Sighting Test Results

Introduction

Big Game Rifle is a rifle shooting discipline that aims to foster the collection, preservation and
use of vintage and modern classic large-calibre big-game rifles. The matches aim to simulate
field-shooting conditions to improve the shooter’s firearm skills in the pursuit of large and
dangerous game.

The Discipline started in the early 1980s in Victoria, and by the mid-1990s most states and
territories were holding matches. My personal involvement started in 2007 when | happened to
be on the SSAA range at Belmont and saw a competition in progress. It looked like fun, so | went
over and had a chat with some of the competitors. | found out that calibres from .33 upwards
with at least 2900 ft lbs of muzzle energy qualified for Group 1 events, and my .338 Win Mag
fitted into that category quite nicely. It wasn’t long before | also learned about the rifles needed
for Group 2 (.40 calibre & 3900 ft lbs of muzzle energy), and Group 3, (.50 calibre and 5300 ft lbs
of muzzle energy), and | soon made plans to get some of the bigger calibres.

Talking to some of the discipline stalwarts, | heard their stories of dangerous game hunts, and
before long | was also dreaming of hunting buffalo. Dreams eventually became realities, and |
took an Australian water buffalo of 100 points in Arnhem land in 2019 with my .416 Rigby.

Then, in August 2024, | hunted the Bubye Valley Conservancy with the legendary PH John Sharp
and took a 39 inch, 14- to 15-year-old Dagga Boy with my .505 Gibbs.
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On both these hunts | felt confident in my ability to shoot under the pressure of a charge. This is
an important consideration in dangerous game hunting, even though most hunts do not involve
a charge. My hunts did not involve a charge, but nevertheless, the confidence is important. |
credit this confidence to the discipline and rifle familiarity that comes from the regimentation of
shooting under simulated field conditions in SSAA Big Game Rifle matches since 2008. While
the primary purpose behind my competition involvement was to gain this familiarity and
confidence, | am also competitive by nature, and after two fifth places in the 2010 and 2011 Big
Game Rifle National Championships, | decided | needed to try for a higher placing.

While the rules are the same for everyone, | noticed all the serious contenders were shooting
with open sights, while | shot with my hunting scope set on 4X and suffered a 0.75 points per
shot penalty. It didn’t take me long to realise that | could not overcome the penalty and thus |
started shooting with open sights in 2012. That year | came 3" in the Nationals, and since then |
have won the SSAA Big Game Rifle Nationals three times (2014, 2017 and 2018).

| felt that the need to use open sights to be competitive was keeping some potential
competitors away from the sport, simply because they did not want to change their hunting rifle
sights, and nearly everyone hunts big game with a scoped rifle. | decided we needed a fairer
scope penalty, and, as a rule book change was coming, | planned to do a series of sighting tests
to gather some definitive data. In the past, penalties had been decided by committee, and |
could never find any data that supported those decisions. Perhaps it had not been kept, but
perhaps it had simply been the sway of the ‘opinions’ of the strongest personalities on the
committee (as is typical of committees) and perhaps that is what had decided the scope
penalty rule in the past, which was basically a 0.75 points per shot penalty for scope powers up
to and including 4. ‘Scopes’ include aimpoint sights with 1X magnification. It is also the same
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penalty for each event and each distance and for higher scope powers the penalty is one point
per shot. | felt this was wrong as, intuitively, a six-point penalty for eight shots at 25m did not
seem fair.

Equipment

The thought of expending a large number of shots with my .338 Win Mag at about $2.50 per shot
(reloaded) was soon expelled from my mind, and | decided to use a heavy barrelled Weatherby
Vanguard in .223 Remington for the tests. After all, the recoil factor does influence accuracy, but
itis a psychological influence and | felt | could just as easily measure the difference between
sighting equipment with a lighter recoiling rifle, as it is only the relative accuracy difference that
matters, not the absolute accuracy difference.

The rifle weighed in at about 4.5kg, which is similar to many Group-1 rifles, so | felt it should
provide a cheaper but reliable test bed for this exercise. | had it fitted with a post type front sight,
and, as it had Weaver mounts, a receiver mounted Weaver aperture sight would fit on easily, as
did my Aimpoint Micro, and my Leupold VX 6 2-12 power scope. Hence, | had an accurate rifle (it
grouped 10 shots at around 0.5 MOA) that matched the weight of a typical Group-1 Big Game
Rifle, and had easily interchangeable open sights, an Aimpoint Micro and a variable rifle scope.

Testing Procedure

| started with a hypothesis, namely that the improvement in scores would be proportional to the
improvement in the ability to resolve shapes that are provided with magnification.

The human eye for someone with 20/20 vision can resolve a shape thatis 20 seconds of arc at
20 meters. This is equivalent to 100 seconds of arc at 100 meters, which in more relatable terms
is equivalent to a 48.5mm circle at 100m. Thus, with a 2X scope a shooter should be able to
resolve a 24.25mm shape at 100m, potentially improving the average distance from the centre
of the group by that much. It occurred to me that | should be able to test this from the bench
and shoot significantly better groups with a scope as with open sights.

While | did shoot slightly smaller groups with a scope than with open sights, the difference was
not at all close to the difference in the resolution provided by higher scope powers. In fact, shots
from the bench rest with 2X and 10X scopes produced group sizes that were only slightly
different, and from 4X up to 10X there was hardly any difference in group size, other than what
could be expected from shooting several individual groups with the same equipment and scope
power. From this initial result the original hypothesis was shown to be completely wrong; hence
the need for the more elaborate testing procedure was identified.

Deciding on a procedure that would provide a good level of accuracy took some time and a lot of
careful consideration. Big Game Rifle has five very common courses of fire, namely:

Slow fire from the sitting or kneeling position at 100m.

Slow fire standing unsupported at 100m.

Slow fire standing unsupported at 50m.

Rapid fire (2 shots in 10 seconds) standing unsupported at 50 m.
Rapid fire standing unsupported at 25m.

aprod=

These are used in the majority of events, so | decided to shoot each of these in the testing
process. | then decided on seven different sight settings:
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Open sights
Aimpoint
Scope on 2X
Scope on 4X
Scope on 6X
Scope on 8X
Scope on 10X.

Noahk~owobh=

These, combined with the courses of fine, resulted in 35 different tests. The SSAA 13m target
was used exclusively for these tests. This is the primary target used in Big Game Rifle
competitions, but it is also a very uniform target. The centre (X ring) is 25mm in diameter. The 10
ring is 50mm in diameter, the 9 ring is 100mm in diameter, and so on. Thus, from the Xring out,
the radius of each additional scoring ring increases by 25mm per point. Therefore, the 1 ring is
500mm in diameter, and each increasing score-ring has a radius that is 25mm less than the
previous one.

Finally, deciding on the number of shots was perhaps the most important issue. A single set of
10 shots per test (or 350 shots in total) would yield results but had the potential to be skewed by
a pulled shot, which may then not happen on the next target. In the end | settled on 100 shots
and 350 targets, resulting in 10 shots on each target. The use of 10 targets gives less chance of
losing a shot due to coincident impact positions and results in a test series that would involve a
total of 3500 shots. The number of shots would provide a data sample big enough that all the
confounding factors should average out and yield a set of data that would give a reasonably
reliable indication of the difference in scores that could be expected due to using the various
sighting systems tested.

At $1 per shot (reloaded) for .223 Remington ammunition, that amounts to a bit of cash, but the
expense was spread over five years, so it was not a big impact on my budget, considering |
normally spend about $2000 per annum on my shooting anyway. The testing started in 2019. It
was delayed during 2020 and 2021 due to Covid-19 restrictions, then again due replacement
surgery on my knees and various other personal factors. It finally concluded in April 2024. | am
indebted to Graeme Wright, who is the current Big Game Rifle National Champion, and a
multiple time winner of this discipline, who shared the shooting chore with me; otherwise it may
have taken a lot longer.

Results Analysis

The analysis of the results was reasonably complex, because | decided not to just look at
scores. Average scores do not give sufficient information about group sizes because they are
integer numbers and they are target specific. A score will tell you nothing about whether the
shot just touched the score line or whether it was just outside the next highest score line; and
on the 13M target, those two positions will be 25mm apart. On a target with wider spacing
between scoring lines, the difference would be even more significant, so a better method was
needed.

To overcome these problems, | decided | would draw a horizontal (X axis) line and a vertical (Y
axis) line through the middle of each target and measure the distance of each shot centre from
the X axis and the Y axis, thus, making two measurements for each shot (a total of 7000
measurements), which would then yield the X and Y coordinates of each shot centre. Once
these were measured, the data was entered into a spreadsheet and spreadsheet formulae
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could then be used to determine the radius to each shot centre as well as scores, shot angles
and other useful information.

The final step required was to order the data for each of the 35 tests into a series of radius
points, starting with the one closest to the centre and ending with the one farthest from the
centre. When plotted on a graph, this produces a curve that, if it is based on a set of time series
data, is called a duration curve. However, this data was not time series data, so the resulting
curve is probably more correctly referred to as a percentile curve. Each curve on the X axis
starts from 1 (for the first shot, that is closest to the centre) and ends on 100 (for the 100" shot,
that which is farthest from the centre). Moving vertically up from any number on the X axis, for
example 50, to the intersection with the curve and then reading across to the Y axis, you will
read a distance ‘D’ from the centre. This implies that for 50 per cent of the shots in that
sequence (also known as the 50" percentile) the distance to the centre is equal to that distance
‘D’ or less. Thus, we can compare the results for any one of the 35 test sequences with any other
and see the difference accurate to approximately Tmm. This can then be further processed to
yield average differences in the distance to the target centre, which can then be converted to
scores, but which are not target specific. The data can then be used with any regular target for
distances from 25m to 100m and will yield a points per shot result, or a fraction of a point per
shot result, which provides some definitive data for determining a fair set of scope penalties. It
then only remains to eliminate the impact of the extremes on the outcome.

The extremes include two cases, which do not necessarily give a fair indication of the impact of
sighting systems on scores. The first is the ‘pulled’ shot, which even for competent shooters
does occur a small percentage of the time. However, whether you ‘pull’ a shot when shooting
with a scope, or when shooting with open sights, the result does not indicate the efficacy of the
sighting equipment. This is because a pulled shot is due to an involuntary muscle spasm
affecting the hold - a jerky or poorly timed trigger release or a blink of the eye (also known as a
flinch) and has nothing to do with the sights. The second extreme is the ‘perfect’ or ‘near perfect’
shot. Good shooters get these more often than average shooters, and these occur when the
hold is steady, the trigger release is smooth and well timed, and the eye is open and watching
the target intently. The perfect combination of these four aspects of shooting competence also
minimises the impact of the sighting equipment on the score.

It is with the rest of the shots where the sighting equipment makes more of a difference. So to
avoid the skewing effect of both the ‘perfect’ shots and ‘pulled’ shots, the top and bottom 10 per
cent of data is ignored, and the averages are calculated on the 80 per cent of the data that lies
between the 10" and 90" percentiles.

Two examples of the results obtained for a 4X scope compared with open sights are shown
below. One is for 100m standing, slow fire and the other is for 50m standing, slow fire. These
provide a visual appreciation of the difference in distance from centre that can be achieved with
a scope vs with open sights. Considering the 10™ to 90" percentiles of data, for standing
unsupported slow fire at 100m, the 4X scope reduced the distance to shot centre by an average
of 25.9mm, and for standing unsupported slow fire at 50m, the reduction was 13.6mm. These
two results give some confidence, as the only variable was distance, and the 50m results was
close to half the 100m result, as would be expected.



Sighting Test Results

100m standing 4X percentiles vs Open Sights percentiles from 10% to 90%
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This analysis work also took some time, and it wasn’t until July 2024 that the results analysis
had been completed. Charts covering all 35 sequences are provided in the appendices.

Conclusions
From the results | drew the following conclusions.

1. The combination of magnification and a single sighting plane results in a meaningful
improvement in the average distance to shot centre (i.e., a reduction in distance).

2. However, it is also related to how steady the shooter’s position is. For a very steady
position, such as from a bench, the shooter has plenty of time to line up the sights, and
centralise on the middle of the target, and under these conditions it is possible to shoot
similar scores on the 13m target with open sights as it is with a scope of any power.
Group sizes with the scope set on 10X are definitely smaller than those shot with open
sights; in fact, given the accuracy of the rifle and load used, with the scope set on 10X,
the group is usually entirely within the X ring. However, the group shot with open sights
was mostly within the 10 ring, yielding a very similar score. Thus, | concluded that a
scope sight actually makes a bigger difference for rapid fire and less steady positions
than it would for the slow fire from the sitting position, for example.

3. Coupled with that, the difference a scope makes is reduced with shortening of the
distance, such that at 25m in rapid fire events it is actually a disadvantage to have a
scope.

4. Furthermore, it was very clear from the results obtained that one particular scope
setting almost always resulted in better scores than any other, and that is when the
scope is set on 4X. The only time that was not true was for rapid fire at 25m when the 6X
setting was best, although this was still inferior to open sights.

5. A2Xscope is not much use for competition; in fact, an aimpoint is always better.

6. Higher powers than 6X produce inferior results to 4X, demonstrating the fallacy inherent
in the 2016 edition of the Big Game Rifle scope penalty rules, where scope powers
greater than 4X attracted a higher penalty. In fact, my view is that the penalty should be
set based on the best scope power, and the competitors should be allowed to vary the
scope setting during the competition, as their preference dictates.

7. Inmost cases 10X is better than 8X, but is always less effective than 4X, again except for
25m rapid fire events.

These trends are clearly apparent from the below graph, which visually summarises all the
results in one chart.
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Reduction in Shot Distances from Centre for various Scope Powers vs Open Sights
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The same data placed in a table can be used to highlight the differences in the distance of the
average shot centre from the centre of the target, which can then be used to calculate
adjustments to scores, as shown below.

Reductionin Distance to Centre for Various Scope Powers 10th to 90th Percentile

100m Sitting 100m Standing |50m Slow 50m Rapid 25m Rapid
AP 12.2 18.2 8.3 -2.1 -5.7
2X 10.6 3.2 6.4 -6.7 -10.6
4xX 17.6 25.9 13.6 5.8 -2.3
6X 17.3 23.3 9.9 1.1 -0.6
8X 14.5 13.6 8.6 4.4 -1.6
10X 14.3 14.3 13.3 5.7 -4.5

For the 13m target, the procedure is to simply divide each average difference by 25mm and that
will produce a fractional score per shot. This will enable an approximate equalisation of results
obtained with scope sighted rifles or with open sighted rifles to be calculated for each event, as
shown below.
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Courses of fire for Big Game Rifle Core events

Number of shots in each event
Positons/Shots Group 1 Group 2 Group 3 Stalker Double |Stopper Double| Special Snap | Charging Animal
100m sitting 4 2 0 2 0 0 0
100m standing 4 2 2 2 0 0 0
75m rapid 0 0 0 0 0 0 2
50m slow 4 2 0 2 2 0 0
50m rapid 2 2 2 2 4 0 2
25m rapid 6 6 4 6 4 8 2
Total shots 20 14 8 14 10 8 6

This finally yields what | believe to be fair corrections to equalise results obtained from scope
sighted rifles set on 4X, with open sighted rifles:

Score corrections
Positons/Shots Group 1 Group 2 Group 3 Stalker Double |Stopper Double| SpecialSnap | Charging Animal

100m sitting 2.8 1.4 0.0 1.4 0.0 0.0 0.0
100m standing 4.1 2.1 2.1 2.1 0.0 0.0 0.0
75m rapid 0.0 0.0 0.0 0.0 0.0 0.0 1.3
50m slow 2.2 1.1 0.0 1.1 1.1 0.0 0.0
50m rapid 0.5 0.5 0.5 0.5 0.9 0.0 0.5
25m rapid 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total correction 9.6 5.0 2.5 5.0 2.0 0.0 1.7
Rounded 10 5 3 5 2 0 2

Recommendation

From this data analysis | formulated the following preference recommendations:

1. For close-range rapid-fire events, my preference will be to use open sights.
2. For all the other events, where scope sights are allowed, a 4X scope is preferable.

It is my hope that this article provides Big Game Rifle competitors with a better understanding of
the impact of different sighting equipment on competition scores, and that it will lead to a set of
rules that does not overly penalise the competitor with a scope-sighted rifle.

Mark Hibbert

January 2025
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Appendices
Appendix 1 - 10X scope results
Appendix 2 - 8X scope results
Appendix 3 - 6X scope results
Appendix 4 - 4X scope results
Appendix 5 - 2X scope results

Appendix 6 - Aimpoint results
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Appendix 1

The data below is for Scope Powers of 10X

100m sitting 10X percentiles vs Open Sights percentiles from 10% to 90%
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100m standing 10X percentiles vs Open Sights percentiles from 10% to 90%

300.0
1
250.0 '
ﬁll
—_ M
£ 11
E 2000 T~
o / /
5 / l
o !
© /
§ 150.0 e J
s =
: v
(3]
c
bt /_,_/
B ____/J
E 100.0 bttty bbb § st Seb—~ bt — —oopmmmmmm e
° | _14.3mmreduction_y| | — e |l
n ///
50.0 /_’j___,,,é
- -;_’}/
77
‘7
r'd
0.0
0 10 20 30 40 50 60 70 80 90 100
Percentile
— — 10X ——10X10t090% ~----10XAv10to90 - --0/S ——0/S10t090% ===-0/SAv10to90
50m slow fire 10X percentiles vs Open Sights percentiles from 10% to 90%
300.0
250.0
B
E 2000
[}
=
c
[«}]
o
£
© 150.0 1
=
[} ]
= a
S 01
2 1/
S 100.0 =t
o -
G'I:) /'/ 7 -
// -
50.0 RSy pp— Lee fe— [ ______. L ___(:::C___/___
13.3mm reduction y__ — . A e
%
00 L
()} 10 20 30 40 50 60 70 80 90 100
Percentile

- — 10X ——10X10t090% ----10XAv10to90 - — O0/S ——0/S10t090% =----0/SAv10to90




Sighting Test Results

Shot distance from centre (mm)
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Appendix 2

The data below is for Scope Powers of 8X

100m sitting 8X percentiles vs Open Sights percentiles from 10% to 90%
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100m standing 8X percentiles vs Open Sights percentiles from 10% to 90%
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Shot distance from centre (mm)
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Appendix 3

The data below is for Scope Powers of 6X

Shot distance from centre (mm)
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100m standing 6X percentiles vs Open Sights percentiles from 10% to 90%
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Shot distance from centre (mm)
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Sighting Test Results

Appendix 4

The data below is for Scope Powers of 4X
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Sighting Test Results

100m standing 4X percentiles vs Open Sights percentiles from 10% to 90%
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Sighting Test Results
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Sighting Test Results

Appendix 5

The data below is for Scope Powers of 2X

100m sitting 2X percentiles vs Open Sights percentiles from 10% to 90%
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Sighting Test Results
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Sighting Test Results

50m rapid fire 2X percentiles vs Open Sights percentiles from 10% to 90%
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Sighting Test Results

Appendix 6
The data below is for Scope Powers of 1X (AimPoint)
100m sitting AP percentiles vs Open Sights percentiles from 10% to 90%
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Sighting Test Results

100m standing AP percentiles vs Open Sights percentiles from 10% to 90%
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Sighting Test Results

50m rapid fire AP percentiles vs Open Sights percentiles from 10% to 90%
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