
Martin Lindauer, who died on 13 November 
2008, was a leading light in the discovery 
of how honeybees communicate and learn, 
sense the world, find their way, and live in 
societies. His enduring influence will also 
be felt through his success in nurturing a 
generation of German neurobiologists and 
behaviourists during his tenure, from 1963 
to 1973, as a professor of zoology at the 
University of Frankfurt. 

Lindauer was born in a tiny village in the 
foothills of the Bavarian Alps, the next to 
youngest of 15 children in a poor farming 
family. Here he grew up close to nature — 
including the bees in his father’s hives — but 
he was also an outstanding student, and won 
a scholarship to a distinguished Bavarian 
boarding school in Landshut. In April 1939, 
he was drafted into Hitler’s Work Service 
to dig trenches, but six months later was 
transferred to the army and assigned to an 
anti-tank unit. In July 1942, on the Russian 
front, he was badly wounded. This was to 
prove his salvation. He was removed from the 
front, but the other 156 men in his company 
went on to the Battle of Stalingrad. Only three 
returned alive.

While recovering in Munich, Lindauer 
attended a lecture delivered by Karl von 
Frisch, a distinguished zoology professor 
at the university. Lindauer later recalled the 
occasion, saying that when he heard von 
Frisch talking about cell division, he felt 
he had returned to “a world of humanity”, 
where humans create rather than destroy. He 
resolved to study biology, ultimately starting 
his PhD research on honeybees, with von 
Frisch as his adviser, in the spring of 1945. 

The previous summer, von Frisch had 
made a revolutionary discovery, one for 
which he would eventually receive the Nobel 
prize: an insect, the worker honeybee, can 
inform her hive mates of the direction and 
distance to a rich food source by means of 
dance behaviour. Von Frisch wanted to press 
forward with this research, so he assigned 
Lindauer a relevant (but less exciting) topic, 
namely, how these communication dances 
are affected by food scent and taste. 

Lindauer had a knack for noticing some 
anomaly or behavioural quirk that would 
turn out to be important. So, while pursuing 
his assigned topic on how bees tune their 
dancing in relation to the properties of a food 
source (nectar sweetness, abundance and so 
on), he noticed that the bees’ assessment of a 
food source’s desirability, as indicated by their 
willingness to advertise the source, depends 
not only on its profitability as an energy 
source, but also on how badly the colony 

needs the food the bee is providing. 
On cool, cloudy days, when the delivery of 

nectar to the hive was slow, Lindauer’s bees 
would dance for the slightest taste of sugar; by 
contrast, on hot, sunny days, when nectar was 
flowing heavily into the hive, his bees would 
dance only if he made his feeder super sweet. 
How could a forager, working out in the 
fields, keep herself informed of her colony’s 
changing needs? Lindauer discovered the 
answer: the speed with which a forager is 
unloaded of nectar tells her whether the 
colony’s need is high (fast unloading) or low 
(slow unloading). These findings proved a 
springboard for numerous studies of how 
‘queuing delays’ are used to control processes 
in animal societies.

Between 1945 and 1960, Lindauer 
repeatedly demonstrated his ability to detect 
the subtle features that enable coherence 
to emerge from the apparent tumult in a 
beehive. He discovered how individuals stay 
informed of their colony’s labour needs. 
This process rarely involves bee-to-bee 
signalling; instead, each bee is mostly her 
own informant, devoting much time to 
reconnoitring inside the hive. He discovered 
how a colony regulates its water intake 
to avoid dehydration: when the need for 
water increases, any bee that enters the hive 
with a droplet of water receives a stormy 
welcome, with several hive bees eagerly 
taking her water from her, and she is thereby 
inspired to dance and activate additional 
water collectors. And he discovered how 
a honeybee swarm chooses its new home: 
house-hunting bees fly out, locate several 
candidate sites, then return to the swarm 

where they perform dances to advertise their 
findings to uncommitted house hunters. The 
more highly a site is valued, the more strongly 
it is advertised and the more supporters it 
gains. Eventually, the best site dominates the 
discussion and is occupied.

While blazing trails in sociobiology in 
his own studies, Lindauer was also solving 
mysteries in behavioural physiology in 
collaboration with von Frisch. Their most 
notable joint project was investigating 
whether bees can calculate, using knowledge 
of the time of day and the Sun’s diurnal 
course, a specific compass direction 
according to the Sun’s position. Von Frisch 
doubted that bees were capable of this. But 
Lindauer persisted, and devised a clever 
experiment for testing the idea: bees were 
trained to find food in one direction (south, 
say) on one afternoon, then were taken 
overnight to an unfamiliar location and 
tested the next morning for the ability to 
orient to the south to find food. Lindauer 
found that they did indeed fly south on the 
morning of the test.

In 1963, Lindauer accepted a professorship 
at the University of Frankfurt, where 
he attracted a constellation of students 
— including Bert Hölldobler, Eduard 
Linsenmaier, Hubert Markl, Randolf Menzel 
and Rüdiger Wehner — who became 
his successors in advancing behavioural 
physiology and sociobiology in Germany. 
Lindauer nurtured his students by giving 
them the freedom to prove their talent, 
providing due praise and encouragement, 
and also guidance in writing clear and 
enjoyable scientific papers. Lindauer left 
Frankfurt in 1973 to take up a professorship 
at the University of Würzburg. There he 
devoted himself primarily to administrative 
work until his retirement in 1987.

In summarizing his work, Lindauer 
published a small volume entitled 
Communication Among Social Bees, based 
on lectures he had delivered at Harvard 
University. In the preface, he expressed 
his pleasure in discovering how “common 
problems and interests within biology [had] 
built new bridges ... that span the wrongs 
of the past”. His life’s work leaves us not just 
with a legacy of discoveries, but also with the 
lesson that the study of nature, such as the 
social order of bees, can bring sweetness out 
of chaos. 
Thomas D. Seeley 
Thomas D. Seeley is in the Department of 
Neurobiology and Behavior, Cornell University, 
Ithaca, New York 14853, USA. 
e-mail: tds5@cornell.edu

OBITUARY

Martin Lindauer (1918–2008)
Prime mover in behavioural physiology and sociobiology.

H
. H

EI
LM

A
N

N

718

NATURE|Vol 456|11 December 2008NEWS & VIEWS


	Martin Lindauer (1918–2008)


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice




