 



Joel Johnson, Yr 12 Term 4 EEI 4.2, Task C, 1/11/16               Page 12 of 15 

Appendix 2 – Distribution Maps for Each Species Surveyed 
Below are the distribution maps for each of the 18 species surveyed, excluding Beefwood and 

Whitewood, which appear on page 8.  
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Appendix 3 – Pollen Photographs 
The table below shows photographs of the pollen grains from the five main tree species in the area 

surveyed.  

Species Pollen Grain (own 
photos) 

Pollen Grain (from APSA n.d.)  

Atalaya hemiglauca 

 
  

Eucalyptus populnea 

 

  

Grevillea striata   

Acacia salicina  

 
Eremophila mitchellii 

 

None available 

 


