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More research on the 
miracle of bat flight 

Bats employ a network of nearly 

hair-thin muscles embedded in the 

membrane of their inherently floppy 

wing skin to adjust the wings' 

stiffness and curvature while they 

fly, Brown University researchers 

report. Birds and insects have stiff 

wings, but the new evidence 

suggests bats have evolved this 

muscular means of preserving or 

adjusting wing shape. 

"Aerodynamic performance depends 

upon wing shape," said Brown 

biology graduate student Jorn 

Cheney, lead author of the newly 

published paper in Bioinspiration and 

Biomimetics. "The shape of a 

membrane wing might initially begin 

flat but as soon as it starts producing 

lift it's not going to remain flat 

because it has to deform in response 

to that aerodynamic load. 

"The shape it adopts could be a 

terrible one -- it could make the 

animal crash -- or it could be 

beneficial," Cheney said. "But they 

are not locked into that shape. 

Because bats have these muscles in 

their wings, and also bones that can 

control the general shape as well, 

they can adopt any number of 

profiles." 

Cheney wasn't sure what to make of 

the tiny 

muscles, 

called 

plagiopatagiales, heading into the 

experiments reported in the paper. 

They have been known for more  

than a century but their function has 

never been demonstrated. 

When Cheney considered the muscle 

function, he estimated that each 

individual muscle would be too 

weak to reshape the wing. That led 

him to form two competing 

hypotheses: either that the muscles 

would activate together to enhance 

force or that these oddly shaped, 

weak muscles might exist solely as 

sensors of stretch. 

Cheney attached electrode sensors to 

a few muscles on the wings of a few 

Jamaican fruit bats and filmed them 

as they flew in the lab's wind tunnel. 

One result was that the muscle 

activation and relaxation follows a 

distinct pattern during flight: They 

tense on the downstroke and relax on 

the upstroke. 

This is the first study showing that 

bats turn these muscles on and off 

during a typical wingbeat cycle. 

Another finding was that the muscles 

don't act individually. Instead they 

exert their force in synchrony, 

providing enough collective strength 

to stiffen the wing. 

Finally, Cheney found, the muscles 

appeared to activate with different 

timing at different flight speeds. As 

the bats flew faster, they tensed the 

muscles sooner in the upstroke-

downstroke cycle. 

In other words, the data suggested 

that the muscles do not behave 

passively but actively and 

collectively in keeping with 

conditions of flight. 

This has implications for the 

development of the wings of things 

such as drones. Source 

:http://www.sciencedaily.com/releas

es/2014/05/140523145348.h

 

 

 

Bat Lit 

The Hobbit, chapter 8, Flies 

and Spiders, J R 

R Tolkien 
 

 

Thanks Gerald ine 

Hogg 

 

 

“Worse still it brought thousands 

of dark-grey and black moths, 

some nearly as big as your hand, 

flapping and whirring round their 

ears. They could not stand that, 

nor the huge bats, black as a top-

hat, either; so they gave up fires 

and sat at night and dozed in the 

enormous uncanny darkness.” 


