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ANALYTICAL TECHNIQUES

ANALYTICAL TECHNIQUES. The traditional ar-
chaeological methods of classification and seriation were de-
veloped on the basis of the physical appearance of archae-
ological artifacts, but itis increasingly acknowledged that the
material of the ardfact also carries information. There is
usually no difficulty, for example, describing pottery by its
color and texture; it 18, however, more difficult to describe
artifacts made of rock or metal in this way without being
inaccurate (e.g., “‘green stone™) or even wrong. The possi-
bility of identifying the nature of certain materials only by
scientfic analysis inevitably arises. T'o extract the maximum
information locked in the material of archaeological remains
it is often necessary to proceed one step farther to employ
a variety of scientific techniques to establish, for example,
the identty and geographic sources of the raw materials
used or the techniques of manufacture. Thus, applying sci-
entific methods to archaeological objects can simply be re-
garded as an extension to the sort of visual examination the
magnifying lens or binocular microscope do.

Determining chemical components (or elemental analy-
sis) 1s nowadays rarely accomplished by the classical wet
chemical methods (i.e., gravimetric or volumefric quantifi-
cation by chemical reactions in aqueous solution); it is car-
ried out rather by applying physical techniques based on the
propertes of molecules, atoms, and atomic nuclei. The
common principle of these analytical techniques is the ex-
posure of the sample to some form of energy input (thermal
or by irradiation with photons or particles). Exposure results
in the excitadon of molecules and atoms that either emit,
scatter, absorb, or reemirt various forms of radiation analyz-
able with spectroscopic methods.

The choice of any method usually depends on a variety
of factors such as sensitivity, selectivity, precision, accuracy,
speed, availability, or cost of analysis. Their applicability
may depend on the sample martrix, sample size, or on an-
other specific component being absent. Even more impor-
tant is the sampling step. It has to be ascertained that the
sample is truly representatve of the whole that it represents.
With archaeological objects it is often not possible to remove
a sample, so that the application of nondestructve tech-
niques becomes necessary. Sometimes it may not be possi-
ble to obtain a pure sample from a heterogeneous object. In
this case, it 1s better to apply a microanalytical method with
high lateral resolution. On the other hand, if knowing the
average composition of a heterogeneous sample will suffice,
the bulk analysis of a relatvely large sample may provide
more reliable results than any microanalytical method.

Optical Methods. The range of colors to which the hu-
man eye is sensitive is only a very narrow range of the elec-
tromagnetic spectrum of radiavon. Of progressively de-
creasing wavelength and, hence, increasing energy are the
ultraviolet, X-ray, and vy-ray regions of the spectrum, while
the infrared and microwave regions have longer wavelengths












122  ANATOLIA: Prehistoric Anatolia

BIBLIOGRAPHY

Beck, Curt W., Constance A. Fellows, and Edith MacKennan, “Nu-
clear Magnetic Resonance Spectrometry in Archaeology.” In Ar-
chasological Chemistry: A Symposium Sponsored by the Division of the
History of Chemistry at the 165th Meeting of the American Chemical
Society, Dallas, Texas, April 9-10, 1973, edited by Curt W. Beck, pp.
226-235. American Chemical Society, Advances in Chemistry Se-
ries, no. 138. Washington, D.C., 1974. Good introduction to an im-
portant technique (not covered in this article) for analyzing organic
materials in archaeology.

Boumans, Paul W. J. M., ed. Inductively Coupled Plasma Emission Spec-
troscopy. New York, 1987. Comprehensive overview of this relatively
new analytical technigue.

Ehmann, William D., and Diane E. Vance, eds. Radiochemistry and
Nuclear Methods in Analysis. New York, 1991. The most readable
modern treatment of analytcal radiochemmizery.

Harborde, Garman. “Chemical Characterizaton in Archaeology.” In
Contexts for Prehistoric Exchange: Studies in Archaeology, edited by
Jonathan E. Ericson and Timothy K. Earle, pp. 13—51. New York,
1982, Useful review of the application of chemical analyses in ar-
chaeology.

Kolthoff, I. M., and Philip J. Elving, eds. Treatisz on Analytical Chegn-
istry. 2d ed. New York, 1978-. Authoritative series on analytical
chemistry that treats the field comprehensively,

Pollard, A. M., ed. New Developments in Archaeological Science: A Foint
Symposium of the Roval Society and the British Academy, February
1991, Proceedings of the British Academy, 77. Oxford, 1992. The
most recent collection of specific applications of scientfic methods
to archaeological problems.

Pous, P. ]. A Handbook of Silicate Rock Analysis. Glasgow, 1987. Sum-
marizes the principles and experimental techniques of all analyrical
methods discussed in this text with the exception of IRS, RRS, and
GC-MS,

Tite, Michael 8. Methods of Physical Examination in Archaeology. Lon-
don and New York, 1972. Concise overview of physical methods
applied for the location, dating, and compositional analysis of ar-
chaeological artifacts.

Wagner, U., F. E. Wagner, and J. Riederer. “The Use of Mdssbauer
Spectroscopy in Archaeometric Studies.” In Proceedings of the 24th
International Archazometry Symposium, edited by Jacqueline S. Olin
and M. J. Blackman, pp. 129-142. Washington, D.C., 1986. Useful
introduction to the principles of the method, with an archaeological
application.

Zussman, J., ed. Physical Methods 1n Determinative Mineralogy. 2d ed.
New York and London, 1977. Somewhat dated but detailed and
authoritative review of OES, XRF, XRD, AAS, IRS, and SSMS.

ERNsT PERNICKA





