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COVER PHOTO: Mexican free-tailed bats (Tadarida brasiliensis) communicate with one
another through a complex series of calls that are now being translated. The graphic shows
how a courtship call looks on an oscilloscope. New research suggests many of those calls
consist of “phrases” which can be combined in different ways to produce different meanings.
That begins to resemble a language of sorts. Please see page 1. 
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he bat was not only pregnant but
d ownright angry as I snipped a bit of
fur from her back. Within a few sec-
onds, howe ve r, she flapped her pow-

e rful wings, took off from my hand and
d i s a p p e a red into the night, re j o i n i n g
thousands of female hoary bats (L a s i u ru s
c i n e re u s) on their migration through the
mountains of New Me x i c o.

Eve ry spring, hundreds of these
expectant mothers pass through this small
s t ream drainage on their way to birt h i n g
g rounds farther east. Their annual pas-
sage was first re p o rted here more than 30
years ago, and it is still one of the few
k n own migration corridors in the are a .

My task that night was simple: catch
h o a ry bats and snip tiny samples of fur
f rom their thick coats, then let them con-
tinue on their way. The explanation,
h owe ve r, is a bit more complicated.

T h e re is no doubt that hoary bats
migrate long distances. Each autumn,
they disappear from the colder latitudes
of No rth and South America. Each win-

t e r, they show up in warmer areas where
none we re seen during summer.
Evidence of their flight prowess is
i m p re s s i ve. Wa y w a rd hoary bats have
been spotted during spring and fall in
such odd places as Bermuda, Ic e l a n d ,
Newfoundland and the Orkney Is l a n d s
off the coast of Scotland – all far outside
their normal range.

Perhaps one of the most amazing
feats of dispersal ever accomplished by a
mammal was the colonization of the
Hawaiian Islands by hoary bats. Ge t t i n g
to the islands re q u i red a pregnant female,
or perhaps a small group of bats, to make
a nonstop flight of more than 2,500
miles (4,000 kilometers) across the
Pacific Ocean. So daunting a journey
seems possible only for a species that is
highly adapted for long-distance trave l .

Although we’re certain that hoary
bats migrate, we know few details of their
t r a vels – and those details are vital for
e f f e c t i ve conservation measures. That is
what brought me to this isolated corner

of New Mexico, armed with a pair of
scissors and the hope that a few snips of
fur might move us closer to the big pic-
t u re of bat migration.

In the past, biologists studied the
m i g r a t o ry movements of bats by attach-
ing small bands to their wings and then
finding them again after they move d .
This was done primarily with bats that
roost in caves and was much like looking
for a needle in a haystack. First you had
to find a colony of bats, then search for
one of thousands (or millions) wearing a
band on its wing.

If the banded bat is not of a species
that roosts in large colonies in caves, yo u
can end up looking for the needle in
what amounts to a whole continent of
haystacks. Ho a ry bats roost alone in the
foliage of trees during summer, so band-
ing them to study their migratory move-
ments would be problematic at best.
T h e rein lies the conundrum: Ho a ry bats
likely are among the most far-ranging of
bats, but they are also one of the most

Paul Cryan prepares to remove a hoary bat from a mist net in New Mexico. He’ll snip off a bit of the bat’s fur (at
left) for isotope analysis designed to help determine how far these bats travel in their seasonal migrations.
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difficult species to mark and trail.
T h a t’s where the bat fur – and a bit of

c h e m i s t ry – enters the tale.
Our study, conducted with colleagues

at the United States Geological Su rve y
(USGS), hoped to determine just how far
h o a ry bats travel during migration by
analyzing stable-isotope ratios of hyd ro-
gen in their fur. Stable isotopes are simply
the non-radioactive forms of an element,
the atoms that do not decay but re m a i n
unchanged indefinitely. Isotopes of the
same element differ only in the number
of subatomic neutrons they contain.

We examined isotopes of hyd ro g e n ,
which is the simplest element and has
only two stable isotopes. These are called
p rotium, which has one proton and no
n e u t rons in its nucleus, and deuterium,
which has a proton and neutro n .
(Tritium, a third hyd rogen isotope with
two neutrons, is radioactive and va n i s h-
ingly rare in nature.) Deuterium, also
called “heavy hyd rogen,” precipitates out
of air to form water more readily than
the single-neutron protium. As a re s u l t ,
m o i s t u re-filled air masses that originate
in the tropics lose pro g re s s i vely more
deuterium in the form of rainfall as they
m ove tow a rd the poles. Thus the per-
centage of deuterium isotopes in rainwa-
ter goes down (and the re l a t i ve abun-
dance of protium goes up) the fart h e r
you get from the equator.

This north-south gradient in stable-
h yd rogen-isotope ratios provides an
e xcellent biological marker to track the

m ovements of animals, because, as it
turns out, you are indeed what you eat.

All of an animal’s growing tissue –
h a i r, for instance – incorporates hyd ro g e n
atoms from local water sources, and the
w a t e r’s isotope ratios remain re l a t i ve l y
constant through the food chain. T h u s ,
the local ratio of stable hyd rogen is
retained in any part of the body that
g rows while the animal is feeding.

And that is why I was giving hairc u t s
to hoary bats.

By analyzing the stable-isotope ratios
of hoary bat fur, we hoped to determine
w h e re the bat was living (the approx i-
mate latitude) when the hair was grow-
ing. In this, we re c e i ved a great deal of
help from other bat barbers all acro s s
No rth America.

Although hoary bats range across the
Americas on their migrations, there are
f ew places where they are easily capture d .
We requested the assistance of other bat
biologists in gathering fur samples. Ou r
call was amply answe red, and we obtained
m o re than 600 samples from all over the
United States, Canada and Me x i c o.

The next step was to send the samples
to the USGS Gas Chemistry
L a b o r a t o ry in Colorado.
After work-
ing so hard to
collect these tiny fur sam-
ples, it was tough to see them incinerated
so their isotope ratios could be measure d
by a mass spectro m e t e r. The results, how-
e ve r, we re well worth the sacrifice.

The tests re vealed that hoary bats
undergo a single annual molt, re p l a c i n g
their fur each ye a r, during late summer.
This was a critical piece of evidence
because it told us that hoary bats grow
their fur before migrating in the fall, and
their winter fur coats consist of hair
g rown on their summering grounds. T h e
lab also verified that stable-isotope ratios
of the fur generally reflect the ratios in
p recipitation at the summering gro u n d s .

The next step was to look for differ-
ences between the isotope ratios of the fur
and of local precipitation at their winter
locations. The differences we re far gre a t e r
than the slight variations between fur and
local precipitation during summer.

The fur taken from hoary bats in the
winter told us that it typically had been
g rown much farther north. How far?
Using conserva t i ve estimates that likely

u n d e restimate actual movements, our
analysis found an average minimum dis-
tance between summer and winter habi-
tats of approximately 250 miles (400
kilometers). Some individual bats trav-
eled more than 1,250 miles (2,000 kilo-
meters) on their fall migration. A less
c o n s e rva t i ve interpretation suggests
females may travel an average of
about 685 miles (1,100 kilome-
ters). Not bad for such a
small mammal!

Our re s e a rch clearly
demonstrates that stable-
isotope analysis can be a
p owe rful tool for
studying bat migra-
tions. Hyd ro g e n
isotopes alone can-
not pinpoint a bat’s
past location; they
identify latitude but
not longitude. Ad d i n g
stable isotopes of
o t h e r

elements to the analysis, howe v-
e r, may help to do so in the future .

It is crucial that we develop a better
understanding of the seasonal where-
abouts and migratory movements of
h o a ry bats. Migration can be a dangero u s
time for bats because they become con-
centrated as they move, making them sus-
ceptible to storms, drought, contami-
nants and human disturbance.

For example, hoary bats are high on
the lists of bats killed during autumn
migrations at wind-turbine sites acro s s
No rth America. Since we currently have
no way of assessing the health of hoary
bat populations, declines may go unno-
ticed. We must act to minimize the
impact that we, as humans, have on
h o a ry bats as they migrate.

If we know where they are trave l i n g ,
we may be able to stay out of their way.
It was with that goal that we sought the
help of chemists and learned that a little
bat fur goes a long way.

PAUL CRYAN is a Re s e a rch Biologist in the U.S.
Geological Su rve y, Fo rt Collins Science Ce n t e r,
C o l o ra d o. BCI’s Student Scholarship Fund and the
USGS funded this re s e a rc h .

Hoary
bats (s h ow n

h e re and be-
l ow) are proven

masters of long-
distance flight. 




