
About 11 years ago my wife, Jana, began 
to convert the garden surrounding our new 
South Florida home from a lawn-grass and 
exotics display into a native plant garden. 
As she did so the butterflies came.  And I 
started to photograph them. Now any time 
we step through our front door we’re greeted 
by Zebra and Julia Heliconians, Monarchs, 
Gulf Fritillaries, and Monk Skippers. Giant 
and Polydamas Swallowtails; Cloudless, 
Orange-Barred and Pink-spot Sulphurs and 
Cassius Blues are regulars. Less often we 
have Atala colonies that establish and crash.  
Dainty Sulphurs make an annual appearance.  
Several species of hairstreaks show up.  We 
have garden pictures of the rare Amethyst 
Hairstreak.  To date we have images of more 
than 40 species of butterflies in our garden.

Have I taken pictures of butterflies?  I’ve 
taken upperside views, underside views, front, 
rear, and side views.  I have photographs of 
butterflies sitting on top of leaves, underneath 
leaves, on stems, and nectaring at blossoms.  
Every plant in our garden at some time or 
other has been bejeweled by these gorgeous 
creatures.  Sitting with sunlight streaming 
through their wings is a display more beautiful 
than any stained glass window in the world. 
We’ve taken photos of their eggs and of all of 
the life stages that follow. We’ve made time-
lapse videos of butterflies hatching from eggs, 
pupating and emerging from the chrysalis.  

About two years ago, looking at the latest 

batch of images, it occurred to me that the 
only state in which we had very few images 
of butterflies was in flight. ButterFLY.  So 
began an experiment to see how successfully 
that could be done.  This is my report on the 
continuing experiment. 

To be successful, a photograph — an 
image written with light — requires the 
right amount of focused light falling on 
a light-detecting sensor.  A camera can 
satisfy part of the requirements by adjusting 
the length of time the light falls on the 
sensor and the sensitivity of the sensor to 
the light.  The camera lens can satisfy the 
remainder of the requirements by focusing 
the image that reaches the sensor and by 
controlling the intensity of the light that 
reaches the detector.  The lens modulates two 
additional image parameters by providing 
a range of depth-of-field and the field of 
view.  When they are properly balanced, 
shutter speed, detector sensitivity and lens 
aperture produce a successful photograph.  
Successful photography of butterflies in 
flight puts restraints on the useful ranges of 
the parameters.  Human performance puts 
further restraints on the success.  Here is a 
quick examination of the requirements and the 
restraints.  

In order to capture a sharp image of a 
moving subject, the time of exposure has to 
be short enough that the image of the subject 
must not show a detectable blur. Jantzen and 

Eisner
 
report that the average speed of 48 

tested butterflies was 8 ft/sec. The shortest 
exposure time commonly available in digital 
cameras is 1/8000 sec. In 1/8000 sec. a 
butterfly moves a distance of ~1/56 of an 
inch, which is about 3 times the thickness of a 
human hair.   A butterfly’s antennas are about 
1/128 inches wide. So 1/8000 sec. shutter 
speed is just about the slowest speed that will 
keep the antennas and other features sharp.   
That fast a shutter speed constrains the lens 
aperture and the detector’s sensitivity. Relying 
on post-exposure ″sharpening″ tools is not a 
solution — it is impossible to put information 
that was not collected at the time of exposure 
into an image. 

Detector sensitivity can be increased to 
compensate for the short exposure time but no 

light detector is noise free. Noise is the part 
of the recorded image that has no information 
about the subject. A highly magnified digital 
image of an evenly-lit smooth gray wall will 
show slight variations in color and brightness 
that are not present on the wall.  Those 
variations are the noise in the image.  (When 
film is used as the detector the noise is called 
″grain.″ Fine-grained film can capture great, 
smooth, detail but it needs a lot of light to 
register an image on the film, i.e., it has a low 
ISO rating. Coarser-grained film, with high 
ISO, needs less light to register an image 
but the image will look much rougher than 
that from the low-ISO film.)  Increasing the 
detector sensitivity means increasing the noise 
in the image.  At some level of sensitivity the 
image becomes a collection of grainy blobs.  
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A male Atala releases his sweet perfume through the everted hair pencils near the end of 
his abdomen.  The female seems to be smelling intensely — could love be in the air?!
Nov. 21, 2013. Hollywood, Broward Co., FL.
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