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While the questions an archaeologist asks may be conditioned by his own ex-
perience and reasoning powers, (2) the advent of technological research in our
present era has given impetus to more specific questioning within various aspects
of archaeological endeavor. In seeking to answer certain questions, the archaeolo-
gist now has at his disposal a number of scientific techniques which, when utili-
zed, enable him to arrive at a better understanding of ancient cultural patterns in
any particular geographical area. In return, the utilization of applied science in

archaeology has given rise to new definitions of archaeology and its relation to
other academic disciplines. (3) Although it may be some time before all the imp-
lications of applied science in archaeology can be comprehended fully and archaeo-
logy finds its own rationale, some present day archaeologists are beginning to rely
more heavily upon scientific technology for answers to archaeological questions.
Thus let us look briefly at some of these questions and at some of the scientific
technology involved in their answers. (4)

Once a site has been selected for excavation, several general archaeological
questions occur immediately. Most of these questions deal with an understanding of
the natural environment. Why was the site located in a given area and not kilo-
meters away ? What raw materials were available in the area? Have there been any

drastic changes in the natural ecology of the area which might have influenced
settlement patterns? Where was the natural water source? Since most dirt arch-
aeologists are not specialists in those disciplines which study environmental ques-
tions, (5) archaeology employs the aid of geography, geology, paleobotany and
hydrology.

The physical geographer, with the aid of aerial photography which can prod-
uce exact stereoscopic coverage of anygeographical area, can recover precise in-
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formation concerning such features as mountains, hills, rivers, river meanders, old
river courses, alluvium fans and plains, cultivated areas and arid zones. Through
the preparation of exact maps, plans and charts relating to various aspects of
physical geography, the geographer is able to present the archaeologist with a
physical environment in which ancient settlement took place. Such a perspective
is necessary for archaeology , especially when an area does not exhibit contin-

uous occupation habits. For example, if present day settlement lies outside the
geographical zone in which are found ancient sites, there must have been good rea-
sons for the anciet populations settling where they did. The archaeologist by analy-
zing the facts about physical geography often can find these reasons.

The geologist, often working in concert with the geographer, can present a
three-dimensional picture of the physical environment of an area. Using core borers
across the principle geographical lines in an area, a geological section is attained.
By analyzing the section, the geologist understands how the geographical features
were formed and their age. This knowledge is important to the archaeologist since
he needs to know which geological features were in existance when an ancient
site was inhabited. In addition to geological sectioning the geologist through pet-
rological analysis, (6) can point out the various types of rock indigenous to an area.
Other types of raw materials such as clay deposits, iron deposits or other ore
deposits are ferreted out in a geological survey and such information is impor-
tant in determining possible ancient industrial sites. By knowing the range of
raw materials within a given area, the archaeologist has an indigenous control
group against which he may compare artifacts excavated in the same area. This
comparsion often is important in ascertaining whether certain types of artifacts
were locally manufactured or imported, and on the other hand, whether the raw
materials used in the manufacture of a site’s artifacts were imported.

Such conclusions can, in turn, indicate trade relations between ancient
cultures and enlarge our knowledge of ancient cultural contact.

During the historical periods of ancient cultural activity, one of the most
important questions is what kinds of flora were natural inhabitants in a given
geographical area. In order to understand the flora the archaeologist enlists the
aid of paleobotany. (7) Core borings containing stratified samples of soil bearing
spores when presented to a botanist’s laboratory for analysis enable the archaeo-
logist to recover the flora history of an area. With this knowledge the archaeo-
logist can discover when certain types of flora were existant and perhaps con-
tributive to the everyday life of ancient cultures. Since it is rare when an arch-
aeologist recovers all the organic materials used by an ancient culture, new
horizons of interpretation are opened through the microscope of the botanist.

The paleobotanist often can point out the demise of certain species of flora and
the reasons for that demise. If botanical analyses suggest a general change in
environment, the archaeologist is alrrted to the possibility of a change in occupa-
tion patterns. For example, if certain species of trees disappear within a geogra-
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phical area due to the lack of a water supply there may be a direct correlation
between this natural phenomenon and stratified archaeological evidence at a site
in the same area for population change or shift.

Of additional help in archaeological research is hydrology. (8) Once an
understanding of the exact pattern of ancient river beds, the location of ancient
springs and the continuation or discontinuation of water supplies is known through
the use of applied physical geography, the hydrologist can help answer the ques-
tion of what kind of water supply was available to the inhabitants of sites in a
certain geographical area. By setting up hydrographic stations the water supply
can be analyzed. The amount of water flow, chemical consistency, seasonal var-
iation of force and flow and potential irrigation capability can be known and are
relevent to the study of an ancient natural environment. Through measurements
of down cut river chanels, when correlated with water force and flow, the general
age of a particular river can be calculated. With the information supplied by
the hydrologist, the archaeologist is in a better position to understand the potential
size of occupation patterns at any site and within any geographical area. The
population of any ancient city, of course, must have been dependant upon that
city’s ability to provide water and food for its inhabitants. The archaeologist also
is better prepared to answer certain side questions based on hydrographic infor-
mation. For example, if chemical analysis has shown a water supply contains
harmful bacteria which may have been existant during the occupation of a site,
the archaeologist may have discovered one reason for certain gaps in occupation
at that site. In addition, an understanding of the chemical consistency of a water
source leads to the further question concerning the action and reaction of water
supply and the soil through which the water has run. In an attempt to understand
the reaction or interaction of the natural environment and its relation to occupati-
on debris, the archaeologist also makes use of soil chemistry. If the soil chemist
can understand the pH of soil (9) (Whether or not a soil is acid or alkaline
and to what extent), and at the same time the interaction of water and soil in
an area, the possibilities of natural chemical action upon buried artifacts can
be postulated and eventually understood.

With information from hydrology and soil chemistry the archaeologist can
better understand whether or not an artifact represents the finished product ori-
ginally produced by its manufacturer.

For example, the artistic decoration on an artifact may or may not be rep-
resentative of the potter-artist’s intention, depending upon the interaction of soil
pH and the artifact’s internal chemistry.

Moving from the realm of natural evironment to the site itself, many strides
have been made in excavation technique during the last decade. (10) The most
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important understanding for technique is the fact that the basic unit within a site
is the individual layer of soil in which are found the artifacts left by ancient occ-
upation, and into which later intrusions may be dug (for example, a foundation
trench or rubbish pit) . While, generally speaking, the layers of soil usually were
deposited in a steady build-up of debris, fills do occur as well as leveling of
restricted sites to make way for “avant garde” city planning. As the archaeologist
excavates these superimposed layers of debris and soil, his most important ques-
tion is:

How old are the artifacts which I am recovering from any particular layer?
Thanks to modern technology there are two main ways which can answer the ques-
tion of absolute chronology. The first method is well known-Cl4 date determina-
tion. The sample used for dating purposes is any organic material recovered from
a site. In practice, due to statistical verity, the best sample is carbon from fire-

places or burned areas. The archaeologist, by collecting at least ten samples from
any single part of the site, (11) can with a precision unknown during the early
years of Cl4 dating establish an absolue chronology for his mound which cannot
be refuted. (12) The second method is known as thermoluminescence. ( 13 )
While carbon samples may or may not be found at any particular site, pottery is
abundant at most of the sites which fall within the chronological limits of ¢.7000
B.C. to the present. This second method of dating uses as its test sample a sherd
of pottery. The archaeologist by collecting stratified sherds from every part of
his site is able to abtain dates from laboratories using thermoluminescence dating
techniques. Ttese dates, while still containing a rather large margin of statistical

error, allow the archaeologist to date absolutely any and all layers in which
ceramic artifacts are found. Instead of dating occupations at a site via a precon-
ceived pottery chronology, the archaeologist now may date pottery by the pottery
itself. The dates recovered from this second method of dating, in turn, give posi-
tive dates for all the superimposed cultures at a site. The application of this meth-
od of dating to cross correlation between sites located in different parts of the
ancient Middle East is obvious. If similar absolute dates are found at several
sites, then the sites are contemporary and were occupied during the same period
of time. No loger does the archaeologist have to guess about cross correlation.
The absolute dates are proof in themselves.

Apart from questions concerning the natural environment in which various
ancient cultures exsited and questions concerned with absolute dating of ancient
cultures in the ancient Middle East, there is a third major question the archaeo-
logist asks. This question deals with the excavated artifacts. Since an artifact
cannot tell us its relation to historical, ethnical or linguistic events, (14)or specific
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functions at the practical, social and political level, more pertinent questions are
being asked about artifacts to day. (15) Of what material (s) was the artifact
manufactured? How was the artifact manufactured? How “similar” are artifacts
which “look” alike? To answer these questions the archaeologist has a large range
of applied scientific techniques upon which to rely. Archaeology enlists the services
of chemistry for an analysis of the materials used in the manufacture of arti-
facts. (16) Studies in ancient technology are beginning to appear more frequen-
tly. (17) Spectographic analysis of pottery can answer often the question of how
similar individual ceramics may be. (18) The use of computer techniques often
can be of assistance in classifying and identifying similar groups of artifacts ac-
ross wide geographical areas. (19) Through these analyses, when compared and
contrasted with environmental research, the archaeologist is in a much better posi-
tion to trace cultural movements via a more scientific method than ever before in
the history of archaeological research.

In the next decade we may expect archaeology to become more closely tied to
scientific technology, since with each passing day new scientific techniques are
being applied to archaeological research. The day when an archaeologist could
pick up an artifact from an ancient mound in the Middle East and immediately
call it “Hurrian”, “Roman”, “Byzantine’’, or “Early Bronze”, “Chalcolithic”’, or
“Intermediate EB-MB” is fast drawing to a close. Present archaeological research
is beginning to be based upon hard facts produced in our scientific laboratories,
and not upon a priori assumptions. Future possibilities for archaeology are bound-

less.
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