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NIGHT LIGHTS

The winking bioluminescence of fire-
flies signals summer romance. In the
eastern two-thirds of North America,
summer nights are lit by the flashes of
firefly courtship. Each of the hundreds
of firefly species has its own character-
istic light display; males in flight pre-
sent their appeals, and females blink
their come-hither responses from the
bushes or the ground.

Most fireflies spend their entire adult-
hood, a brief few weeks, seeking mates.
With a few exceptions, the adults do not
even eat. (Females of predatory firefly
species in the genus Photuris mimic the
response flashes of another species to
lure those males to them. When a duped
male gets within range, the female mimic
captures and eats him.) As all their energy
is devoted to courtship and mating, fire-
flies, which are actually lampyrid bee-
tles, have evolved an elaborate system of
precise semaphores.

A study examining the responsiveness
of female fireflies of the species Photinus
ignitus to various aspects of male flashes
was published recently by Christopher
Cratsley, a graduate student at the time of
the study, and Sara Lewis, Cratsley’s ad-
visor at Tufts University (Behavioral Ecol-
ogy, January 2003). They also measured
the reliability of male flash characteristics
as predictors of spermatophore mass.
Spermatophores, containing sperm and
nutrients, are the “nuptial gift” males
present to females.

Field-collected P. ignitus males were
measured to determine their flash dura-
tion, lantern size, body mass, and sper-
matophore mass. The duration of male
flashes, the researchers found, ranges
from 56 to 123 milliseconds (ms), with 
90 percent of males producing flashes 

between 56 and 89 ms. Cratsley and Lewis
also determined that, early in the mating
season, males with longer flash durations
and larger body mass produce larger
spermatophores. By contrast, lantern size
was not correlated with spermatophore
mass.

To determine what flash qualities 
attracted females, the researchers used
artificial lights to simulate duration,
lantern size, and distance of male flashes.
They found that the interest of female P.
ignitus, as indicated by a responding flash,
increases with the duration of male
flashes, but that interest wanes when the
duration is extended to 132 ms, beyond
the natural range for the species. The
condition of the females is also an im-
portant factor: females that have mated
or been fed are not as responsive to longer
male flashes.

Cratsley and Lewis have shown that,
early in the season, females preferentially
select males that signal their ability to
produce large spermatophores with
longer flashes. The light show on summer
nights, though still dazzling, is a bit less
mysterious.

IRIDESCENT BUTTERFLIES

Deep-forest species of Heliconius but-
terflies use polarized light to attract
mates, report Alison Sweeney and
Sönke Johnsen, of Duke University, and
Christopher Jiggins, of the University of
Edinburgh, Scotland, in the 1 May issue
of Nature. Their study, conducted at the
Smithsonian Tropical Research Insti-
tute in Panama, elucidates an impor-
tant new type of mate recognition in
this highly visual group.

Polarized light is light whose electric
field oscillates in a direction perpendic-
ular to the direction the light is traveling.

Bees use polarized light, to which the
dorsal, or skyward, part of their com-
pound eyes is sensitive, to navigate. Sev-
eral species of butterflies, too, have been
known to have highly sophisticated com-
pound eyes that can detect the angle at
which polarized light oscillates. Now
there is a clear indication of what one
species of butterfly does with this ability.

Sweeney and colleagues monitored
the response of male butterflies to 
female wings mounted behind various
optical filters and moved to simulate
flight. Depolarizing filters prevented
transmission of polarized light but al-
lowed visible and ultraviolet light to pass
through, permitting the color patterns
of wings to be seen. Control filters were
made of a similar material but were 
polarization neutral.

Two closely related species of Helico-
nius were tested. Iridescent Heliconius
cydno wings have scales that polarize re-
flected light. Males of this species ap-
proached conspecific female models in
the polarization-neutral treatment sig-
nificantly more often than models in the
depolarized treatment, which had lost
their polarized luster. Noniridescent 
Heliconius melpomene malleti butterflies,
which do not reflect polarized light, were
tested under similar conditions with 
conspecific females. The H. melpomene
malleti males approached both treat-
ments with equal frequency.

It is likely these recently diverged
species, which overlap in range, may be
using light in different ways to distin-
guish their courtship displays. The flashes
of blue iridescence are a signal to scien-
tists, too, to consider butterfly mating
behavior in a new light.

—Cathy Lundmark 

(e-mail: clundmark@aibs.org)

688 BioScience  •  July 2003 / Vol. 53 No. 7

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: No
     Auto-Rotate Pages: No
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 585 783 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 151 dpi
     Downsampling For Images Above: 227 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 300 dpi
     Downsampling For Images Above: 450 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 600 dpi
     Downsampling For Images Above: 900 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Cancel Job
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Leave Color Unchanged
     Intent: Default
Device-Dependent Data:
     Preserve Overprint Settings: No
     Preserve Under Color Removal and Black Generation: No
     Transfer Functions: Preserve
     Preserve Halftone Information: No

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: No
     Preserve Level 2 copypage Semantics: No
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: No
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: No

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams true
     /DetectBlends true
     /DoThumbnails false
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Bicubic
     /GrayImageDownsampleType /Bicubic
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /ColorImageDownsampleThreshold 1.5
     /GrayImageFilter /DCTEncode
     /ColorConversionStrategy /LeaveColorUnchanged
     /CalGrayProfile (Gray Gamma 2.2)
     /ColorImageResolution 151
     /UsePrologue false
     /MonoImageResolution 600
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings false
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Remove
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /K -1 >>
     /ColorImageDownsampleType /Bicubic
     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /ParseDSCComments false
     /PreserveEPSInfo false
     /MonoImageDepth -1
     /AutoFilterGrayImages true
     /SubsetFonts false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /None
     /PreserveCopyPage false
     /EncodeMonoImages true
     /ASCII85EncodePages false
     /PreserveOPIComments false
     /NeverEmbed [ ]
     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Error
     /EndPage -1
     /TransferFunctionInfo /Preserve
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /Optimize true
     /ParseDSCCommentsForDocInfo true
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles false
     /GrayImageResolution 300
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 0
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo false
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice


