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Why afly can fly lik
afly

The humble fly hovering over a
garbage can is routinely capable of
some high-speed aeronautic ma-
noeuvres that have long boggled the
minds of aircraft designers and
engineers. If a male fly chasing a
potential mate sees her change course
ever so dlightly, he will respond with
an appropriate change of his own in
just 30 milliseconds!

It has long been known that the
amazing stability of flies as they zip
around has alot to do with the two tiny
club-shaped 'balancing organs' they
have, called halteres (see Figure 1).
Some insects have four wings, while
others, like the so-called 'true flies,
have two (hence their ordinal name
Diptera). Evolutionistsbelievetoday's
flies descended from four-winged
ancestors, of which the rear two wings
have become 'vestigial' or reduced in
their flight function to become the
halteres.

There is of course no scientific
reason to deny that the halteres are
incredibly well designed, efficient
organs in their own right. They have
long been known for their function as
flight stabilizers, like gyroscopes on
airplanes that prevent excessive roll,
pitch or yaw. Part of the way this
works is that the halteres mostly beat
in antiphase to the actual wings. But
since such a stabilizing function would
tend to make the fly keep flying
straight, how does it manage to
‘disable’ this gyroscopic function in
order to change course so quickly?

Researcher Dr Michael Dickinson
of the University of California at
Berkeley, along with a number of
colleagues, long knew that flies will
perform intricate flight manoeuvres in
response to visual stimuli (afly swatter
coming down on them, for instance!).
Sophisticated experiments in which
flies were tethered in little corsets had
shown that images perceived by the
fly's eye-brain system would cause
automatic changes in wing activity.
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Yet a mystery remained, in that for
years no one had been able to find
evidence of any connecting nerve
fibres between the brain and the
muscles that controlled the wings.
The breakthrough began when
Dickinson was reviewing a much
earlier paper that described in great
detail some very intricate musculature
controlling the halteres. Histeam then
performed more experiments which

Figure 1. Afly showing one of the club-
shaped 'balancing organs or halteres.
Arrows show the neural pathway.

showed that visual cues while flying
did not affect the wing muscles, but
significantly affected the muscles
controlling the halteres. This suggests
that visual information flows directly
from the eye/brain to the
halteres, not the wings.
The team then demon-

Not only do the halteres send their
controlling signals when affected by
direct manoeuvres, but avisua stimulus
(e.g. an approaching fly-swatter in mid-
air) will cause information to flow from
the eye-brain system to the halteres,
which act as arelay station to the main
wings.

Far from being an unnecessary
detour for the electrical impulses, this
makes a lot of sense, says Dickinson.
The halteres tend to keep the insect
flying in the same direction, so when it
has to make a sudden turn, the halteres
have to respond as well as the flight
muscles. So rather than 'switching off
one's gyroscope', the halteres are
appropriately fine-tuned or ‘tweaked'
for the required manoeuvre in response
to visua cues, a fraction of a second
before they in turn pass the information
on to the main flight muscles. He says:

'From an engineering point of view,

this is much cleverer and more
efficient. This way you never turn
off your stabilizer — you tune it so
the nervous system controls its
mechanics on a moment-by-moment
basis.'

Also, Dr Cole Gilbert of Cornell
University has shown that the relative
position of afly'shead in relation to its
body also sends information to the

. X e
strated that stimulating the o
halteres affects the wing-
bgat._ From all this, descending wing control
Dickinson proposes amuch  yisyal muscles
more sophisticated function  jnformation

for the halteres than
previously realized. The
traditional view has been
that as afly beginsto tumble,
say, the beating halteres are
deflected (by the Coriolis
effect), which stimulates
some nerve cellslong known
to be at their base. Thisthen
sendsthe appropriate signals
to the muscles controlling
the main flight wings.

The picture would now
appear to be a great deal
more complex (seefigure 2).
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Figure 2. Diagrammatic representation of a fly's neural
circuit. Heavy lines represent motor neurons. The de-
scending visual interneuron activates the haltere steering
muscles which in turn activate the haltere neurons that
feed to wing steering neurons, (after Chan et al.)
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wings and halteres. All thisindicates a
neura network outside aswell asinside
the insect's brain, which is capable of
immensely complex and sophisticated
tandem actions that eclipse our present
technology. Dr Dickinson refers to
many remaining 'puzzles about how
flies fly, and says he thinks that these
creatures are 'more fantastic and
exciting' than anything ever dreamed
up in a science fiction movie.

Summary/conclusion

1. Thereisno proof that flies evolved
from any 'primitive ancestor'.

2. Thereisno evidence, either, which
forces one to conclude that halteres
are 'vestigial leftovers' of what
were once true (rear) flight wings.

3. Experimental evidence indicates
that halteres are part of a highly
sophisticated, and immensely
complex, flight system which
continues to baffle and amaze all
who study it.

4. This evidence (aswell asthat from
the fossil record) strongly supports
the belief that flies were created as
flies, complete with all the
necessary sophisticated precision
machinery for them to astonish us
with their performances.

5. Obviously, at least some of the fly
types today function as part of the
Curse on a falen Creation due to
Adam's sin.
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Tropical cycad rein-
forces uniformitarian
paleofloristic mystery.

The northwestern United Statesis
famous for its numerous Cainozoic
paleoflora sites.! Paleoflora is even
found within marine sediments on the
Olympic Peninsula in western
Washington State.

Many tropical and subtropical
species are found at some locations.
The paleoflora are mostly dated as
Eocene within the uniformitarian
geological timescale.

The most diverse paleoflorain all
of western North America is located
at Republic in northeast Washington,
where more than 300 species of plants
have been unearthed. If the relatively
nearby paleoflora of Princeton, British
Columbia, Canada, is included, the
Okanogan Highlands record 450
different species of Eocene plants.®
Cool climate plants predominate inthe
Okanogan Highlands, but subtropical
and even tropical species have aso
been discovered. There is no close
modern analogue.* Wesley Wehr and
Dennis Hopkins describe the puzzle
this way:

"The Okanogan Highlands fossils
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show us that, in the middle Eocene,
temperate trees such as spruce, fir,
and hemlock grew alongside mem-
bers of such tropical groups as ma-
hogany, magnolia, cashew,
pistacio, and tropical laurel. How
can we explain this mixture of
plants that are today, in essence,
mutually  exclusive climatically,
vegetationally, and floristically?'
Based on an analysis of the
paleoflora, especialy the absence of
palms, Jack Wolfe and Wesley Wehr
have concluded that the Republic
paleoflora is an 'upland' assemblage
that grew at an altitude of 727-909 m
ASL. The paleoclimate had a mean
annual temperature of 12-13 °C and a
January mean of lessthan 1 °C.° These
temperatures, especially the January
mean, seem hard to reconcile with the
tropical and subtropical species at Re-
public. Although Wolfe and Wehr's
estimated January temperature seems
too cold, itis still significantly warmer
than the present January mean
temperature for northeast Washington
of about -4 °C with a yearly winter
low around -25 °C.

It is possible that the paleoclimate
would have been warmer and wetter
if the Pacific shoreline were nearer
and the Cascade Mountains were
lower, both of which are postulated
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