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Proof That A Flying Squirrel is Bull 
or
Rocket Squirrel vs. Balboa the Flying Squirrel  



 

The purpose of the experiment is to identify the point at which a flap of skin is adequate to accomplish 
genuine benefit for a regular squirrel during its evolution into a flying squirrel. The premise for the 
experiment is that there was a first mutation for a squirrel that consisted of excess skin at the armpits (or 
anywhere) and that this excess skin eventually evolved to form the completed wings of a flying squirrel. 
The experiment takes into consideration the "Laws of Evolution": 
 
1) Changes occur randomly to each new generation 
2) No two forms of life (> microscopic) are the exact same 
3) Changes that increase the probability of survival are more probable to be passed on to future 

generations 
4) Changes that decrease the probability of survival are less probable to be passed on to future 

generations 
5) These changes create new and different forms of life 
 
 
 
While following the Laws of Evolution, consideration must be given that mutations have a lesser 
probability of being passed down to future generations than do common or established traits. With this in 
mind, mutations are passed on when they create an advantage over not having the mutation. The 
advantage they create gives the animals with the mutation a higher probability to either survive or to 
produce more or stronger offspring. This advantage serves to eventually edge out the other animals 
without the mutation, with the eventual outcome to be that only the animals with the mutation have 
survived. 
 
The experiment focuses on the first flap of skin mutation for a squirrel. Drawn into question is the 
concern that the first mutation might not be beneficial in a way that would serve the mutated squirrel to 
have an advantage over the squirrels without the mutation of the extra skin. 
 
The expected conclusion is that the amount of skin necessary to introduce a benefit to the squirrel that 
would give it an advantage over the other squirrels is much larger than would be possible for a single 
mutation. Therefore, the focus of the experiment is on what the behaviors and gains would be for the 
squirrel which experiences the first mutation of extra skin, and not on complex learned behaviors. 
 
The experiment performs a reverse engineering process of evolution using the rules of evolution that 
have been identified and accepted, thus identifying the steps that would occur during the process of a 
squirrel becoming modified to eventually have wings. 
 
GIVENS: 
 
1) Evolution does occur 
2) There was a point in time when the ancestors of today's flying squirrels existed as squirrels 

without wings 
3) The transition process for a squirrel to evolve wings involved an initial random mutation of an 

extra flap of skin of unknown size 
4) The transition process for a squirrel to evolve wings involved the flap of skin (Given# 3) to grow 

in size over many generations of breading 
5) Flight is complicated, and requires very specific control of the angle of flight ("Angle of Attack") 

to make best use of the airlift and drag 



 

6) For any animal to accomplish flight or even a lengthy glide, the animal must use learned 
behavior to continuously modify the angle of its wings that control its Angle of Attack and 
establish its necessary airlift and drag 

7) When referring to a “non-modified” squirrel, we will be referring to a typical and “average” 
squirrel that does not have any additional skin growth. 

8) Non-modified squirrels that jump from tree to tree will execute a positive 9° initial Angle of 
Attack (upward) and can complete jumps to distances as great as 4 meters horizontally, without 
needing to perform an incline change during its motion and with minimal descent. They 
accomplish this because their body shape is similar to a bullet in both proportionate weight and 
aerodynamic design. 

9) A non-modified squirrel is able to survive a drop of up to 30 meters by employing its tail as a 
parachute. 

10) The model of the non-modified squirrel we will be using has dimensions: 
a. Body Length = 34.2 cm 
b. Arm Spans tip-to-tip = 34.2 cm 
c. Squirrel Weight = 0.43 kg 

11) When referring to a “modified” squirrel, we will be referring to a typical and “average” Northern 
Flying Squirrel (Glaucomys sabrinus) that is outfitted with "wings" from additional skin growth 
beyond what non-modified squirrels have. When referring to a modified squirrel, reference will 
be made to the percentage of wing relative to the full wing span of today’s Northern Flying 
Squirrel. 

12) A 100% modified squirrel will execute between a -5° initial Angle of Attack (downward) up to a 
positive 1° initial Angle of Attack (upward) and can complete jumps to distances as great as 90 
meters horizontally. It accomplishes this by constantly performing changes to its flight 
inclination during its motion. They accomplish this because their body wing span creates a near 
perfect square, their bones are thinner, and their overall body is lighter.  Flying squirrels show 
lengthening in bones of the lumbar vertebrae and forearm, whereas bones of the feet, hands, and 
distal vertebrae are reduced in length. Therefore, 100% modified squirrels are not well adapted 
for walking or running and must rely more heavily on their gliding abilities. 

13) The model of the 100% modified squirrel we will be using has dimensions: 
a. Body Length = 34.2 cm 
b. Arm Spans tip-to-tip = 34.2 cm 
c. Wing Area = 13.69 cm2 (larger than Body multiplied by Arms) 
d. Squirrel Weight = 0.14 kg 

14) 100% modified squirrels accomplish long gliding distances by jumping off a branch at a negative 
degree Angle of Attack, and keeping their wings tightly tucked into their body. After free falling 
approximately 10 feet, they throw their wings out and catch air underneath them, thus providing 
lift. By maneuvering the angle of their head and body to point more or less upward or downward, 
they utilize this lift to propel forward. The formula that mathematically calculates forward 
propulsion is contingent on the force of propulsion generated from the air lift, and also the 
amount of drag that is created from the different angles. 

15) The tail of the 100% modified squirrel contributes to maintaining a proper balance during flight. 
The tail has not been significantly modified in the evolutionary process from a non-modified 
squirrel to a 100% modified squirrel. Therefore, it is not considered in our mathematical 
calculations. 

16) The evaluation of the 100% modified squirrel considers these squirrels to launch from a tree at 
heights of approximately 12 meters (40 feet). The non-modified squirrels typically jump at 
heights of approximately 4 meters (13 feet). The height increases relative to the percentage of 



 

modification, because this is a learned behavior that could be easily learned by accident and that 
introduces a greater range to fall and thus make best use of gravity. This change of the launch 
height became necessary when evaluating the results, because when the height didn't increase, 
the addition of the wing was a negative for up to 52% modification in extremes, and up to 27% 
when given every conceivable consideration. Allowing the height to increase relative to the 
percentage of modification gave more advantage to disprove the original hypothesis, and was 
introduced to give the most amount of consideration to the disproof of the hypothesis. 

17) Modifications to angles during the glide are not considered in this experiment because this 
learned behavior is not easily grasped, and therefore would not be an available resource to the 
first generations of mutations. 

18) Environmental factors of wind, precipitation, falling objects, and predators are not considered in 
this experiment. All these factors would serve as a disadvantage to the modified squirrel's ability 
of horizontal gain. This is another advantage given to the disproof of the hypothesis. 

19) How a flying squirrel achieves “flight” 
a. A flying squirrel does not actually fly, it glides 
b. The modern day Northern Flying Squirrel optimizes its glide by the following: 

i. The squirrel climbs high up a tree 
ii. The squirrel throws itself downward at an angle of approximately 5° descent.  This 

approach is advantageous because it uses gravity to increase the speed of descent. 
Only because it has a wing does this become an advantage, as it uses the lift to 
propel itself upward or forward, depending on the angle of its wing.  This is different 
from how a non-modified squirrel jumps, for which always jumps with an angle of 
ascent for the intent of optimizing forward propulsion for an object shaped as a 
bullet. 

iii. After freefalling approximately 25% of the total distance, it expands its wings to 
capture air 

iv. This capture resolves to lift the squirrel above its current height, sometimes resolving 
to become a height above where it originally jumped from 

v. The capture of lift, combined with controlled manipulation of the wing’s angle, 
resolve to create greater heights and forward propulsion 

c. The benefits or losses from modifications to the “wing” can be mathematically calculated 
by creating engineering diagrams to represent the lift and resistance created by the 
introduction of wings. Other factors taken into consideration and set as constants instead of 
variables are the weight of the squirrel, the angle of ascent/descent at initial launch, and the 
distribution of wind resistance at differing wing angles while gliding. These constants were 
set to give the greatest advantage to accomplish vertical and horizontal gains. 

d. Such diagrams would represent the cost of drag (resistance) combining this cost with the 
gain from lift to represent the overall gain or loss from the introduction of a wing apparatus 
at a particular size. The size is reflected as a relative percentage, relative to the current size 
of a “wing” for an “average” Northern Flying Squirrel. 

e. Consideration must be given to the benefits of learned behavior to control the wings’ 
angles and also to identify that an initial descent jump is required as opposed to an initial 
ascent jump. This difference in initial jump angle is needed to maximize gravity to capture 
lift that could only be appreciated from a winged apparatus, and would serve as detriment 
to a “bullet” formed device (non-modified squirrel). 



 

 
THE EXPERIMENT: 
 
(see statistics gathered in www.GHart.net/Project_Bullwinkle_Stats.pdf) 
 
1) The experiment uses computer modeling to craft the aerodynamics of a flying squirrel and the 

mechanics of its glide. Using the same software approach that is used to design and build modern 
airplanes, the flight ability of a 100% modified squirrel was evaluated, and also the flight ability 
of a 10% modified squirrel, a 20% modified squirrel, a 21% modified squirrel, and a 30% 
modified squirrel. 

2) The graphed numbers represent 4 columns that are consistent to all the graphs: 
a. Angle of Attack (a) 
b. Lift achieved (CL) 
c. Drag introduced (CD) 
d. Ratio of Lift to Drag (L/D) 

3) It was calculated and confirmed that a non-modified squirrel can easily perform leaps and jumps 
that accomplish a horizontal gain of 3.32 meters (10 feet). 

4) It was calculated and confirmed that a 100% modified squirrel can accomplish horizontal gains 
while gliding up to 89.3 meters (293 feet). 

5) It was calculated and confirmed that a 10% modified squirrel can accomplish horizontal leaps 
and jumps that would amount to less than one meter (3 feet). This loss of distance is the result of 
drag produced by the 10% modification of additional wing. No actual glide is accomplished. 

6) It was calculated and confirmed that a 20% modified squirrel can accomplish horizontal gains 
while gliding that would amount to 3.57 meters (11 feet). 

7) It was calculated and confirmed that a 21% modified squirrel can accomplish horizontal gains 
while gliding that would amount to 4.56 meters (15 feet). 

8) It was calculated and confirmed that a 30% modified squirrel can accomplish horizontal gains 
while gliding that would amount to 8.84 meters (29 feet). 

 
 

ANALYSIS OF DATA: 
 
The data returned demonstrates that the initial addition of skin to create the beginning formation of a 
wing will result in reducing the total horizontal distance gained. It is not until greater than 19% 
modification to the squirrel when the horizontal distance begins to increase. It increases aggressively 
after this point, resulting in a gain of almost 3 times the distance at 30% modification. 
 
SUMMARY: 
 
If we are willing to: 
 decrease the weight of the squirrel from 0.43 kg to be only 0.35 kg 
 alter the angle of attack from being a positive angle to instead be a negative angle 
 introduce learned behavior of extreme complexity that accomplishes the task of balancing airlift by 

altering the angle of attack while in flight 
 
  



 

With all these considerations provided without question or explanation, it will still require an addition of 
19% formation/mutation of the skin of the wing that currently exists for a 100% modified flying squirrel 
before any appreciable gain would be realized. At 10% formation/mutation the squirrel is pitifully 
handicapped, both in walking and jumping. 
 
If these factors are not taken into consideration, it will then require an addition of 51% 
formation/mutation of the skin of the wing that currently exists for a 100% modified flying squirrel 
before any appreciable gain would be realized. 
 
SYNOPSIS: 
 
Evolution occurs only to ensure that the least bad designs survive. The experiment has proven that the 
size of skin necessary and/or other bodily modifications or behavior modifications necessary to impart 
genuine benefit is too large to have reasonably occurred in a single mutation. When considering the 
amount of skin for 19% of the currently existing wing, such a large amount of skin would not occur as a 
first mutation. 
 
If the first modification does not produce an advantage, then the squirrel with such modification would 
not have a greater probability to pass it on to future generations. The fact that the extra skin decreases 
performance of horizontal gains also confirms that the mutation would not get passed down because it 
decreases the probability for survival or fitness to reproduce. Further demonstration of this is that the 
introduction of any wing growth serves to decrease performance for running or climbing. Running and 
climbing are the most prime traits for survival of squirrels, the traits that provide an advantage over other 
animals of their eco-nitch. 
 
It is accepted the fact that skin could have gradually grown over time. The dispute is in the original 
formation of such skin. The experiment has demonstrated that there must have been an additional 
driving factor creating the first modification of skin growth or most importantly, to allow the growth to 
persist and be passed on to future generations. 
 
Because it cannot be possible for a random mutation to accomplish the necessary steps for a non-
modified squirrel to become a modified squirrel, then it must be accepted that the mutation was not 
random. If the mutation which caused the evolution of the squirrel to a flying squirrel was not a random 
mutation, the only other possibility is that it was a controlled mutation. 
 
If mutations that resolve to become evolutionary changes are controlled, then there must be a source for 
that control. The source of control for the evolutionary process must have a level of intelligence capable 
of looking forward into the future and identifying how to best satisfy needs. This intelligence must 
therefore have a degree of free will and a consciousness. 
 

– END OF EXPERIMENT   – 
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ORIGINAL SCOPE 
 
PROJECT BULLWINKLE (proof that a flying squirrel is bull): 
This experiment is focused more on the math than making a cool video. This is 
for scientific proof, and therefore does not have to be necessarily "pretty", 
as long as it is scientifically/mathematically accurate. 
 
The highest purpose of the experiment is to identify the point at which a 
flap of skin is large enough to accomplish genuine benefit. Genuine enough to 
argue that it can increase the probability of survival enough to be a means 
of out-competing other squirrels and thus proven able to have occurred 
through natural selection. 
 
My hypothesis is that such can NOT be proven, and we will reach a point where 
we conclude that the size of skin necessary to impart genuine benefit is too 
large to have reasonably occurred in a single mutation. I accept the fact 
that skin could have gradually grown over time. My dispute is in the original 
formation of it. My best guess is that this experiment will flush out the 
reality that there must have been an additional driving factor to create the 
first beginnings of a wing, more than a random mutation that was favorable. 
 
My hypothesis is that benefit will not be accomplished until an amount of 
skin is added that is too large of a change to have occurred as a single 
mutation. This would prove that natural selection is NOT the only means of 
evolution, and that there must be a driving "intelligence" to the 
formula/program, that drives the direction of evolution. 
 
Base Experiment: 
Take a model of a regular squirrel, and apply a force of propulsion. This 
force can be derived by (as one possibility, please feel free to choose any 
reasonable method) taking the distance a current flying squirrel can launch 
and glide which is 30 meters, and  
 
1. Building a digital computer model of such flying squirrel, and  
2. Identify the amount of force needed to propel the Flying Squirrel 30 

meters total distance (FYI: maximum recorded glide = 90 meters, average 
glide is 10 -15 meters) before it has fallen as described below. 

3. Measure how far the digital squirrel model can reach before it starts its 
descent to the ground. Allow a 1 meter margin of falling before 
establishing the stop point (i.e. the squirrel starts at height X, propels 
forward, and when it has fallen to height X – 1 meter, identify that 
marker as the distance of glide achieved). 

4. Start adding wings to the squirrel at 3 square cm increments. Eventually, 
additional modifications may be needed, such as elongation of the arms to 
accommodate a wider wing span while also allowing usage of its hands.  

5. When the squirrel's total glide flight has become 1 or more meters longer 
in distance than it was without any wing addition (new flaps of skin), 
take one more measurement, and then end the experiment. 

 
• Total Torso + Wingspan (new skin flaps) + Head + Tail of flying squirrel = 

approximately 800 square cm (45 cm head to tail X 30 cm wing span width). 
• Initial wingspan = 0 square centimeters 
• Initial span of Torso + Tail + Head + Appendages = approximately 350 

square cm 
• Wings will increase mostly between body and torso, but some also between 

hind legs and tail region, and also some between upper part of arm and 
neck (see picture from earlier) 

  



INITIAL EXPERIMENTATION 
 
During the early phases of calculations, the squirrel conditions were set at 
sea level and an Angle Of Attack (AoA) of 0 deg. Initially it was theorized 
that a squirrel would push of a branch and maintain a 0 deg AoA which would 
allow it to glide. The airfoil of its wings were assumed to be a flat plate. 
In reality, a squirrel’s wings are not rigid structures as an aircraft wing 
is. They are elongated parts of its skin which act as wings, since they are 
skin pieces they will have a factor of elasticity involved. In order to keep 
calculations simple, it was assumed that the squirrels’ wings are that of 
similar to an aircraft’s, rigid bodies. 
 
However, after initial calculations it was clear that it would not be 
possible for the squirrel to glide at a 0 deg initial angle, a flat plate 
wing and no elasticity. The following reasons were ascertained: 
 

1. The squirrels launch velocity of 17.21 ft/s is not enough for its wings 
to generate enough lift to compensate for its weight. 

2. The flat plate airfoil will not generate lift at a o deg angle of 
attack. 

3. The squirrels’ wings will act as air brakes instead of wings if a flat 
plate is used. 

4. The launch velocity is too low and the wing area is too small.  
 
To overcome the mentioned problems, the following solution was theorized. 
 
To overcome the lack of an elasticity factor, the squirrels’ wings will be 
using a LIEBECK LA5055 airfoil. According to research from the Journal of 
Mammalogy, Vol 33, Issue 2, this airfoil closely mimics the flight 
characteristics of a flying squirrel. 
 
The following scenarios will take different percentages of wing area of a 
flying squirrel to and ascertain the minimum wing area needed for flight at a 
0-deg AoA. 
 
 

 

SCENARIO 1: 
 

The squirrel’s wing shall be set at 0-deg AoA and the squirrel will use a 
push off maneuver to launch from a branch which will allow it to glide. The 
following data was calculated. 

From the above data the squirrel is able to fly at a distance of 99 meters 
with a launch height of 14 meters. At 0 deg AoA the squirrel will be 
generating a lift of 0.299 lbs, noting that weight of the squirrel is only 
0.309 lbs the squirrel is able to achieve generate enough lift within a few 
moments of drop to compensate its weight. With a L/D ratio on the airfoil 
being 16.62 the squirrel is able to generate 16 times more lift than drag. 
The drag force being only 0.018. The sink rate of the squirrel being 0.1912 
m/s the sink rate is the rate at which the squirrel is losing it altitude 
(vertical height). The sink rate is miniscule.  

The calculations might seem a bit abnormal at first considering that a mammal 
such as the flying squirrel has such a high efficiency of lift. 



During the calculations of drag the skin friction coefficient was taken into 
consideration. The skin friction coefficient accounts for the friction or 
drag that the surface of the wing generates when the aircraft is flying. 
Here, on the squirrel the skin friction coefficient is unknown. The skin 
friction coefficient can only be ascertained through wind-tunnel 
experimentation or flying squirrel observations. Therefore, the glide 
distance of squirrel might seem high however, they are correct given the skin 
friction coefficient. 

 

 
SCENARIO 2: 
 

The squirrels’ wing shall be set at 0-deg AoA and the squirrel will use a 
push of maneuver to launch from a branch which will allow it to glide. The 
squirrel will only have 10% of its full wing area. The flowing data was 
calculated: 

At 10% wing the squirrel is generating 0.0203 lbs of lift which when compared 
to the weight of the squirrel at 0.309 lbs is not enough for the squirrel to 
fly. However, the squirrel can generate more lift by diving down for a few 
meters to gain enough velocity for its wing to generate enough lift. But with 
only 10% of its regular wing area that also is not possible. Taking the sink 
rate into account the squirrel will need to drop more than 45 meters to 
generate the needed velocity. Therefore, a squirrel with a wing area 10% of a 
regular flying squirrel will not be able to fly. 

An object falling for more than 12 seconds or 45 meters vertically down will 
reach terminal velocity. Terminal velocity is when a falling object will not 
gain any velocity, as in it will no longer accelerate. Meaning if a flying 
squirrel cannot generate the needed velocity by dropping 45 meters, it never 
will. 

 
 
SCENARIO 3: 
 

The squirrels’ wing shall be set at 0-deg AoA and the squirrel will use a 
push of maneuver to launch from a branch which will allow it to glide. The 
squirrel will only have 20% of its full wing area. The flowing data was 
calculated: 

At 20% wing the squirrel is generating 0.0102 lbs of lift which when compared 
to the weight of the squirrel at 0.309 lbs is not enough for the squirrel to 
fly. However, the squirrel can generate more lift by diving down for a few 
meters to gain enough velocity for its wing to generate enough lift. But with 
only 20% of its regular wing area that is not even possible. Taking the sink 
rate into account the squirrel will need to drop more than 35 meters to 
generate the needed velocity. Therefore, a squirrel with a wing area 20% of a 
regular flying squirrel will not be able to fly. 
  



SCENARIO 4:  
 

The squirrels’ wing shall be set at 0-deg AoA and the squirrel will use a 
push of maneuver to launch from a branch which will allow it to glide. The 
squirrel will only have 52% of its full wing area. The following data was 
calculated: 

At 52% wing the squirrel is generating 0.182 lbs of lift which when compared 
to the weight of the squirrel at 0.309 lbs is enough for the squirrel to fly. 
The squirrel can generate more lift by diving down for a few meters to gain 
enough velocity for its wing to generate enough lift. After dropping for 1 
second the squirrel will have generated 9.81 m/s of vertical velocity after 
which a pitching angle of 3.5-deg will allow the squirrel to generate 0.325 
lbs of lift, which will overcome its weight. 

 
 

CONCLUSION 
 

 
A flying squirrel will need at least 52% of its wing area to generate the 
necessary lift to overcome its weight, and gain horizontal distance relative 
to a launch without any wing addition. The squirrel will need to first drop 
at least 1 m then pitch at 3.5-deg to fly. This theory is proven correct when 
we look at the research done in the Journal Of Mammalogy, Vol 83, Issue, 2 1 
May, 2002, Pages 553-562. The graph below shows the common flight paths taken 
by flying squirrels. According to the graph, a flying squirrel will first 
drop about 2-3 meters first to generate enough velocity for its wings to 
function then pitch up to generate enough lift for it to fly.  
 
 

 
Figure 1. Squirrel Flight Paths 
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