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Microscopy Reveals Early Neolithic Dentistry
Stephen W. Carmichael1
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Many people dread the visit to their dentist when they have their 
teeth drilled, but how long has this been going on?  The most ancient 
evidence to date was recently described by Alfredo Coppa, Luca Bondi-
oli, Andrea Cucian, David Frayer, Catherine Jarrige, Jean-François Jar-
rige, Guivron Quivron, Massimo Rossi, Massimo Vidale, and Roberto 
Macchiarelli and microscopy provided the convincing proof.2   The 
specimens were recovered from Mehrgarh, Pakistan, an area known 
to be occupied by farmers as long as 9,000 years ago.  They identified 
four females, two males, and three individuals of undetermined gender 
who had a total of eleven drilled permanent teeth, all from adults.  No 
drilled teeth from children were found.  Four of the teeth were from 
the maxilla and seven from the mandible.  All the drilling had been in 
the first or second molars.  This led Coppa et al. to conclude that the 
drilling was not done for decorative purposes because on these teeth 
the holes, with or without decorative material inserted into them, would 
have been hardly visible.

Light microscopy, scanning electron microscopy, and microtomog-
raphy (with a micro-computed tomography instrument) were used on 
the specimens, and/or on replicas of the specimens that revealed the drill 
holes as projections.  The holes were conical, cylindrical, or trapezoidal 
in shape, 1.3 to 3.2 mm in diameter, and 0.5 to 3.5 mm in depth.  Some 
of the walls of the holes had concentric ridges left by the drilling tool.  
In all cases, the margins of the holes were smoothed, indicating that the 
drilling was performed on living people who continued to chew using 
the drilled teeth.  Pieces of flint were found at the same site, along with 
beads of bone, shell, turquoise, lapis lazuli, and other material that had 
been drilled, presumably to be fashioned as jewelry.  Coppa et al. used 

models of these drill tips and demonstrated that a bow-powered device 
used with a flint-tipped drill could produce a hole of similar dimensions 
in human dental enamel in less than a minute.

Four of the teeth had signs of decay associated with the hole, sug-
gesting that the intervention could have been therapeutic or palliative.  
Some of the holes exposed sensitive tooth structure, so it’s possible that 
some type of filling may have been placed in the cavity, but there was no 
evidence to confirm this.  Whereas it is certainly tempting to conclude 
that this early dental intervention was done for the same reasons such 
interventions are done today, the motives for these Neolithic dental 
procedures remains unclear.

The cemetery where these specimens were recovered was used 
from 9,000 to 7,500 years ago.  This extends the evidence for the drill-
ing of human teeth about 4,000 years earlier than previously recorded.  
Interestingly, a nearby grave site that was used after the site where the 
drilled teeth were recovered had no evidence of drilling, although there 
is evidence of poor dental health from the more recent site, which is a 
“Copper age” grave site.  Why this practice of drilling teeth existed for 
1,500 years and then ceased is an intriguing mystery, but it could be 
linked to changes in the systematic use of metal and other changes in 
craft traditions.

Coppa et al. suggest that artisans who drilled beads during this 
period of 1,500 years performed a form of “proto-dentistry” on their 
contemporaries.  We don’t know if these ancient “patients” dreaded 
their experience with these early “dentists” but it couldn’t have been a 
pleasant experience!   n
1.	 The author gratefully acknowledges Dr. Roberto Macchiarelli for reviewing this 

article.
2.	 Coppa, A., L. Bondioli, A. Cusina, D.W. Frayer, C. Jarrige, J.F. Jarrige, G. Quivron, 

M. Rossi, M. Vidale, and R. Macchiarelli, Early Neolithic tradition of dentistry: 
Flint tips were surprisingly effective for drilling tooth enamel in a prehistoric 
population, Nature 440:755-756, 2006.
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COMING EVENTS
2007
	 American Soc. for Biochemistry and Molecular Biology
	 April 28-May 2, 2007, Washington, DC
	 www.asbmb.org
	 Microscopy of Semiconducting Materials' Conf. MSM XV
	 April 2-5, 2007, Churchill College, Cambridge
	 conferences.iop.org/msmxv
	 SCANNING 2007
	 April 10-12, 2007, Monterey, CA
	 www.scanning.org
	 7th Intrnatl. ELMI Course On Advanced Light Microscopy
	 April 17-20, 2007, The University Of York, UK, 
	 www.york.ac.uk/depts/biol/tf/ELMI/index.htm
	 GATAN 2007 Training Schools
	 April 17-May 3, 2007, Pleasanton, CA (multiple choices)
	 info@gatan.com 
	 MAS Topical Workshop - Hyperspectral Imaging II
	 May 1-4 2007, Gaithersberg, PA
	 http://www.microprobe.org/workshops/HI-II/
	 Lehigh Microscopy School
	 June 3-15, 2007, Bethlehem, PA (multiple choices)
	 www.lehigh.edu/microscopy
	3D Microscopy of Living Cells (+ pre & post courses)
	 June 17-28, 2007, U. of British Columbia, Vancouver, BC
	 www.3dcourse.ubc.ca 
	 8th Multinational Congress on Microscopy
	 June 17-21, 2007, Prague, Czech Republic
	 8mcm@biomed.cas.cz
	 34th Annual Mtg. of the Microscopical Society of Canada
	 June 12-15, 2007, Alberta, Canada
	 www.phys.ualberta.ca/MSC-2007/
	59th annual INTER/MICRO Conference
	 July 9-13, Chicago, IL
	 www.mcri.org	
	 Microscopy and Microanalysis 2007
	 August 5-9, 2007, Fort Laurderdale, FL
	 mm2007.microscopy.org
	 EUROMAT 2007
	 September 10-13, 2007, Nürnburg, Germany
	 www.euromat2007.fems.org/
	 The American Society for Cell Biology
	 December 1-5, 2007, Washington, DC
	 www.ascb.org

2008

	 PITTCON 2008
	 March 3-6, 2008, New orleans, LA
	 www.pittcon.org
	 Microscopy and Microanalysis 2008
	 August 3-7, 2008, Albuquerque, NM
	 www.msa.microscopy.com
	 American Soc. for Biochemistry and Molecular Biology
	 April 3-9, 2008, San Diego, CA
	 www.asbmb.org

2009
	 Microscopy and Microanalysis 2009
	 August 3-6, 2009, Baltimore, MD
	 www.msa.microscopy.com

Please check the “Calendar of Meetings and Courses” in the MSA 
journal “Microscopy and Microanalysis” for more details and a much 

larger listing of meetings and courses.
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