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Flute’s Revised Age Dates the Sound of Music Earlier 

 
LOST AND FOUND Scientists say that this bone flute, found at Hohle Fels Cave in Germany, is 
 at least 42,000 years old.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In hillside caves of southwestern Germany, archaeologists in recent years have uncovered the beginnings of music 
and art by early modern humans migrating into Europe from Africa. New dating evidence shows that these oldest 
known musical instruments in the world, flutes made of bird bone and mammoth ivory, are even older than first 
thought.  Scientists led by Thomas Higham of the University of Oxford in England reported last week that improved 
radiocarbon tests determined that animal bones found with the flutes were 42,000 to 43,000 years old. This is close to 
the time when the first anatomically modern humans were spreading into Central Europe, presumably along the 
Danube River valley. Earlier tests had yielded dates of 35,000 years ago for artifacts at several caves where flutes and 
also ivory statuettes of voluptuous women have been found near Ulm, Germany, and the Danube’s headwaters. The 
best preserved bone flute, with five finger holes, was collected at Hohle Fels Cave. The new analysis was based on 
material from the nearby Geissenklösterle Cave. After several discoveries of pieces of flutes, samples of figurative art 
and distinctive personal decoration in the caves, Dr. Conard said the new dates supported the hypothesis that the 
Danube was “a key corridor for the movement of humans and technological innovations into Central Europe between 
40,000 and 45,000 years ago.”  If the new dates are correct, scientists said, modern humans first 
moved through the Upper Danube region, making music, before an extremely cold phase of 
the ice age, 39,000 years ago. In a chronology based on younger dates for the flutes, it was 
supposed that modern humans had waited for better weather before heading through the 
Danube. {COMMENT: The last recorded ice age was 16,000 years ago} 
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INTRODUCTION: The distance between holes is 

5 cm(0.05 m).  
CASE 1: 
If hole 1 & 2 are closed the fundamental 
frequency(f1) half wavelength is L1 thus λ1=2L1 .  
See the upper graphic for sketch of 
Fundamental frequency(f1) waveform when hole 
1 & 2 are closed.  
CASE 2: 
If just hole 1 is closed the fundamental 
frequency(f2) half wavelength is L2, 
Thus λ2=2L2 . See the lower graphic at left for 
sketch of fundamental frequency(f2) waveform 
when just hole 1 is closed. 
 
The velocity of sound V(343 m/s) is the same in 
case 1 & 2. V = λ f . Thus  f = V/λ  
 
QUESTIONS:  (a)Find fundamental frequency f1  
when hole 1 & 2 are closed? 
(b) Find fundamental frequency f2 when just 
hole 1 is closed? 
 
ANSWERS: (a) ~ 1143 Hz(cycles/s) 
                    (b) ~ 1715 Hz 
COMMENT: Note as vibrating chamber is made 

shorter the frequency heard is higher. This concept is 
true for: wind, string, percussion …instruments. 
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