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About 40,000 to 30,000 years ago, modern humans out-competed 
Neanderthals, and the Neanderthals became extinct. Some recent theories 
have speculated that Neanderthals had an inferior diet (predominately meat) 
that put them at a disadvantage. Evidence for plant foods is rare at sites 
occupied by Neanderthals, but this could be due to vagaries of preservation 
and insuffi  cient attention to plant remains. In an ingenious study, Amanda 
Henry, Alison Brooks, and Dolores Piperno used microscopy to demonstrate 
that plants and cooked foods are present in dental calculus (the stuff  the dental 
hygienist scrapes off  your teeth) on the teeth of Neanderthals [1]. 

Henry et al. used brightfi eld and cross-polarized light microscopy to 
examine plant microfossils (starch grains and minute mineralized particles 
formed inside plants called phytoliths) trapped in dental calculus of 
Neanderthal individuals. Th e specimens were from known Neanderthal 
archeological sites in modern-day Iraq and Belgium—north-south extremes 
of the range of these people. Th e southern site was inland and mountainous, 
whereas the northern site was oceanic.

Th e evidence showed that Neanderthals in both environments included a 
spectrum of plant foods in their diets, including grass seeds, dates, legumes, 
plant underground storage organs (such as tubers), and other yet-unidentifi ed 
plants. Importantly, several of the consumed plants had been cooked (see 
Figure 1). For example, the overall pattern of damage to the starch grains 
matches most closely with that caused by heating in the presence of water, 
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Figure 1: Ancient starches from the teeth of Shanidar III (bottom row) closely match those from Hordeum 
bulbosum, a wild relative of barley (top row). Figures b and e show the extinction cross, a distinctive feature 
of starch grains under cross-polarized light. The starches in c and f are partially gelatinized from cooking, 
indicating that Neanderthals cooked their food.

Coming Events
2012
PITTCON
March 11–15, 2012
Orlando, FL
www.pittcon.org

Histochemistry 2012
March 21–23, 2012
Woods Hole, MA
www.histochemistry2012.org

MRS Spring Meeting
April 1–4, 2012
San Francisco, CA
www.mrs.org/spring2012

Microanalytical Reference Materials
May 15–17, 2012
Golden, CO
www.microbeamanalysis.org

MSC/SMC Annual Meeting
June 5–8, 2012
Halifax, Nova Scotia, Canada
http://conference2012.msc-smc.org

Electron Backscatter Diffraction
June 19–21, 2012
Pittsburgh, PA
www.microbeamanalysis.org

Microscopy & Microanalysis 2012
July 29–August 2, 2012
Phoenix, AZ
www.microscopy.org

European Microscopy Congress
September 16–21, 2012
Manchester, UK
www.emc2012.org.uk
Abstract deadline: March 16, 2012

2013
Microscopy & Microanalysis 2013
August 4–8, 2013
Indianapolis, IN
www.microscopy.org

2014
Microscopy & Microanalysis 2014
August 3–7, 2014
Hartford, CT
www.microscopy.org

2015
Microscopy & Microanalysis 2015
August 2–6, 2015
Portland, OR
www.microscopy.org

2016
Microscopy & Microanalysis 2016
July 24–28, 2016
Columbus, OH
www.microscopy.org

More Meetings and Courses
Check the complete calendar near the 
back of this magazine and in the MSA 
journal Microscopy and Microanalysis.

https://doi.org/10.1017/S1551929511001350  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929511001350


www.starcryo.com. C O M

nanOsCale Material analysis series
the eels and 
MiCrOCal eds 
speCtra COMparisOn

• 25-a Bisbee Court, santa Fe, nM 87508  • tel  505.424.6454   • Fax  505.424.8225   
• info@starcryo.com  • www.starcryo.com   

the new MiCa-1600 X-ray spectrometer from 
star Cryoelectronics is a next-generation 
eds that combines conventional eds with 
Wds resolution into a single instrument to 
provide the high resolution, throughput, 
uptime and ease-of-use required for materials 
characterization and analysis. its unique 
microcalorimeter easily resolves line overlaps, 
detects light elements and characterizes the 
thinnest, smallest features at very low beam 
voltages.

send Us yOUr saMples
Try our new MICA-1600 DATA ServICe where 

we TAke your SAMpleS, proCeSS IT AnD geT 
you The DATA you neeD...FAST! 
CAll 408-722-8478 For DeTAIlS.

niO spectrum from a teM (200 
kV), Microcalorimeter spectrum 
from a seM (3 kV). 

note: the eels data are 
absorption edGes, the Xeds 
are emission lines.

◄

For More InForMATIon, ConTACT hIDeo nAITo, 
MArkeTIng DIreCTor, STAr CryoeleCTronICS ToDAy 
AT 408-722-8478 or MICroCAl@STArCryo.CoM

niO single crystal material prepared at 
anl(argonne national laboratory).

spectra Courtesy of dr. n.J. Zaluzec / anl eM 
Center.

New! The MICA-1600 Microcal EDS
•	 Provides Energy 

Resolution Better than  
10 eV at 1.74 keV

•	 Performs at Count Rate 
of approximately 10 kcps

mCal: 3kV / seM
els: 200 kV / teM

ni lO K 

https://doi.org/10.1017/S1551929511001350  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929511001350


10 www.microscopy-today.com  •  2012 March

Carmichael’s Concise Review

such as during baking or boiling. Also, several of the 
identified plant foods would have required moderate 
to high levels of preparation. These lines of evidence 
indicate that Neanderthals were investing their time and 
labor in preparing plant foods in ways that increased 
their edibility and nutritional quality. Overall, the data 
suggest that Neanderthals were capable of complex 
food-gathering behaviors that included both hunting of 
large game animals (established in earlier studies) and the 
harvesting and processing of plant foods.

The studies of Henry et al. extend the known record 
of starch consumption into the Middle Paleolithic Age 
and indicate that starch grain analysis in dental calculus 
specimens will enable reconstructions of diet in a range 
of fossil specimens. So do we know how modern humans 
displaced the Neanderthals? No, but it was not because 
they didn’t have a well-balanced diet.
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