The process of archaeology

Archaeologists use several processes to address questions about the past. They may
gather new data by conducting regional surveys to locate archaeological sites.
Occasionally sites are partially or completely excavated to address specific research
questions or to salvage information prior to disturbance by a development project.

All data recovered are thoroughly analyzed following scientific inquiry procedures
before conclusions are reached.

Excerpted and adapted froimtrigue of the PastEARN NC web editiorpage 2.1
(see http://www.learnnc.org/lp/editions/intrigue/2.1)

Figure 1. Excavating an archaeological site.

Descriptions of North American cultures written by Europeancolonists or explorersmay
give archaeologistsinsights into how Native Americans made tools, what they ate, what
their villages and homes were like, along with other aspectsof their life, such as rituals.
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However, archaeologistsuse these sourcescautiously when interpreting evidence.While
some early documents may contain accurate observations,the interpretations about the
meaning of what was observedcan be wrong. Early Europeancultures were different from
those of Indian people, and the recorder may have misunderstood what he saw or heard.

Archaeologistsuse severalprocessesto addressquestions about the past. They may
gather new databy conducting regional surveysto locatearchaeologicakites. Occasionally
sites are partially or completely excavatedto address specific research questions or to
salvageinformation prior to disturbance by a developmentproject. All datarecoveredare
thoroughly analyzed following scientific inquiry procedures before conclusions are
reached.

Archaeologistsalsoreexaminedata, such asartifact collections,site records,and published
reports from previously completedprojects. New techniquesmay allow them to learn from
data and artifacts that have been curated for many years. Similarly, archaeologistsoften
revisit old data armed with increased knowledge about the past and a new set of questions.
Archaeologistssometimes use experimental methods to help them understand how
_ _ people may have performed tasksin the past. For example,some archaeologistsrecreate
Figure 2. Clay pipe fragments . . . . . .
found at Occaneechi Town, near stonetools using manufacturing methods like thosethey think ancient peoplesused. This
Hillsborough, North Carolina.  €Xperimental processgives archaeologistsa better understanding of how stone tools were
made and how evidence for different manufacturing stages might appear in a site.
The following overviewdescribeshow archaeologistsfind and excavatesites, analyze
recovered data, and interpret the findings.

Finding sites

Archaeologistslook for and sometimesexcavatesitesfor two main reasons.First, they may
havea specificresearchquestion about the pastthat makesit necessaryto searcha certain
areafor certain types of sites or to excavatea site. Second,sites may be endangeredby a
development project or natural erosion, requiring archaeologists to salvage what
information they canbeforethe site is destroyed.In both casesarchaeologiststructure the
way they collect data so they can address a variety of research questions.

Stateand federallaws require that land use decisionstake into account,among other
things, the effect of a project on archaeologicaland historical sites. Theseare commonly
called cultural resources.The laws apply to all federal and state lands, including those
administered by the National Park Service, U.S. Forest Service, U.S. Army Corps of
Engineers,U.S. Fish and Wildlife Service,and the military. They apply,too, to projectson
private land that use federal or statefunds or that involve issuing a permit of some kind.
Any project that could disturb the landOssurface requires consideration of cultural
resources. Typically, the company or agency proposing the project pays for the
archaeological work.

To date, only a small fraction of the country (probablylessthan 5 percent) has been
systematically explored for cultural resources.Thus, the archaeologistOfrst step is to
reviewexisting recordsto seeif the affectedareahasbeenexaminedalreadyand if any sites
arerecordedfor it. In North Carolina,the Office of StateArchaeologyin Raleighmaintains
a central record for the state. The archaeologistmay also check with colleaguesbasedat
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universities and Indian tribes within the project areato seeif they haveconcernsor know
about areas of importance.

If an area has not been explored, the archaeologistconducts a survey. This is a
systematicexamination of the land looking for sites. Typically, archaeologistssearchfor
siteson foot, although aerial surveysare usedto revealsitesthat are invisible at closerange
and where the terrain makes walking difficult. How they conduct the pedestrian survey
dependson the lay of the land. It may alsodependon why the archaeologists conducting a
survey.If, for instance, a new power line is due to cut a 20 mile straight swath 60 feet
wide, then archaeologistssurvey the straight lineOsarea. A reservoir, whose boundaries
shake within 400 square miles of severaldrowned rivers, needs a different approach.
Becausearchaeologistoften cannot walk everyinch of land, they searchwhere experience
hastaught them arelikely placesto find sites. Sometimes,they map out an areain sections
and survey a sample of sections.

Archaeologistsuse severaltools to do surveys.Theseinclude clipboardsand paperto
make notes;bagsto labeland contain samplesof artifacts; geologicmapsto learn aboutthe
lay of the land and to record site locations; a compassfor orientation; and a camerato
capture photographic records.

During a survey,archaeologistdook for anything that is not natural to the area.They
are alert to things like a row of rocks (possibly the remnant of a wall), depressionsor
mounds (buried structures), chips of stone (debris from stone tool manufacture), dark soil
(possible middens or garbageareas,hearths, or burned structures), and pottery sherds.
Becausearchaeologistswant to know how people used resourcesin their environment,
information about where sites arenOt is also very important.

In the humid southeast,many sites are not visible on the groundOsurface.Often the
sites are buried, and archaeologistscheck eroded hills above stream banks and plowed
fields for evidence.In denselyvegetatedareas,archaeologistswill sometimesdig a small
hole every 50 feet or so, sampling the area to see if evidence of buried sites shows up.

When they find a site, archaeologistsmake notes and record its location on maps.
Back in the laboratories,they give eachsite an identification number and fill out a site
form. Information about the vegetation,soil, elevation, and location is recorded on the
form, as well as a description of the site and the artifacts present. Any photographsare
attached,and a mastermap is made. The site is alsoevaluatedfor its information potential,
and a determination is made about whether or not the site has buried deposits.

Excavating a site

If the surveywasperformed becauseof a developmentproject proposal,archaeologistawill
recommend to the agency decision-maker what should be done about the cultural
resources.For siteswith limited information potential, little additional work is needed.On
the other hand, archaeologistsmay recommend that sites containing important data or
having other significance (such as spiritual importance to Native Americans) be left
undisturbed or, in some cases,excavatedAn effort is made to move a project to avoid
disturbing an important site, but sometimes that is not feasible.

If asiteis to be excavatedarchaeologistgreparearesearchdesign. This outlines what
guestionsthe archaeologistswill try to answerand the techniquesthey will useto excavate
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and analyze the data. The agency or landowner that manages the land, the state
archaeologist,and archaeologistsfrom either a university or a consulting firm will each
review the researchdesignto assureit meets professionalstandards.A permit is required
to excavate on federal or state-owned lands.

Before the excavationbegins, the directing archaeologistassemblesa team of excavators.
This group may include geologists,botanists, historians, students,and trained amateursas
well asarchaeologistsThe first stepis to clearvegetationfrom the site and establisha grid
on the surface.

Establishing the grid is a key step. The grid is the primary way to maintain context,
which is the relationship artifacts and features have to each other. The process of
excavationdestroys a site, and once it is dug, you canOgo back and do it differently.

_ _ Researcher®f the future can study a site they neversawif good notesand maps are made
Figure 3. A portion of the . . . . . .
Occaneechi Town excavation ©f th€ excavation. Recording context is the key to interpreting the site from records.
grid. The grid is a Cartesiancoordinatesystem.lIt is establishedand marked off in relation
to a datum, which is a stable point of reference from which all measurementsoccur.
Archaeologistsset up the grid using a survey instrument (usually a transit), measuring
tapes,woodenstakes,and strings. Squaresare marked on the ground using stakesfor each
corner and string to connectthem. Usually, squaresare measuredin meters, 1or 2 meters
on a side. Eachsquarehas a unique identifying number basedon its grid coordinates.A
map is made of the site on graph paper;the graph squarescorrespondto the squareson
the ground. Any artifacts, samples,or features(suchasa hearth) that are found in asquare
are labeled with its grid number and the depth below the ground surface at which they
were discovered.Sometimes,when there are distinct layersin the stratigraphy,the layerin
which an artifact is found is recorded also.

Using shovels,trowels, screens,and measuring tapes, archaeologistsuncover a site
square by square. They move dirt slowly becausethey donOtknow what they will be
uncovering, and they donOwant to destroy something by being in a hurry. The locations
where artifacts are found are carefully recorded. The excavatedlirt is put through mesh
screens.Somearetraysyou shakebackand forth sothat the dirt falls through, and artifacts
are left on the screen.Others use water to push the dirt through a seriesof screenswith
graduated mesh size.

During excavationnumerous maps, drawings, and photos are made. Eachreferences
the grid location. Artifacts and various kinds of samples (animal bone, plant remains,
pollen, charcoal) are sent to specialists for analysis.

Oncethe excavations completed,the site is usually back-filledwith the excavatedlirt. This
excavationprocedure is followed regardlessof whether archaeologistsare doing salvage
work before a development project or doing basic research funded by universities or
foundations. If a developmentproject spurred the excavation,the project would now be
authorized to proceed.

Figure 4. Student back-filling an
excavation site.
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Using the data

Months after the excavationis finished, results of the analyseswill be ready.Most people
do not realize that the time archaeologists actually spend excavating is the least
time-consuming aspectof their research.Processingsamplesand interpreting the datatake
severaltimes as long as excavation.Artifacts, records, and photos are turned over to a
university, public museum, or to the Indian tribe with jurisdiction after the analysisis
complete. Regardlessof where they are stored, artifacts and information should be
available to future researchers, as well as for use in displays.

Tackling analysis,archaeologistanake extensiveuse of computers and statistical data
analysis.Guided by their researchquestions,they comparenew datawith that derivedfrom
other studies. They may use ethnographic analogyN studying modern groups of people
for cluesaboutwhat archaeologicapatterns might mean or how artifacts might havebeen
used. Sometimes they experiment with replications to learn what methods of
manufacturing may have been used.

A strong professional ethic dictatesarchaeologistspublish excavationresults so that
the information is availableto everyone While publications haveoften beenwritten in the
idiom of professionalarchaeologythereis a growing commitment by archaeologistgo also
present information in ways the general public can read and learn from.

Dating archaeological samples

Archaeologistshavetwo waysof placing events,sites, and artifactsin chronological order.
Relative dating orders things in relation to each other, but they are not anchoredto a
calendar.Think of atrash can;items on the bottom were placedthere prior to the items on
the top. Relativeto eachother, the items on the bottom representolder actionsthan those
on the top, but we donOt know what day or what year the trash can was filled.

Absolute dating establishesa calendaryearfor an artifact, site, or event.Prior to 1948,
absolutedateswere mostly obtained by noting the presenceof objectsin sites whose age
was known from some other association.For instance, Greek pottery, whose age was
known from historical recordsin Greece,servedto assign datesto other Mediterranean
sites having similar pottery but no other historical support. This kind of cross-dating
worked, too, for Roman coins in England, Egyptianbeadsin Europe,or Colonial coins in

Figure 5. This photograph of a Virginia. But this procedureis only asreliable as recordedhistory. Archaeologistshad no
cut made by a bulldozer clearly wayto tell how old sitesfrom earlier times were. Or, for that matter, how old historical sites
depz‘:if;?tiisl:yl":’:ﬂ?ﬁZTN'; were With no links to documentation.. | |
layers lying on top of older ones. SinceWorld War |1, absolutedating techniqueshavebeenrefined by the development
Archaeologists use these layers Of several methods. Among those archaeologistsuse are: tree-ring dating, radiocarbon
to establish relative dating. dating, obsidian hydration dating, and archaeomagnetic dating.

Radiocarbondating (also called carbon-14or carbondating) is a method basedon the
measurementof the radioactivecarbon content of organic materials. Developedin 1948by
two physicists, W. F. Libby and J. R. Arnold, the method was a byproduct of atomic
technology, and it had far-reaching consequences for archaeology.
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The workings of the technique are simple. ArchaeologistJamesDeetz explains the
method this way: The radioactive isotope of carbon (carbon-14)is produced in the
atmosphere when nitrogen atoms are bombarded by cosmic rays. This production is
constant,which meansa constantratio of carbon-140 carbon-14the non-radioactiveform
of the element) existsin the earthOsitmosphere.But carbon-14s inherently unstable. In
time, it revertsto stable nitrogen-14through the emission of a beta particle, and this is
where the link to dating comes int

Through respiration, living things (plant and animal) have a carbon-14to carbon-12
ratio in their tissuesidentical to that found in the atmosphere.At death, however, the
organism no longer gets carbon from the air, and the amount of carbon-14in its tissues
disintegratesdue to betaparticle radiation. This decayof carbon-14ccursat a known rate.
Specifically, scientists learned that after 5,568 years, only half the original amount of
carbon-14is left; after 11,13@ears,only a quarter is left, and so on. Thus, the age of any
organic material, such ascharcoal,wood, shell, or bone,canbe calculatedby measuringthe
ratio of carbon-14 to carbon-%2.

Sometimesarchaeologistare reluctant to use radiocarbondating. This is becausethe
method destroysthe sample and requires a fair amount of material. For instance,about a
guarter-cup of charcoalis usually required for a carbon-14date. If this is all the charcoal
archaeologistsobtain from a site, or if they donOfind enough to do a standard carbon-14
date, they may hold onto the sample until more or additional evidence turns up.
Fortunately,a newer method of radiocarbondating requiresverylittle organic materialNan
amount about the size of the head of a pin is enough. This method is done with an
acceleratormass spectrometer,and is called an acceleratordate. But the downsideto this
techniqueis that an acceleratordate coststwo to three times what a standardcarbon-14ate
costs.

Obsidian hydration dating is based on the principle that all glass absorbs small
amounts of atmospheric moisture. Obsidian (volcanic glass) was frequently used by
ancient people to make tools. When they shapeda tool from an obsidian nodule, they
exposeda fresh surfaceasthey chipped;this allowedthe absorptionof moisture to start on
an unweatheredface.With time, a hydration rind developedon the obsidian, and the rate
of hydration can be determined. Therefore, by examining a thin slice of obsidian under a
microscopeand measuring the width of the rind, the toolOsigecan be calculated.Problems
existwith this technique, and it is not widely used. However, researchcontinues and may
make obsidian hydration dating a more reliable method.

Archaeomagneticdating is basedon the fact that the earthOsnagnetic poles have
changedlocation throughout time. The time and direction of the North PoleOwanderings
is roughly known. In someinstances,archaeologistscan take advantageof this knowledge
to date sites, particularly thosewith well-bakedclay floors, ovens,or kilns. This is because
some claysand clay soils contain tiny magnetic minerals that, when heatedto a dull red
heat, become loosened and align with the magnetic north.3 When the soil cools, this
alignment is fixed in place.Archaeologistscollecting cubesof burned earth from sitesmay
be able to correlate the magnetism of the sample with records of the earthOs magnetic field.
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On the web

Excavating Occaneechi Town - An archaeology primer
http://www.learnnc.org/Ip/editions/occaneechi-archaeology-primer

Republishedwith permission from the ResearchLaboratoriesof Archaeology,the Archaeology
Primer uses photographs of the excavationsat OccaneechiTown to introduce fundamental
conceptsof archaeologyThe primer providesan introduction to the methods of archaeologyand
to some common types of artifacts, and prepares students to participate in an electronic
archaeological dig.

More from LEARN NC

Visit us on the web at www.learnnc.orgto learn more about topics related to this article,
including American Indian towns, American Indians, North Caroling, Occaneechi Occaneechi
town, archaeologyartifacts, excavationexcavationssoil, and stratigraphy:.
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