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Abstract
Staff-ball technique is a method used to measure the horizontal cover of vegetation in an area. For the
occupancy study of two threatened avian species, a modi�ed version of this method has been developed,
employed and standardized in the �eld, to collect data that has been used as proxy for visibility of these
species through the undergrowth in plantations within Western Ghats, India. This modi�ed cost-effective
technique is very useful in areas which are highly vegetated with undulating terrain, as opposed to its
original use in grasslands. Two staffs and a ball are the main equipment used, wherein a central staff
with ball is placed within vegetation and viewed using a peripheral staff at a �xed height from different
points in an imaginary circle. A weakness of this technique is the di�culty in alignment with the central
staff-ball, which may be recti�ed by the use of a laser range�nder.

Introduction
A comparative study by Collins & Becker (2001) who developed the Staff-ball technique for measuring
horizontal cover found it to be more objective, precise, faster (5.1 to 14.3 times faster as per Silvy (2012, p
397)) and gives values close to true values, when compared to other methods such as the cover-pole,
pro�le tube and checkerboard techniques. The study also found that it was most e�cient when used by
one observer (which was the case in my study). Since this method had been primarily developed for use
in the grasslands, it was not very suitable for the highly undulating terrain in Idukki district, Kerala of
Western Ghats. Therefore, the method had to be slightly modi�ed before employment in the �eld.
Horizontal cover values were taken as a proxy for visibility of the two study species Montecincla
fairbanki (Palani Chillapan) and Sholicola albiventris (White-bellied Sholakili) in the undergrowth for my
study, so as to �nd the effect of visibility on their detection.

Reagents

Equipment
PVC Pipes, Pipe Connectors (PVC), Tennis Ball, Protractor

Procedure
1. Locate a dimensionless-point target at a centre of a circle of a speci�ed sight distance (radii) which
constitutes the centre of a circle. This point target (dimensionless) is represented by the intersection of
the upper arc of a tennis ball (with ~7 cm diameter) and the right or left side (depending on which eye is
closed) of a vertical staff on which the ball is mounted. Position them in randomly chosen points in the
plots (usually in the bushes in my case, since that’s where the two species are usually found).

Sight distance can be based on the most visible stratum (height). Minimal area empirically determined
and reported by Mueller-Dombois and Ellenberg (1974) converted to plot radii (sight distances) shows
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that for forest understorey, it is between 4.0 to 8.0 metres. Four metres was found to be the most suitable
in my study (for visibility and precision in plantations) and hence, it was adopted as the sight radii. Use
two 2m PVC pipes (cut into two and joint by connectors for easier transportation purpose and easy use in
the �eld) with a 0.75 inch diameter as a viewing pole (for viewing the point target) and one as the pole
where the tennis ball is kept (in the center).

 

2. Locate the point at a speci�c height above the ground. This height was selected as 1.25 m due to the
common occurrence of both the species around this height (S.albiventris are usually found a little lower
(on the ground) and M.fairbanki, a little higher; but they are variable as S.albiventris have been spotted
upto 8 m (while singing) whereas M.fairbanki have been spotted upto 3 m during the study period).
Heights of 0.5 m and 1.5 m were also tested before selection. The fact that 1.25 m is often taken as a
standard height for horizontal cover measurement (Collins and Becker, 2001) gives weight to the
decision.

3. Observe this non-dimensional point from equally-spaced points systematically distributed in the circle
(6 points for the 4 m radii). This was derived from the example quoted in the Collins and Becker
(2001) study. Since it is a circle, aligning in the correct orientation is di�cult and a source of error. This is
due to the fact that the rope used in the original technique for tracing the sight radii - from the centre of
centre of the circle where the pole with the ball is kept - is not utilized due to the large amount of
vegetation in the selected study area.

Instead, align positions by taking 15o angle deviation away from the normal with a protractor (line
parallel to the point target �xed - arbitrary since any line can be parallel to a point, but irrelevant as long
as all other positions for viewing are referenced to this normal) with the 2 m pole and another 15o

deviation towards the point, like the two sides of an isosceles triangle (with 2 sides = 2 m each) or an
inverted V.

4. Sight each observation with 1 eye to avoid parallax error (with eye corresponding to the side of the
point target, open). To avoid biasing the location of your (observer's) eye when each of the succeeding
observation points is reached, assume a stationary posture (repeatedly) before viewing the target. Adjust
the height of the eye according to the marks on the staff-pole held by you (the observer) that is the same
as height of the target (1.25 m) being observed.
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5. All 6 observations within the circle are considered as a single observation. The percentage of points
around the target from where the target is visually obstructed by vegetation indicates the percent cover,
i.e. Percent cover = (No. of points at which target is no sighted/No. of total points along the
circumference of the circle) × 100. Eg: In three along the perimeter of the imaginary circle, the non-
dimensional point is visible, the visibility is (3/6)×100 = 50% percent horizontal cover/visibility.

Troubleshooting
Step 3 is the greatest source of error as a few centimeters of difference can make the difference between
seeing the target point or not. But, that is not of great concern since this method only provides a proxy
and also since the error is consistent throughout the different plots. Instead of a protractor, a laser
range�nder could be used for correct alignment. But, this will increase the cost of the technique.

Time Taken
The procedure takes on an average 15 minutes to complete. For the current study, for every hectare of
survey sites, three measurements of horizontal cover were taken. The higher number of spatial replicates
for this quantity is to iron out outliers and provide a meaningful average for analysis. For example, in a
plot with 5 hectares, the time taken would be around 3 × 5 × 15 = 225 minutes i.e. 3 hours 45 minutes.

Anticipated Results
The horizontal cover/visibility values are obtained.
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Figures

Figure 1

Setup of apparatus in the �eld.

Figure 2

Employment of technique in the �eld.


