
 

 

 

Wild Red Deer Population Estimation Techniques. 

RIDGE Research 
Aerial confirmation of ground based data. (C.J. McGhie) 

 
Introduction. 

During 1999, members of the RIDGE group, in cooperation with landholders within the 

Historic red deer area of South Eastern Queensland, attempted to establish basic techniques 

for the estimation of wild red deer population densities. 

 

Working under the direction of  Dr Graham Hall, (Game Management Unit, DPIWE 

Tasmania) Dr Gordon Dryden, (UQ Gatton) Dr Darryl Jones (Griffith University) and 

research scientist Ted Pederson, RIDGE members established the following method which 

was felt to be best suited to local conditions and which would provide the most accurate data 

possible. In essence, they were attempting to verify ground based data to provide an estimate 

of Absolute Abundance, with the use of an exhaustive aerial search by helicopter over an 

area of known size and habitat description. 

 

This method would be best described as a Complete Count (Census) on Sample Plots 

(Quadrats), using Double Sampling techniques. (Pollock K. Pages 117-121, Conservation 

Through Sustainable Use of Wildlife,1995) 

 

Methodology 

Firstly, estimated indices of total deer numbers were made by Ted Pederson within specific 

areas of the red deer range, through the data collected by hunters during the RIDGE Red Deer 

Ballot and from the personal estimates made by landowners upon their own country. With 

these estimations kept secret from all others involved in the survey, the aerial search was 

commenced.  

 

The following techniques were developed and utilised during the survey to remove inherent 

bias: 

1. Quadrats of a known size were selected which had clearly defined boundaries. (i.e. 

fenced paddocks) and an estimation of the total deer within each area was collected 

from landholders and hunters. 

2. These Quadrats were ones which had been hunted extensively by RIDGE members 

during the ballot period and had also been ridden on horseback or by motorbike by the 

landholders as they conducted regular animal husbandry routines. 

3. Assessments of the habitat condition within these quadrats with regard to the existing 

feed and water reserves and the likelihood of deer being present were made prior to 

flying.  

4. Each Quadrat was allocated a set description based on the estimated deer density 

(High, Medium, Low) for later calculations of the percentage of these habitat types 

over the entire property. 

5. Landowner and hunter estimations were kept secret from the aerial crew so that there 

was no chance of the crew ceasing the search once a known figure was reached. 

6. Constant speed and ground height levels were agreed upon and followed. 

7. A set time to be flown over each Quadrat area was calculated based on each individual 

area and followed. 



 

 

8. A crew was selected with the maximum deer experience possible. 

9. Favourable weather conditions were selected for safe flying, clear observation and 

maximum deer activity. 

10. A time of year was selected which is known for maximum visibility of deer. 

11. A time during peak drought activity was selected to increase deer visibility. 

12. An aircraft was selected which would allow for four observers, all linked via radio so 

that sightings could be evaluated and agreed upon immediately. 

13. All deer seen were left as undisturbed as possible by not allowing the aircraft to hover 

or create panic within the mobs. 

14. All deer seen were video-taped to allow for further assessment at a later date. 

15. An estimation of the hind to fawn ratio was taken within each quadrat. 

16. An estimation of known age deer was made (spikers).  

17. Fawn and spiker numbers were used to form a third population index representing the 

annual mortality from birth to yearling age. 

 

Assumptions. 

• Drought conditions would most likely cause “clumping” of deer around areas of water 

and feed. 

• Landowners with extensive experience within an area running livestock, have good 

observation and recording skills. 

• Hunter data if well collected and appraised, is very accurate. 

• With multiple observers in the one aircraft, there is an adequate skill level to 

maximise sightings from the air. 

• If clear and still weather conditions are selected, it is conducive to maximum visibility 

of deer from the air. 

 

Observations: 

• All deer seen were very visible from the air. 

• The vast majority of the deer seen were reluctant to move away from the aircraft. 

• All deer were easily recorded and videoed. 

• There was good cohesion between the survey team. 

• A clear distinction could be made between hinds and fawns. 

• Very few deer were seen within the thicker timbered areas. 

• Only small numbers of younger aged stags (older than spikers) were visible, possibly 

due to the annual migration habits of older aged stags (RIDGE Radio Tracking data). 

• Landowner estimates were very close to the number seen from the air. (within 10%) 

• Hunter estimations tended to be lower but still within acceptable levels. (15%). 

• Quadrats estimated by both hunters and landowners as having the most deer, were 

recorded as having the highest numbers present. 

• Quadrats estimated by both hunters and landowners as having the least deer, were 

recorded as having the lowest sightings from the air. 

• Some quadrats recorded far lower fawn sightings than others. 

 

 

 

 

 

 

 



 

 

 

Formula. 

The following formula was used to estimate the total number of deer upon each quadrat. This 

estimation was then extrapolated across the known area types on each property to bring 

forward an estimation of overall abundance on each property. 

 

 Definitions: Quadrat 1 = Q1, Quadrat 2 = Q2, Quadrat 3 = Q3. 

y1.1 = deer counted on Q1 from the air. (y1.2 = Q2, y1.3 = Q3) 

    y2.1= estimation of deer on Q1 – landowner 

    y3.1 = estimation of deer on Q1 – hunter data 

   D.1 = average number of deer on Q1. 

    a = known area of Quadrat 1. 

   A.1 = deer per sq km within Quadrat 1. 

    b = known area of each Quadrat type on property 

   B = total deer within each Quadrat type on property 

   C = Total number of deer on property 

 

Using the above definitions, an estimated average of deer per sq/km could be developed for 

each Quadrat on each property.  

(y1.1 + y2.1 + y3.1) divided by 3 = D.1(e.g. 12 + 10 + 8 divided by 3 = 10 deer on Q1.)  

D.1 divided by a = A.1  (e.g. 10 divided by 50 ha (.5 sq/km) = 20 deer per sq km) 

A.1 x b = B.1    (e.g. 20 x 10 sq/km = 200 deer) 

 

Once an estimation of the total number of deer on each habitat type at that particular time 

could be made, this could then be used to develop an over property population estimate. 

Total of B.1+B.2+B.3 = C (e.g. B.1 (20 x 10) + B.2 (15 x 4) + B.3 (10 x 3) = C 290)  

 

Application of these observations: 

It was felt that the following assumptions could be made from the data collected: 

1. An accurate estimation +/- 10% could be made across wider areas of known 

habitat description within similar rainfall areas, on the same species. 

2. A population index based on “spiker” numbers could be drawn if a relative 

estimation of fawn survival till 10 months of age could be made. 

3. Hunter and landowner data was a useful component of any herd estimation. 

4. Estimations of relative abundance could be utilised using the initial estimate of 

absolute abundance as a set index. Habitat conditions, drought levels, hunting 

pressure etc can all be factored in as known variables or assumptions to still 

obtain an estimate of relative abundance which is meaningful to the herd 

manager. 

5. Estimations of relative abundance could then be used to set target figure for the 

annual harvest to obtain the desired number of deer on the property. 

6. Data collected from RIDGE radio collaring program and landowner surveys can 

be combined with aerial observations and ground based data to improve 

accuracy of the assumptions used and to remove bias. 

 


