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Abstract

The Wright broth ers’ ac tiv i ties in in vent ing the air -
plane are set forth. They in clude li brary re search,
con scious imag in ing of a so lu tion to flight’s de -
mands, kite ex per i ments, com mu ni ca tion with ex -
perts, glider ex per i ments, ex per i ments with a wind
tun nel, and pro pel ler de sign. Then the aero dy -

nam ics of in sect flight is con sid ered, dem on strat -
ing their su perb so phis ti ca tion. It is con cluded that
since hu man flight was in fact the re sult of such a
high de gree of in tel li gent plan ning, cer tainly the
Cre ator’s de sign is even more directly obvious in
the origin of insect flight. 

Introduction

This year, 2003, marks the one hun dredth an ni ver sary of
pow ered, con trolled, manned flight. It is prob a bly com -
monly be lieved that the in ven tion of the air plane by the
Wright broth ers was the re sult of a cou ple of or di nary men
(bi cy cle me chan ics) tin ker ing around and some how putt -
ing to gether a sim ple ma chine that man aged to fly. In re al -
ity, how ever, their achieve ment was the re sult of a highly
con trolled sci en tific en ter prise. Part I of this ar ti cle pro -
vides an his tor i cal over view of the Wright broth ers’ ac com -
plish ment and Part II gives a de scrip tion of the highly
complex flight design features found in insects.

Part I: The Wright Brothers

The Process of the Invention of the Airplane

As far as we know, be fore 1903 no one in all of the his tory
of man kind had ever suc ceeded in de vis ing a heavier-than-
air ma chine ca pa ble of car ry ing a man in sus tained, pow -
ered, con trolled flight. Be fore the Wright broth ers’
achieve ment the great est minds had failed to con quer this
fron tier. Af ter read ing about Otto Lilienthal’s glid ing ex -
per i ments in Ger many, Wilbur and Orville Wright de vel -
oped an in ter est in manned flight; and in the years 1896
through about 1899 they started read ing ev ery thing they
could on the sub ject. Through this re search they learned
much from the ex pe ri ences of others (Kelly, 1989, pp. 46–
48).

Af ter re al iz ing how much of a prob lem oth ers had ex pe -
ri enced in air craft sta bil ity and that no one had suc ceeded
in solv ing it, Orville de vised a tech nique based on con trol -

ling the in cli na tion of the wing tips. Then Wilbur de vised
an other tech nique based on wing warp ing (Kelly, 1989,
pp. 48–50). These in ven tions showed in ge nu ity on the
part of the broth ers. In Au gust 1899 they built a bi plane
kite and con ducted their own ex per i ments on it. They
found that they could con trol it by ex tra cords at tached so
as to en able them to warp the wings (Kelly, 1989, pp. 50–
51). Thus, the broth ers com menced a long process of
scientific experimentation. 

In May 1900, Wilbur Wright wrote a let ter to Oc tave
Chanute (who had ex pe ri ence in glid ing), com mu ni cat -
ing his plans for ex per i ment ing with a man-car ry ing kite
(Kelly, 1989, p. 52). This prac tice of com mu ni cat ing with
ex perts in the field of study is an im por tant part of the sci -
en tific method. In ad di tion, it is in keep ing with the Bib li -
cal wis dom of us ing a “mul ti tude of counselors” ( Proverbs
15:22). 

Next the Wrights in vented an el e va tor (a de vice for con -
trol ling the air plane’s tilt up or down) su pe rior to pre vi ous
de signs (Kelly, 1989, p. 54). Then they built and ex per i -
mented with a man-car ry ing glider. First they worked with
it as a kite, and then they ac tu ally flew it as a glider. These
ex per i ments, con ducted in the fall of 1900 at Kitty Hawk,
North Carolina, were highly suc cess ful (Kelly, 1989, pp.
64–66). 

In 1901 the broth ers re turned to Kitty Hawk and con tin -
ued their ex per i ments with a larger glider. They be gan to
change the cam ber of the wing. It is this cam ber, or height
of the wing’s curve, which de ter mines the amount of lift
that a wing can pro vide (Fig ure 1). Cam ber is ac tu ally the
height of the wing di vided by the dis tance from front to
back. They then ad justed the cam ber to a ra tio of 1 to 18,
which im proved the glider’s per for mance. Also, dur ing
that year, by ex per i men ta tion they learned more about the
cen ter of pres sure on a curved sur face (Kelly, 1989, p.71).
Dur ing the lat ter months of 1901 the broth ers built a wind-
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tun nel and used it to test more than 200 types of wing
surfaces (Kelly, 1989, p.76).

In 1902 the Wrights added a tail to the glider con sist ing
of two ver ti cal veins (Kelly, 1989, p.79). The suc cess of
these flights dem on strated that they were jus ti fied in dis re -
gard ing the ta bles of air pres sures used by their pre de ces -
sors and build ing their glid ers in ac cor dance with the data
ob tained from their own wind-tun nel ex per i ments (Kelly,
1989, p.80). This dem on strated the Wright’s quest for and
re li ance upon em pir i cal data rather than tra di tion and au -
thor ity. This as pect of proper sci en tific re search is also in
ac cor dance with the bib li cal ad mo ni tion to “prove all
things” (I Thess. 5:21).

Be fore the Wrights ex per i mented with pow ered flight
they built their own mo tor and de vised a highly ef fi cient
pro pel ler (Kelly, 1989, pp. 85–89). On De cem ber 17,
1903, the broth ers fi nally made their his toric first pow ered
flight, fol lowed by three oth ers, each suc ces sively lon ger,
that same day. Ac cord ing to Orville Wright:

...faith in our cal cu la tions and the de sign of the first
ma chine, based upon our ta ble of air pres sures, ob -
tained by months of care ful lab o ra tory work, and
con fi dence in our sys tem of con trol de vel oped by
three years of ac tual ex pe ri ences in bal anc ing glid ers
in the air, had con vinced us that the ma chine was ca -
pa ble of lift ing and main tain ing it self in the air, and
that, with a lit tle prac tice, it could be safely flown
(Kelly, 1989, p.99).

The Product 

To pro duce a fly ing ma chine the Wright broth ers skill fully 
brought to gether wings, pro pel lers, an en gine, and a pi lot.
These com po nents had to be of a spe cific de sign and com -
po si tion. In ad di tion, it was es sen tial to have con trol mech -
a nisms. First of all, it was nec es sary to con trol the wings so
that there would not be any ro ta tion about a cen tral axis
run ning from the front to the rear of the air plane. This type 
of ro ta tion is called “roll” (Fig ure 2). This con trol was ac -
com plished by what the Wrights called “wing warping”.

A sec ond mech a nism was nec es sary to con trol the
move ment of the plane’s nose in a ver ti cal di men sion.
This di rec tion of move ment is called “pitch” (Fig ure 3).
Orville Wright was able to con trol pitch by de sign ing an el -
e va tor (Wright, 1953, p. 14).

A third mech a nism was nec es sary to con trol the plane’s
nose from mov ing right or left, a move ment that is called
“yaw” (Fig ure 4). The de vice used to con trol this move -
ment was a ver ti cal rud der in the rear of the plane which
was orig i nally con trolled by be ing con nected by wires to
the ca bles that caused wing warp ing. Later this was
changed so that the op er a tor could con trol the rud der sep -
a rately (Wright, 1953, p. 19).
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Fig ure 1. Cam ber ra tio. Side view of wing. The cam ber
of a wing is the ra tio a/b seen here.

Fig ure 2. Front view of air plane il lus trat ing “roll”, a ro -
ta tion of the plane about an axis from front to rear.

Fig ure 3. Side view of air plane il lus trat ing “pitch”, a ver -
ti cal move ment of the front of the plane.

Fig ure 4. Top view of air plane il lus trat ing “yaw”, a hor i -
zon tal move ment of the front of the plane.



This brief anal y sis of the use of de sign and con trol ling
de vices by the Wright broth ers shows that they left lit tle or
noth ing to “chance” in their la bors. A study of in sect flight
will like wise show amaz ing ev i dence for design.

Part II: Insect Flight

More than 99.9% of all in sect spe cies ex hibit flight
(Dudley, 2000, p. 10). There are more than one mil lion
winged in sect spe cies de scribed and they can be found “...
in es sen tially all ter res trial eco sys tems, and on all con ti -
nen tal land masses, in clud ing Antarctica” (Dudley, 2000,
p. 3). 

Some in sects are phe nom e nal fli ers. Horse flies are said
to be able to fly at speeds up to 30 mph (Dal ton, 1975,
p.26). Some drag on flies and hawk moths can at tain speeds
of up to about 38 mph (Brackenbury, 1992, p. 118). The
house fly can travel 250 body lengths per sec ond, com -
pared to 80 for div ing swifts, and only 5 or 6 for hu mans
(Brackenbury, 1992, p. 118). “Swarms of lo custs oc ca sion -
ally make land fall in the Ca rib bean is lands af ter be ing
 carried from breed ing grounds in North Af rica, sev eral
thou sand miles to the east” (Brackenbury, 1992, p. 120).
Mon arch but ter flies mi grate 4,000 miles from Can ada to
Mex ico (Brackenbury, 1992, p. 120). Ac cel er a tion rates of
up to 9 times the force of grav ity (g’s) have been ob served
in some drag on flies and “ac cel er a tion at the tran si tion
from hov er ing to for ward flight in hover flies and in bee
flies reaches... up to 18 g’s” (Brodsky, 1994, p. 71).
“...[A]bout 23 mil lion wingbeats were ob tained in a teth -
ered sim u la tion of long-du ra tion flight us ing a sin gle
Drosophila melanogaster (fruit fly)” (Dudley, 2000, p. 59).
In or der for in sects to have such amaz ing ca pa bil i ties, it is
ev i dent that they are, in deed, not the prod uct of chance;
but, in the words of the Psalmist, are “...fearfully and
wonderfully made” ( Psalm 139:14). 

The flight of in sects is very dif fer ent from the flight of
the Wright broth ers’ air plane. But the same ba sic fea tures
are pres ent in both: a means of power (mus cles in stead of
an en gine), a means of trans lat ing that power into thrust
(mov ing wings in stead of a pro pel ler), aero dy namic struc -
tures to pro vide lift (flex i ble wings in stead of fixed wings),
con trol mech a nisms (for con trol ling flight in three di men -
sions), and con trol ( an in sect’s ner vous sys tem in stead of
that of a human pilot). 

Muscles, fuel, and oxygen

The Wright broth ers’ “Flyer” was pow ered by an en gine
which used fuel, burned in the pres ence of ox y gen. The
power for in sect flight is pro vided by mus cles which use a
dif fer ent kind of fuel, con sumed with ox y gen, also. Un like
ver te brate fly ing an i mals, in sects have no mus cles in their

wings (Dal ton, 1975, p. 19). Their flight mus cles are in the 
tho rax. The base of each wing is at tached to the tho rax by
an axillary ap pa ra tus, which in cludes scler ites, small bod -
ies which act as ful crums. In some cases the mus cles pull
di rectly on the wing base and scler ites (di rect mus cles),
but in other cases the mus cles pull on the tho rax it self,
chang ing its shape and caus ing it to pull on the wings (in -
di rect mus cles). The mus cles func tion on both the down-
and the upstroke. “Wing el e va tion in all in sect or ders is
pri mar ily at tained through ac tion of in di rect dorsoventral
mus cles” (Dudley, 2000, p.44). As mus cles con nect ing the 
in te rior dor sal and ven tral as pects of the tho rax are con -
tracted, they pull these sur faces to gether, le ver ing the
wings up ward (Fig ure 5). The mus cles them selves are sim -
i lar in in sects and in birds; but in sect mus cles can gen er ate
far more force than those in birds or bats, since they can
con tract many more times per sec ond, mak ing them
“...the most powerful muscle known in any animal”
(Brackenbury, 1992, p. 36). 

In in sects, the fuel is ei ther fats or car bo hy drates. Fats
are best for long dis tance fly ing, such as in lo cust mi gra -
tions; while car bo hy drates are best for fast, short dis tance
flights, such as those made by bees. The fuel is de liv ered to
the mus cles by the blood (Brackenbury, 1992, p. 36).
Flight mus cle con trac tion not only en ables in sects to fly, it
also ac cel er ates the in sect blood cir cu la tion, bring ing fuel
to the mus cles more ef fi ciently when it is most needed
(Dudley, 2000, p. 163).

In sects need an enor mous amount of ox y gen when fly -
ing—up to 400 times the amount they need at rest
(Brackenbury, 1992, p.43). “...[T]he tho racic mus cles of
in sects in flight ex hibit the high est known mass-spe cific
rates of ox y gen con sump tion for any lo co mo tor tis sue”
(Dudley, 2000, p. 159). In in sects, ox y gen is not de liv ered
to the mus cles by the blood (as is the case in birds and
bats), but through a sys tem of air tubes (called tra cheae)
which bring in air from the out side through open ings
called spi ra cles. An in sect can move its ab do men in such a
way as to cause min ute bal loon-like sacs in cer tain re gions
of the tra cheae to ex pand and act like a bel lows, pump ing
air through the tubes (Brackenbury, 1992, p. 43). In ad di -
tion, the tho racic mus cle pump ing dur ing flight con trib -
utes to air flow through the tra cheal sys tem by com press ing 
and ex pand ing var i ous tra cheal tubes and tracheoles (the
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Fig ure 5. Sim pli fied di a gram of wing el e va tion through
in di rect dorsoventral mus cle con trac tion. The wings at
the left (a) are el e vated by con trac tion of mus cles (b).



ends of tra cheal tubes) (Dudley, 2000, p. 162). When the
air sacs in some in sects ex pand, the an te rior spi ra cles open
and the pos te rior spi ra cles shut. Then when the air sacs are 
com pressed, the an te rior spi ra cles close and the pos te rior
spi ra cles open. The re sult is a one-way move ment of air
through the body, bring ing in fresh air and ex pel ling stale
air (Brackenbury, 1992, p.43). Com plex, co or di nated sys -
tems, such as this one, are hardly what one would ex pect to 
de velop by chance mu ta tions and nat u ral se lec tion. At the
tracheoles, ox y gen leaves the re spi ra tory sys tem and en ters
into the mus cle cells where it is needed. The thick ness of
the tracheole walls is im por tant for the dif fu sion of ox y gen
through them. Dudley com ments per cep tively that “...
struc tural de sign would ap pear in this in stance to closely
ap prox i mate the op ti mal value for ef fec tive ox y gen trans -
port” (Dudley, 2000, p. 161). Even a tiny de tail, like the
thickness of the tracheole wall, contributes to making
insect flight feasible and appears to be the work of a Master
Designer.

Wing movement

Ac cord ing to Dal ton, in sect wing move ment in fly ing is
more com plex than that of birds (1975, p. 22). When a bird 
flaps its wings it changes their length by flex ing and ex -
tend ing joints in the shoul der, el bow, and wrist. In sects
can not change the length of their wings, and in this re spect 
are more sim i lar to air planes. But in sects can de form the
con tour of their wings and ro tate them about the lon gi tu di -
nal axis to a much greater de gree than can birds (Dudley,
2000, p. 333). Torkel Weis-Fogh “...points out that as in -
sects move their wings in an ex tremely com pli cated way,
they pro duce fluc tu at ing and un steady air flow by means of 
a va ri ety of novel aero dy namic mech a nisms” (Dal ton,
1975, p. 24). I think that such ex treme com plex ity points to 
an ex tremely in tel li gent De signer. “[A]s soon as flap ping
starts and a flow of air passes around them, [the wings]
change shape and be come cam bered into more ef fi cient
air foils” (Dal ton, 1975, p. 24). Brodsky lists four dif fer ent
wing de for ma tions (1994, pp. 44–46). As the wing moves
up and down it twists first one way, then the other. A fly’s
wing moves in an el lipse or a fig ure eight and this cre ates a
“...cur rent of air back ward and downward, providing both
lift and thrust” ( Dalton, 1975, p. 25).

Some rates of wing beats for dif fer ent in sects in wing
beats (up and down) per sec ond are as fol lows: me dium
but ter flies: 8–12, large drag on flies: 25–40, bum ble bees:
130, house flies: 200, hon ey bees: 225, mos qui tos: 600, and
gnats: 1,000 (Dal ton, 1975, p. 26). As for the ex tremely
high rate of wingbeat of gnats, Dal ton reveals that:

...there are pe cu liar aero dy namic prob lems at these
speeds that make the nor mal prop er ties of  air foils
change. In these con di tions the in sect is not fly ing in
an aero dy namic sense at all, but row ing its way

through the air....A very so phis ti cated method of pro -
pul sion indeed (p. 48). 

Drag on flies can make their for ward and rear wings beat
in uni son, com pletely out of phase, or any thing in be -
tween, de pend ing on their need. They can make such
changes in stantly while in flight (Brackenbury, 1992, p.
142). Drag on flies’ four wings each func tions in de pend -
ently, en abling these in sects to per form com plex ma neu -
vers (Brackenbury, 1992, p. 115). Mem bers of or der
Diptera (flies) also have in de pend ent move ment of wings
on op po site sides (they only have two wings), but the
mech a nism re spon si ble for this is dif fer ent from that in
drag on flies (Brodsky, 1994, p. 186). These three com mon
in sects—gnats, drag on flies, and house flies—are phe nom -
e nal illustrations of God’s handiwork. 

We do not fully un der stand all that takes place in the in -
sect body which con trib utes to flight. Dudley ex plains that
this is be cause of a high num ber of in ter act ing struc tures,
such as the 16 mus cles used to con trol a fly’s wing, re sult -
ing in com plex me chan ics (2000, p. 50). Of course, all of
hu man his tory (in clud ing the Wright broth ers’ achieve -
ment) teaches us that com plex me chan ics is the prod uct of 
master mechanics.

Wing and Thorax Morphology

In sect wings are not mod i fied limbs, as is the case in fly ing
ver te brates. The wings con sist of two thin lay ers of chitin,
strength ened by a net work of hol low veins (Dal ton, 1975,
p. 18). Wing strength and flex i bil ity are es sen tial to flight.
These qual i ties come from “...polysaccharide chitin
microfibers em bed ded in a pro tein ma trix...[ which makes
it]... the fin est zoo log i cal ex am ple of this me chan i cal de -
sign” (Dudley, 2000, p. 36). The wing’s flex i bil ity ac tu ally
im parts con sid er able strength to it (Brackenbury, 1992,
p.102). Dudley de scribes a gra di ent of wing stiff ness from
base to tip and also from leading edge to trailing edge (p.
55). 

In ad di tion, ex tra strength is im parted to in sect wings by 
pleat ing. Pleat ing in in sect wings not only en ables them to
be folded away but pro duces ex tra strength needed to re sist 
the stresses of flight (Brackenbury, 1992, p. 85). Most in -
sect wings only weigh a few mil lionths of a gram
(Brackenbury, 1992, p. 82). The ra tio of wing mass to body
mass var ies from 0.5% to 10% (Dudley, 2000, p. 55). It is
im por tant that in sect wings are so light be cause when they
are flapped so rap idly their in er tia pro duces a great in -
crease in re sis tance (Brackenbury, 1992, p. 82). 

Other struc tural fea tures which en hance wing per for -
mance in clude mi cro scopic hairs (which pre vent tur bu -
lent ed dies from form ing) (Brackenbury, 1992, p. 142);
small vein-sup port ing brack ets; spines; scales; and sen sory
struc tures (Dudley, 2000, p. 57). Fi nally, the hemolymph
(in sect blood) pumped through the wing veins ap par ently
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helps to keep the wings from dry ing out and be com ing too
frag ile for flight. An te ri orly within the wings, cir cu la tion is
caused by pres sure in duced by the heart; but pos te ri orly,
cir cu la tion is caused by ac ces sory pump ing or gans lo cated
at the base of the wings (Dudley, 2000, p. 53). So we see
that even the com plex wings them selves plus the struc tures 
re quired to pro duce their com plex move ments are ap par -
ently in suf fi cient to pro duce flight. Ad di tional or gans are
nec es sary, in creas ing the com plex ity of the en tire flight
sys tem, and decreasing the already remote likelihood of its
origin by chance.

In ad di tion to com plex wings, in sects also have a spe -
cial ized tho rax to en able them to fly:

The tho rax of the in sect, to which the wings are
at tached, is a com plex of flight mus cles and   mech -
a nisms so ut terly so phis ti cated as to bog gle an air -
craft de signer’s imag i na tion. The tho rax en ables an
in sect in flight to carry out just about any ma neu ver, 
to loop, swoop, climb ver ti cally, fly up side down,
side ways, back wards, to hover, and to vary be tween
all of these in a frac tion of a sec ond (Dalton, 1975,
p. 19).

The wings are at tached to the tho rax by a se ries of cou -
plings which al low move ment in any di rec tion, much like
a ball-and-socket joint (Dal ton, 1975, p. 19). As al ready
men tioned, within the tho rax are scler ites — hard, small,
peg-like out growths from the wall of the tho rax which
serve as a ful crum for the move ment of the wing and also
as points of at tach ment for small mus cles that al ter the an -
gle of at tack of the wing dur ing flight (Brackenbury, 1992,
p. 16). There are also “...many elas tic, rub ber-like el e -
ments in the flex i ble wing base... to ab sorb the re peated
shocks and re duce the fric tional stresses...” (Brackenbury,
1992, p. 17). Ex tra chitin re in forces the wall of the tho rax
to help the wing pivot to with stand the stresses of rapid
flap ping (Brackenbury, 1992, p. 20). Since drag on flies use
dorsoventral mus cles for both up ward and down ward flap -
ping, this causes ad di tional stress on the tho rax which is al -
le vi ated by an in ter nal pro jec tion called an apodeme
(Dudley, 2000, p. 49). If all of this com plex ity within the
in sect’s tho rax would bog gle an air craft de signer’s imag i na -
tion, it must be the product of One with an even greater
imagination. 

Control Mechanisms

At tached to the scler ites, in sects have small mus cles that
al ter the an gle of at tack of the wing dur ing flight
(Brackenbury, 1992, p. 16). Flies have a to tal of eigh teen
such mus cles (Dudley, 2000, p. 45). Lo custs can use their
flex i ble ab do mens as a rud der (Brackenbury, 1992, p.
131). Some in sects can turn in flight by ex tend ing a hind
leg in the di rec tion they wish to turn. This in ter feres with
the mo tion of the hind wing on that side re sult ing in a turn

in that di rec tion since the op po site wing then pro duces a
greater rel a tive force (Brackenbury, 1992, p. 131). Some
in sects ob tain aero dy namic con trol by struc tur ally de ter -
mined changes of the wing shape dur ing flap ping; but in
drag on flies the wing shape is al tered by a small mus cle
located at the wing base (Dudley, 2000, p. 61).

Control of Flight

“...[S]o ad vanced and au to matic is the flight ad just ment 
mech a nism of most in sects that they are in ca pa ble of fall -
ing from the air, en joy ing a per fec tion of fly ing abil ity to
make most pi lots loop with envy” (Dal ton, 1975, pp. 23–
24). The ner vous im pulse to fly be gins in the tho racic or
ab dom i nal gan glia “...and is reg u lated by a com plex net -
work of ganglial interneurons” (Dudley, 2000, p. 174). In
one type of flight mus cle (called syn chro nous) the neu rons 
reg u late the fre quency and am pli tude of con trac tion
(Dudley, 2000, p. 172). The other type of in sect mus cle
(called asyn chron ous) re quires only one ner vous im pulse
in or der to con tract over and over again (Dudley, 2000,
p.175). This ex plains how some in sects can at tain such
phe nom e nal wing beat rates as those pre vi ously men -
tioned. Such high rates of flap ping would not be pos si ble if 
the mus cles had to con tract and re cover from each im -
pulse.  The ner vous sys tem en ables fly ing in sects to rap idly 
and con tin u ously sense and cor rect any in sta bil ity by a
wide variety of compensatory, asymmetric wing motions
(Dudley, 2000, p. 204). 

The great est sen sory in put is through the eyes. In all in -
sects the re gion of the brain in volved in vi sion is the larg -
est. In drag on flies this re gion com prises about 80% of the
to tal brain vol ume. Com pound eyes pro vide much in for -
ma tion to the in sect, not only ahead, but sub stan tially lat -
er ally, above, and be low (Dudley, 2000, p. 205). It is
ap par ent that the in sect vi sual sys tem must be able to rap -
idly eval u ate the na ture of the chang ing en vi ron ment in
or der for flight to be con trolled (Dudley, 2000, pp. 205–
206). One rea son for the suc cess of in sects in meet ing this
chal lenge is the fact that they are ca pa ble of re solv ing light
im pulses at a much higher fre quency than even ver te -
brates — some flies and bees about ten times as fast
(Dudley, 2000, p. 206).

Other sense or gans are also in volved in flight. Ocelli
(sim ple eyes) are prob a bly used in main tain ing sta ble
flight (Dudley, 2000, p. 213). All winged in sects have a
spe cial ized struc ture (Johnston’s or gan), lo cated in the sec -
ond seg ment of each an tenna, which mon i tors its bend ing
dur ing flight (Dudley, 2000, p. 213). “On wings, ar rays of
campaniform sensillae (dome-shaped mechanoreceptors)
mon i tor the rate and ex tent of lo cal bend ing” (Dudley,
2000, p. 215). Drag on flies have four beds of hairs be tween
the head and body that send in for ma tion to the brain
about the ori en ta tion of the body (Dal ton, 1975, p. 29).
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Flies have a pair of halteres in stead of a sec ond pair of
wings. These small knob-like struc tures os cil late at the
same fre quency as the wings, and are said to serve as
gyroscopes (Dudley, 2000, p. 217).

In ad di tion to hav ing ner vous con trol of flight, in sects
ex hibit be hav ior which, though not it self flight, re lates to
fly ing. Some of these be hav iors are quite com plex, in clud -
ing plac ing the feet in the best po si tion un der the body,
and ori ent ing the body to ward the wind in or der to ex pe ri -
ence lift (Brackenbury, 1992, p. 45). Some spe cies have
elon gated hind legs which they use to leap into flight
(Brackenbury, 1992, p.46). Some jump ing in sects have ad -
di tional struc tures to help them get air-borne:

[M]any jump ing in sects... over come the phys i o -
log i cal de fi cien cies in their leg mus cles by crank ing
up a spring that is then held ready to be re leased at
high speed at the ap pro pri ate mo ment. They can
thus cat a pult their bod ies into the air at far greater
speeds than could ever be achieved by  mus cle con -
trac tion. The prin ci ple is in ge nious, and the hard -
ware to make it work in volves re mark able
in no va tions of de sign (Brackenbury, 1992, p. 59).

Grass hop pers use a sim i lar strat egy with a stretch of elas -
tic cu ti cle on the out side of the fe mur-tibia joint of the
hind leg. When the cu ti cle has been fully stretched it is
held by a catch un til the mo ment when all the power is re -
leased at once (Brackenbury, 1992, p. 59). Our Cre ator has 
de signed other “re mark able in no va tions” as well.

There is ev i dently much more to in sect flight than just
wing flap ping. We see that sens ing and rap idly and ac cu -
rately re spond ing to a wide va ri ety of en vi ron men tal stim -
uli through in ge nious struc tures and com plex be hav iors
takes place in these min ia ture or ganic ma chines we call
in sects, re sult ing in the mar vels of flight that we can ob -
serve right in our back yards. What we see is far more so -
phis ti cated than not only the Wright broth ers’ air plane,
but any air plane ever built by man’s in tel li gence. “The
heav ens de clare the glory of God...” (Psalm 19:1), but fly -
ing insects mightily declare His wisdom.

The Origin of Insect Flight

The fol low ing are quo ta tions from pre vi ously cited sources 
re gard ing their views of the or i gin of in sect flight:

As sum ing that the abil ity to fly arose some where
be tween the De vo nian and the Car bon if er ous, 20
mil lion years of the evo lu tion ary de vel op ment of
winged in sects are shrouded in mys tery (Brodsky,
1994, p. 79). 

Un for tu nately, the evo lu tion ary or i gins of flight
in in sects are not well known. Paleontological re -
cords of tran si tional forms are ab sent, and the likely
se lec tive forces act ing on early winged morphologies 
can only be sur mised, pre clud ing any paleo bio lo -

gical in ter pre ta tion of this ma jor event in metazoan
evo lu tion (Dudley, 2000, p. 261).

The paleontological his tory of winged in sects
starts from the Up per Car bon if er ous (Namurian).
Namurian in sects were rep re sented by three clearly
dis tinct groups (Brodsky, 1994, p. 88).

We do not know how and when the three main
lines of evo lu tion of winged in sects di verged... (Brod -
sky, 1994, p. 98). 

As im pres sive as in sect di ver sity is to day, even
more re mark able is the fact that most ma jor   mor -
pho log i cal in no va tions and in deed in sect or ders
were pres ent be fore the Me so zoic (245–265 mil lion
years ago)(Dudley, 2000, pp. 8–9). 

The drag on fly pro vides an ex cel lent ex am ple of
the per fec tion of an cient flight; they have changed
very lit tle from their an ces tors... about 300 mil lion
years ago (Brodsky, 1994, p. 66). 

Odonata [drag on flies] is the old est sur viv ing or der 
of fly ing in sects, and... the ae rial equip ment of the
drag on fly has re mained es sen tially un changed (Dal -
ton, 1975, p. 28). 

So not only do the com plex, or dered flight sys tems of in -
sects make fool ish the no tion that they are  the prod uct of
mu ta tions and nat u ral se lec tion; but the fos sil re cord also
of fers no sup port for such a notion.

Conclusion

The Wright broth ers’ air plane was ca pa ble of fly ing be -
cause it had an in tel li gence con trol ling many spe cif i cally
de signed fea tures which all had to be in place be fore it
could fly. The anat omy of fly ing in sects like wise meets all
of the re quire ments for flight. It has been shown that each
of these in sect struc tures re quired for flight is a highly
com plex sys tem (com posed of spe cific ma te ri als). The log -
i cal con clu sion is that in sect flight is also the re sult of de -
lib er ate de sign. Fur ther more, there is no ev i dence for a
grad ual evo lu tion of in sect flight. In deed, with out all of
the above re quire ments be ing met, an in sect could not ex -
pe ri ence flight. Even the evo lu tion ist, Maynard Smith,
agreed with this as sess ment when he is quoted as stat ing
that flight con trol is “...a pre req ui site for the ini tial evo lu -
tion and sub se quent elab o ra tion of flight” (Dudley, 2000,
pp. 203–204). If only one of the re quire ments for flight
were sat is fied, the in sect would not fly, and even that par -
tic u lar in no va tion would be se lected against be cause of
the dis ad van tage in volved in car ry ing around use less struc -
tures. The more re quire ments that might be sat is fied, the
greater would be the se lec tive dis ad van tage, un less all
were sat is fied. The only log i cal so lu tion is that these ex -
ceed ingly com plex fly ing in sects would have to have been
ini tially formed com plete. This is clearly an ti thet i cal to
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evo lu tion and sup port ive of cre ation. When one com pares
in sect flight to hu man flight, the vast su pe ri or ity of the for -
mer re quires a vastly su pe rior in tel li gence. Wher ever there 
are peo ple, fly ing in sects ex ist, and their “message” of
intelligent design is so clear that no man anywhere has an
excuse for denying the existence of their Designer (see
Romans 1:20).
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Lest We Forget
Precambrian Pollen in Hakatai Shale, Grand Canyon, Arizona

Pol len grains and spores from flow er ing plants and other
vas cu lar plants have been found in sam ples of Pre cam -
brian Hakatai Shale from the Grand Can yon of Ar i zona.
For a re view of ear lier works, con sult Howe, Wil liams,
Matzko, and Lammerts (1986). We col lected and pro -
cessed our sam ples with rea son able care to avoid
contamination.

Out-of-or der microfossils have been re cov ered by non-
CRS work ers also, and re ported in other jour nals. But all
such Pre cam brian pol len pa pers have been widely re -
jected, ne glected, or re in ter preted. This is largely be cause
they con flict with the strati graphic no tion that pol len-bear -
ing plants did not evolve un til hun dreds of mil lions of
years af ter Pre-Cam brian sed i ments had ac cu mu lated.
Gen er ally all such re ports are “writ ten off” as in stances in
which microfossils some how en tered the for ma tions long
after the strata formed.

This is the first in a se ries of “Lest We For get” memos in 
which var i ous non-CRSQ dis cov er ies of Pre cam brian vas -
cu lar plant microfossils will be re viewed. It is hoped by this 
that: (1) some other work ers will be en cour aged to ini ti ate
anal y ses of more Pre cam brian sed i ments for pos si ble pol -
len con tent, (2) non-creationist work ers will feel obliged to 
ex er cise less dog ma tism in de fense of their strati graphic
long ages, (3) creationists who es tab lish or i gins mod els will 
re al ize and rec og nize that rocks called Pre cam brian by

uni for mi tar ians con tain plant fos sils (even pol len
grains)—a no tion that Froede has suc cess fully de fended
(1999), and (4) it will be gen er ally ad mit ted that pol len
grains have been re peat edly ex tracted from Pre cam brian
strata. Such pol len grains are at vari ance with the gra tu -
itous as sump tions that there was a vast Pre cam brian era,
de void of veg e ta tion, and that vas cu lar plants did not exist
when strata called “Precambrian” were deposited.
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