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Old Dogs, New Tricks

While most historians of science would characterize the
15th-19th centuries as the “scientific revolution,” the much
shorter period from the 1940s-1980s might also be called a
scientific revolution of sorts. Most of the analytical techniques
used today in archaeol ogical science havetheir originsin this
latter post-WWII period, atime in which great investmentsin
scientific training, research, and experimentation were made
throughout the world.

Since archaeology is largely concerned with material
culture, it isnot surprising that applications of awide range of
methods, including INAA, ICP, XRD, XRF, and PIXE, were
quick to surface at thistime—especially in the 1980swhen the
expense of purchasing and maintaining instrumentation shrank
dramatically. Many of these techniques are capable of high-
sensitivity, high-resolution, multi-element characterization of a
range of geological materials, including glass, metal, lithics, and
ceramics.

Over the past decade, however, there have been many
“new tricks,” asthe saying goes, applied using the“ old dogs.”
That is to say, many of the techniques developed years ago
are now being applied in new and exiting ways. For example,
inthisissue of the SASBuUIletin, therearetwo research articles

(by Knudson and Buikstra, and by Slovak) on applying ICP
mass spectroscopy to human remains from South America
with the goal of using heavy and light stable isotope ratios to
document residential mobility among ancient populations. In
addition, a new adaptation to |CP, specifically, time-of-flight
laser-ablation |CP mass spectroscopy, is used by Hoekman-
Sites and associates to study social interaction from the
perspective of early Copper Age pottery from eastern
Hungary.

Alsointhisissue, Murakami and colleaguesfrom Arizona
State University report on their experiments with
thermogravimetric analysis (used to measure weight changes
in a substance as a function of time and temperature under
controlled gas environments) applied to characterize the
composition of lime plaster from Teotihuacan in central
Mexico. Lastly, W. James Stemp and colleagues describe how
they used alaser profilometer to mathematically characterize
the surface microtopography of stone tools for determining
differences in function based on use wear.

As you can see, this issue of the Bulletin is largely
dedi cated to showing how archaeol ogical scientistsareteaching
old dogs new tricks. | hope you enjoy it.

E. Christian WElIs
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Employment Opportunities

The Center for Excellence in Geospatial
Technologies at Statistical Resear ch, Inc., seeks an expert
in 3D laser scanning (lidar) responsible for collecting,
processing, analyzing, and modeling data from close-range,
long-range, and aerial platforms. This position requires a
graduate degree in a cultural resources discipline, technical
expertise in the scanning of cultural resources, and skills
necessary for successful marketing and program development.
Please send aletter of application (with salary and employment
expectations), curriculum vitae, and references with e-mail
addresses to Ms. Trish Craig, Human Resources, Statistical
Research, Inc., PO Box 31865, Tucson, AZ 85751-1865.

The Center for Materials Research in Archaeology
and Ethnology (CM RAE) invitesapplicationsfor afull-time
technical instructor/laboratory supervisor at the CMRAE
Graduate Laboratory. The appointment begins January 2007;
the position will remain open until filled. The Graduate
Laboratory isthe primary facility whereall CMRAE graduate
and undergraduate instruction takes place in the materials
science and engineering of archaeological materias. Graduate
students carry out their Ph.D. research and undergraduates
their senior thesisresearch in thisfacility. Applicants must be
skilled microscopists with considerable experiencein either or
both metall ography and work with the polarizing microscope.
Teaching experienceisessential. Expertisein photography of
archaeological artifactsand in handling avariety of laboratory
computers and computer programs, especially Photoshop, is
required. The position includes the opportunity for the
laboratory supervisor to conduct independent, ongoing research
aswell asto interact with engineering faculty and faculty from
departmentswithin MIT and at the other CMRAE consortium
institutions. Applicants must have the MA/MS degree or
equivalent experience. Laboratory supervisor’ sresponsibilities
include, instruction: one-on-one supervision of all usersof the
laboratory, working closely with CMRAE faculty in design and
teaching of CMRAE laboratory courses, preparation of
protocolsfor al magjor pieces of 1ab equipment, computer-aided
documentation of all lab procedures; research and
documentation: work with faculty/staff/students on research
projects, devel op, maintain, and document reference collections
of archaeol ogical materia's; equipment maintenance: purchase
of minor piecesof equipment and all 1ab supplies, maintenance
of equipmentinall CMRAE facilities, major responsibility for
maintaining CM RAE lab computers andinstalling state-of -the-
art software. Please send application letter, including a
statement of research interests and details of laboratory
experience, CV, and names, electronic and postal addresses
and telephone and fax numbers of three references to: Prof.
Heather Lechtman, MIT, Rm. 8-437, Cambridge MA 02139.
MIT isan affirmative action/equal opportunity employer. This
employer does prohibit discrimination based on gender identity/
expression.

The Environmental Studies Program at Denison
University invites applications for a tenure-track position

beginningin August, 2007. A strong potential for excellencein
teaching and a productive research program that may involve
undergraduate students are essential. Ph.D. is required;
postdoctoral experience and demonstrated teaching ability are
assets. The successful candidate will have expertise in
geographic information systems (GIS) sufficient to teach
Introductionto Environmental Mapping and to managethe GIS
lab at Denison. Other teaching responsibilitieswill includetwo
introductory courses, People and the Environment and Science
and the Environment, an advanced course in the area of
specialization, and an occasional course for non-majors. All
areas involving environmental applications of GIS will be
considered; specialties such as cultural geography,
environmental history or sociology, ecological anthropology or
archaeology, environmental health, or environmental justice
would complement the present ENV S faculty. For more
information about Denison’ s Environmental Studies Program
visit: http://www.denison.edu/enviro/. Denison offers
competitive start-up funds and summer support for student and
faculty research. Candidates should send cover |etter addressing
their interest in liberal arts education, curriculum vitae,
statements of teaching philosophy and research interests; copies
of transcripts (graduate and undergraduate), and the names,
e-mail addresses, and telephone numbers of three references
to: Bahram Tavakolian, Director, Environmental Studies
Program, Denison University, Granville OH, 43023. Review
of applicationswill begin December 15, 2006.

Awards, Fellowships, and Training

Erasmus Mundus: “Quaternary and Prehistory” is
openfor the Academic year 2007 - 2008. www.unife.it/progetti/
erasmusmundus. Deadline: January 12, 2007. This program,
coordinated by Ferrara University (Prof. Carlo Peretto), is
financed by the European Commission, in order to promote
scientific exchangesand help studentsfrom NON EUROPEAN
countriesto get their degree within aconsortium of universities
located in France, Italy, Spain and Portugal . Grantsare provided
for atwo year long curriculum. The purpose of the programis
to attract and help the best studentsinterested into Quaternary
Geology, Human Palaeontol ogy, and Prehistory. Please notice
that besides usual grants, an ASIAN WINDOW isopen again,
inorder to provideAsian countrieswith aspecific extranumber
of grants. Please circulate the attached announcement as
widely as possibleto theinterested studentsin your university
or among your own scientific contacts. Thanking you very much
in advance. Sincerely, Francois Sémah, Christophe Falgueres,
Professor, Muséum national d’'Histoire naturelle, Research
Professor, CNRS and Muséum national d Histoire naturelle
Head, Department of Prehistory, Email:
falguere@mnhn.fr>falguere@mnhn.fr, Telephone: +33 15543
27 13, +33 1554327 36.

The Graduate School of Earth Sciences at Potsdam
Univer sity, Germany (DFG-GRK 1364, entitled “ Shaping the
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Earth’ ssurfacein avariable environment: | nteractions between
tectonics, climate and biospherein the African-Asian monsoonal
region”), invitesapplicationsfor nine PhD fellowships, available
asof October 1, 2006. Theduration of availablefellowshipsis
for three years. Stipends of 1200 EUR/month are offered to
PhD fellows contingent on successful completion of each
academic year. The Graduate School isan integral part of the
Department of Geosciences at Potsdam University, co-hosted
by the Departments of Biology, Physics, and Geoecology, as
well as the Alfred-Wegener-Institute for Polar and Marine
Research (Potsdam) and the GeoForschungsZentrum Potsdam.
The principal objective of research projects in the Graduate
School istheinvestigation of theinteraction between tectonics
and climate in shaping the surface of Earth at different length
and timescales. In addition, studying the impact of these
processes on the biosphere is an integral part of this effort.
Theregional basisfor thisresearch programinvolvesthe India
Asia collision zone and the East African Rift System, both
characterized by ongoing tectonism and the creation of
pronounced relief contrasts during the Cenozoic. Both settings
areinfluenced by the African-Asian Monsoon, whichishighly
variable on yearly, decadal, millennial, but also on geologic
timescales, and has left fundamental imprints in landscape
evolution of these regions. We invite applications within the
thematic fields of the Graduate School described in detail on
thewebpage http://www.geo.uni-potsdam.de/gradui ertenkoll eg.
Candidates holding a diploma, MSc or BSc honours degree
areinvited to submit their applicationsin PDF format (including
cover letter, CV, copies of relevant certificates, contact
information of referees, and a three-page research proposal)
viaemail to graduateschool @geo.uni-potsdam.deto the acting
representative of the Graduate School: Prof. Manfred Strecker,
PhD, Institut fur Geowissenschaften, Universitat Potsdam,
Karl-Liebknecht-Str. 24, D-14476 Golm, Germany. Deadline
for submissionsis September 1, 2006. Potsdam University is
an equal opportunity employer. For additional information please
contact Dr. Martin Trauth (Email: trauth@geo.uni-potsdam.de)
or Dr. Andreas Bergner (Email: bergner @geo.uni-potsdam.de).

Conference News and Announcements

The Fourth Forbes Symposium on Scientific
Research in the Field of Asian Art will be convened by the
Freer Gallery of Art, Smithsonian Ingtitution, Washington, D.C.
on September 27-29, 2007. Paper proposals are sought that
utilize scientific methods of study applied to historic ceramics
inAsia(Turkey to Japan, approximately 500 BCE to 1900 CE).
Potential topics include technological innovation, common
technologies, raw material selection and usage, trade and
technology transfer or other questionsof atechnical, historical,
or art historical nature. Papers that explore similarities and
differencesin ceramic technology, use and distribution intra-
and inter-culturally are especially sought. To complement the
scientific papers, the symposium committee al so welcomes art
historical and archaeological papers that concentrate on the

historical and cultural context of Asian ceramics. Papers that
summarize the current state of knowledge in an area of Asian
ceramics and formulate questions where future scientific
analysis would be appropriate and necessary are also viable
submissions. Those interested in giving a paper areinvited to
submit an abstract (approximately 200 words) on original,
previously unpublished research by 15 February 2007.
Notifications of acceptance will be sent by 15 March 2007.
Speakers should plan a25-minute presentation. The symposium
will be published. Speakers should plan to submit apublishable
manuscript (3000-4000 words) at the time of the symposium.
Funding to offset speakers’ travel expenseswill be available.
The language of the symposium is English. Contact: Forbes
Symposium 2007/DCSR, Freer Gallery of Art/Arthur M.
Sackler Gallery, Smithsonian Institution, MRC 707, PO. Box
37012, Washington D.C. 20013-7012, U.S.A; Fax: 202-633-
9474; email: dcsr@asia.si.edu.

The 33rd International Geological Congress (IGC)
in Oslo, Norway in August 2008 will be the official venuefor
IUGS scienceand will represent aglobal forum for geoscientists
around the world to share their work. The most recent IGC
washeldin Florence, Italy in 2004. Submissionsmay beinitiated
at http://www.33igc.org/. You may also contact: Science
Secretariat: SciComl GC@geo.uu.se; Secretary General of 33rd
IGC: as@ngi.no; President of the 33rd IGC:
Arne.bjorlykke@ngu.no.

First Latin American Symposium on Physical and
Chemical Methods in Archaeology, Art, and Cultural
Heritage Conservation. Venue: 11-16 of June, 2007, Museu
de Arte de S&o Paulo (MASP), http://masp.uol.com.br.
Languages: Portuguese, Spanish and English. Scientific Topics:
Physical and chemical methods applied to the study,
characterization, and dating of archaeological, art, and cultural
heritage objects. Deadlines: abstract submission: January 31,
2007; information about acceptance: April 30, 2007; preliminary
program: March 30, 2007; early registration: April 1, 2007; full
paper submission: June 11, 2007; preliminary registration: please
visit http://www.dfn.if.usp.br/pesq/faa/simposio06/
preinscr.html; contacts: LASMAC 2007, email:
acneiva@usp.br, website: http://www.sbf1.sbfisica.org.br/
eventos/extras/lasmac.

Timein Karst. We would like to inform you and your
colleagues that Karst Research Institute ZRC SAZU from
Slovenia and Karst Waters Institute from the United States
are organizing a Symposium on Time in Karst, which will be
held from March 14 to March 18, 2007 in Postojna, Slovenia.
For the participation at the symposium, special opportunity is
given to early-stage researchers (with less than 10 years of
working experiences sincegaining thediploma). They can apply
for the Marie Curie Grant covering the living expenses, travel
costs and registration fee. The deadline for the application for
Grant is November 1, 2006. More detail s about the Grant and
general information about the symposium, Timein Karst, are
available at our webpage: http://odmev.zrc-sazu.S/instituti/izrk/
index.php?g=en/node/3.
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Combining Heavy and L ight
Stable Isotope Analyses in the
Chiribaya Polity of Southern Peru
Kelly J. Knudson and Jane E. Buikstra
Center for Bioarchaeological Research
School of Human Evolution and Social Change
Arizona State University

Archaeological scientistshavelong recognized the potential
of light stable isotope analysis to elucidate paleodiet. More
recently, scholars have begun using heavy and light stable
isotopes to examine residential mobility in the past. We have
combined both heavy and light stableisotope analysisto examine
paleodiet, seasonality, and the movement of people and
resourcesinthe Chiribayapolity (c. AD 1000-1300) of southern
Peru. Although recent research has demonstrated the complex
economic relationships among various Chiribaya-affiliated
communities, the movement of people and resources between
themisnot well understood.

Our research project complemented earlier paleodietary
analyses of archaeological human bone from Chiribaya-
affiliated sites by incorporating strontium isotope analyses of
archaeological human tooth enamel and bone from a subset of
thesameindividualsto examineresidential mobility. In addition,
because the paleodiet data from archaeological human bone
samplesprovide an average of thelast yearsof anindividual’s
life, we investigate the seasonal variahility in resource use
through an analysis of carbon and nitrogen isotopes in
archaeological human hair.

The Chiribaya Polity of Southern Peru

During the Late Intermediate Period (c. 1000-1300), the
Chiribaya were a powerful polity in the Ilo and Moquegua
Valleys of southern Peru (e.g. Buikstra 1995; L ozada, Cerna
et al. 2005). Previous cranial modification and pal eodiet stud-
ies of carbon and nitrogen isotopes in archaeological human
bonefromthello Valley sitesof ChiribayaAlta, ChiribayaBaja,
and San Geronimo, as well asthe Moguegua Valley site of El
Yaral have elucidated complex socioeconomic patterns that
support the hypothesisthat the Chiribaya polity was a sefiorio,
a confederacy of economically specialized parcialidades
(Buikstraet al. 2005; Lozada et al. 2005; Tomczak 2003).

Chiribaya Alta is the largest and most complex of the
Chiribaya sites. Because of its large mortuary component,
ChiribayaAlta may have been a center of political power and
ceremonial activity towhichlocal lordsand priestsweretaken
for burial, much like the Peruvian ceremonial centers of
Pachacamac and Pacatnamu (L ozada et al. 2002). In contrast,
because of the location of the site aswell as grave goods, the
site of Chiribaya Bajawas predominately an agricultural site.
At the site of San Gerénimo, burial offerings, which include
miniature wooden boats, harpoons, and fishhooks, and bone
carbon and nitrogen isotope data imply that the inhabitants
subsisted primarily through fishing. Finally, unlike the coastal
Chiribayasites, thesite of El Yaral islocated in the Moquegua

Valley approximately 50 km from the Pacific Ocean at an
atitude of 1000 m.a.s.l., whereit issurrounded by Tiwanaku-
affiliated siteslike Chen Chen. El Yaral inhabitantswerelikely
agriculturalists and pastoralists and used Chiribaya-style
material culture.

Chiribaya Residential Mobility and Resource Use

To investigate the role of the movement of people and/or
resources in the Chiribaya polity, strontium isotope analyses
were performed on archaeological human tooth enamel and
bonefrom Chiribaya-affiliated sites(Figure 1). In generd, stron-
tium isotope ratios vary according to the age and composition
of the bedrock in a given geologic region (Faure and Powell
1972). Since tooth enamel, unlike bone, does not regenerate,
differencesin strontium isotope ratiosin human tooth enamel
and bone can be used to identify migration and the geologic
originsof immigrants (Ericson 1985). Strontium isotope analy-
sis can test the hypothesis that the inhabitants of Chiribaya-
affiliated sites in the Ilo Valley are migrants from the mid-
altitude Moguegua Valley and/or the Lake TiticacaBasin.

In addition, we further investigated the role of resource
use, and especially of seasonal variability in resource use,
through an investigation of carbon and nitrogen isotopesin ar-
chaeological human hair from Chiribaya Alta and El Yaral.
Briefly, analyses of carbon stableisotopes can determinerela-
tive amounts of C4 and C3 plantsin an individual’ sdiet from
their bone collagen and hydroxyapatite, while nitrogen isotopes
can elucidate the role of marine and freshwater food consump-
tion (DeNiro and Epstein 1978, 1981). Although limited to ar-
chaeological sites with exceptiona preservation, analysis of
archaeological human hair can identify seasonal trends in
paleodiet. Generally, carbon and nitrogen i sotopic analyses of
1-2 cm hair samples can provide dietary information for ap-
proximately 1-2 months of food consumption.

Isotope Sgnatures in the Moguegua and Ilo Valleys

Thegeologicvariability intheAndesmeansthat individuals
whose calcium, and hence strontium, comes from different
geologic zones can be identified through strontium isotope
analysis (Bellido et al. 1956). The Andes themselves are
predominately composed of late Cenozoic volcanic rocks,
particularly andesites; thisgeol ogic zoneincludesthe Moguegua
Valley, where El Yara is located, as well as part of the Ilo
Valley, where ChiribayaAlta, ChiribayaBaja, and San Geronimo
are located. The strontium isotope ratios in exposed bedrock
and groundwater from this region are similar to strontium
isotope ratios in modern and archaeological fauna from the
same regions. While the llo Valley range as determined by
modern fauna encompasses the Moquegua Valley range,
complicating the detection of movement between the two
valleys using strontium isotope analysis. However, we
hypothesized that the large quantities of marine products
consumed by inhabitants of Chiribaya-affiliated sites on the
coast would raise their strontium isotope signaturesto that of
seawater (Tomczak 2003; Veizer 1989).
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Strontium Isotope Ratios for Archaeological Human Tooth Enamel and Modern and
Archaeological Guinea Pigs from Chiribaya Sites

0.720

0.718

0.716

0.714

0.712

0.710

YSr/*sr

Range for local Ilo YSr/%Sr
values: 0.7058-0.7082

/

0.708
0.706
0.704
0.702

0.700

El Yaral Chiribaya Alta

] O [ O

Chiribaya
Baia

San Gerénimo Fauna

Figure 1. Strontium i sotope ratios from human tooth enamel from the cemeteries of El Yaral, ChiribayaAlta, San Gerénimo and ChiribayaBagja,
aswell as archaeological guinea pig bone from the site of Chiribaya Baja and modern guinea pig bone from Ilo, Peru.

Finally, the llo and Moqguegua Valleys of southern Peru
provide awidevariety of resourcesthat can beidentified using
carbon and nitrogen isotope analyses. While nitrogen isotopes
can digtinguish productsfrom therich marine ecosystem, carbon
i sotopes can distinguish the utilization of the C4 crop, maize.
Tieszen and Chapman (1992) analyzed avariety of terrestrial
and marine plants and animals from northern Chile, an area
environmentally similar to the llo and Moquegua Valleys of
southern Peru, and we use their ecosystem data in our
interpretations.

Interpretations of Isotope Data

In general, individuals whose tooth enamel strontium
isotope signatures appear non-local were buried at El Yaral
and ChiribayaAlta, while smaller I1o Valley sites such as San
Gerénimo and ChiribayaBajashow lessvariability in enamel
strontium isotope ratios (Knudson and Buikstra, in press,
Knudson and Price, in press). Strontium isotope ratios were
most variable at the site of Chiribaya Alta, where mortuary
assemblages, cranial modification styles and paleodiet were
also highly variable (Tomczak 2003). The high number of non-
localsidentified at Chiribaya Altamay result from increased
accessto resourcesfrom avariety of different ecological zones,
including increased marine consumption. However, it could
also support the hypothesisthat Chiribayaelitesfrom avariety
of siteswere buried at ChiribayaAlta, which could havehad a
function similar to the great ritual and pilgrimage center of
Pachacamac on the central Peruvian coast. The fact that two
out of four non-locals buried at ChiribayaAlta also had non-
local bone strontium isotope ratios further supports this
hypothesis, and future analysis of additional bone-tooth pairs
from Chiribaya Altawill also test these hypotheses.

However, at Chiribaya Alta, identifying the localsisalso
informative. One of the richest tombs excavated at Chiribaya
Altawas tomb number 419 (Figure 2), which contained one
mal e and two females (Buikstra 1995). The rectangular tomb
had been closed by large rocks and mortar laying over three
canelitters, and contained numerous grave goods placed near
the feet of the three individuals, included 32 ceramic vessels,
20 baskets, and 25 textiles (Buikstra1995). According to cranial
modification styles and the presence of San Gerénimo ceramics,
the women were more likely to be pescadores, while the man
was more closely linked to the labradores. The adult male
had alocal llo Valley signature in hisfirst molar tooth enamel
(CHA-3704, 87Sr/86Sr=0.707693) and femur (CHA-3704,
875r/86Sr=0.707469). I n addition, one of thewomen buriedin
the same tomb also had a local signature (CHA-3610, 87Sr/
86Sr=0.70783) in her first molar tooth enamel. The adult male
in tomb 419 has been identified as a paramount lord of the
Chiribaya polity, yet both this man and the women who were
buried with him clearly lived in the llo Valley during the first
few yearsand thelast decade of their lives. Thislends support
to the hypothesisthat the Chiribaya polity was predominately a
coastal society with coastal, not altiplano, origins.

Analysis of carbon and nitrogen isotopesin hair samples
fromindividuasburied at ChiribayaAlta(Figure 3) showsvaues
similar to those published in previous paleodietary studies
(Tomczak 2003). However, our work has demonstrated that
some individuals at Chiribaya Alta had quite variable d13C-
keratin and d15N values in hair segments that formed over
approximately thelast 2 yearsof life (Knudson et al., in press).
The most dramatic changes are seen in 26 cm of hair from
CHA-2059, an adult female. The highest values are seen in
the hair segmentswithin 6 cm of her scalp and the hair segments
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Figure 2. Tomb 419 from the site of ChiribayaAlta.

within 22-24 cm from her scal p; these values are d13C-keratin
=-12.10/00 —-13.10/00. Thisimplies that the protein sources
in thiswoman'’ sdiet in approximately the last six months and
approximately 22-26 months before death were dominated by
C4 plants, presumably maize (Tieszen and Chapman 1992).
However, theintervening months show agradual decrease and
then increase in d13C-keratin values. These valuesimply that
C4 plants were less important sources of protein during these
periods of hair growth, and that protein sources at this time
wereinstead C3 plantsand terrestrial animals. In addition, this
woman consumed the greatest amount of marine animalsin
approximately the last two months of her life, and againin the
period of approximately 20 through 26 months before death.

Theobservedintra- and inter-individual variability in d13C-
keratin and d15N valuesin hair from Chiribaya Alta could be
explained by anumber of different environmental, social, and
political factors. There are no clear sex differences in these
variable patterns of seasonal differencesin d13C-keratin and
d15N values, and adult femal es and mal es exhibit both low and
high variability intheir d13C-keratin and d15N valuesin hair. If
the variability seen in seasonal paleodietary trends is due to
temporal factors, it could be theresult of poor harvests caused
by El Nifio events, or less trade due to changes in economic
and social relationships. It may also bethe casethat variability
in ChiribayaAltahair samplesreflectsresidential mobility and
movement between different environmental and/or geologic
ZOnes.

3"C and 3"°N on Archaeological Human Hair Segments from
CHA-2059
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Figure 3. Carbon and nitrogen isotope datafrom CHA-2059 from the
siteof ChiribayaAlta.
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An Examination of Prehistoric Residence
Change in Middle Horizon, Peru
Using Multiple I sotopic Analyses

Nicole M. Sovak
Department of Anthropological Sciences
Sanford University

The archaeological site of Ancon, located 40 km north of
Limaon Peru’'s Central Coast (Figure 1), has been the object
of intense archaeological inquiry for the last century (see
Kaulicke 1997 for ageneral synopsis). Themajority of research
at Ancén has focused on changes in mortuary practices, as
thousands of burialshave been encountered at the site. During
the Andean Middle Horizon (AD 550-1000), radical changes
in funerary customs and the presence of foreign style objects
at the site have led some scholars to speculate that Ancén
functioned asanimperia colony, occupied partially by settlers
from the highland Wari Empire (Uhle 1968[1912]; Menzel
1977). In order to evaluate this hypothesis, strontium isotope

analysis, which potentially can distinguish between individuals
of local and non-local origin, has been used to determine the
degree of residential mobility at AncénintheMiddle Horizon.

Theprinciplesof strontium isotope analysisin archaeol ogy
arerelatively straightforward and have been used by scholars
to monitor residence changein the archaeological record (e.g.,
Grupe et al. 1997; Price et al. 1998; Bentley et al. 2003;
Schweissing and Grupe 2003; Knudson et a. 2004; Wright
2005). Strontium isotope ratios in a geological zone are
determined by the age of the mineral and the Rb/Sr ratio of the
parent rock (Faure and Mensing 2005). 87Sr/86Sr ratios in
bedrock are transferred through the food chain such that
strontiumratiosin soil, plantsand animalsin agiven geological
zone should reflect underlying 87Sr/86Sr ratios in the parent
rock (Blum et a. 2000). Assuming humans were eating only
locally grown foods, 87Sr/86Sr ratios in human hard tissue
should reflect the strontium composition of an individua’ sdiet,
whichinturn mirrorsthegeological environment (Ericson 1985;
Sealy et a. 1991; Grupe et al. 1997; Price et al. 1998).

Tooth enamel of the permanent dentition forms in early
childhood, and once formed undergoeslittle change during an
individua’ slifetime (Hillson 1996). Human bone, on the other
hand, undergoes complete replacement of its chemical
constituents every six toten years. Measurements of strontium
in human tooth enamel, therefore, reflect the first years of an
individual’ slifewhile measurements of strontium in human bone
reflect theisotopic composition of the geological regioninwhich
aperson lived before death (Ericson 1985, 1989; Sealy et al.
1991). Differencesin strontium isotope ratios between human
bone and teeth from the same individual indicate change in
geological environment, and thus residence change (Ericson
1985; Price et al. 1998).

PACIFIC OCEAN
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Figure 1. Partial map of Peru indicating sites mentioned in text.
Redrawn from Isbell and McEwan (1991).
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Materials and Methods

Strontium isotope ratios were determined for bone-tooth
pairs from thirty-five Middle Horizon Ancén individuals. All
enamel samples were taken from maxillary or mandibular
molars. Bone samplesweretaken from cortical boneand came
from the diaphyseal mid-shaft of long bones.

Strontium ratiosfor the Ancon region were unknown prior
to the current research. Geological characterizations of the
area indicate that the site of Ancdn is situated in an alluvial
floodplain formed from numerous deposition eventsthroughout
the Pleistocene (Moncayo et al. 1992). The aluvia depositis
composed of aheterogeneous mix of materials, including tertiary
rock, Mesozoic volcanics, and coastal batholiths that date to
the Cretaceous period (Moncayo et al. 1992). Baseline
exchangeable soil (i.e., plant-available) strontium isotopevaues
for theAncon region were determined using two archaeol ogical
soil samples and are reported here. Biologically available
strontium ratiosfor the Ancon region during the Middle Horizon
currently are being determined by the author using theremains
of 4 archaeological guineapig, or cuyes, from Ancon.

Diagenesis, or post-mortem alteration of human bone and
teeth, is a fundamental problem in the use of archaeological
skeletal material for dietary reconstruction (Nelson et al. 1986;
Sillen 1986; Priceet al. 1992; Sillen and Sealy 1995; Hoppe et
al. 2003). Diagenetic processes and rate of alteration differ
depending on the materials (e.g., bone verses teeth), the
elements (strontium vs. carbon) involved (Schoeninger 1995)
and climatic conditions (Price et al. 1992; Nielsen-Marsh and
Hedges 2000). Thus, theintegrity of each specimen and €l ement
must be assessed prior to analysis (Hoppe et a. 2003). Five
bone samples were selected from my sample randomly for X-
Ray diffraction and FTIR analyses. The samples were run at
the analytical facility in the GES department at Stanford
University. Theresultsfrom both testsindicate that the apatite
composition among the five Ancon samples had not been
diagenetically altered and that biogenic strontium signaturesin
the bone, and subsequently tooth enamel, should be preserved.

All Ancon enamel, bone and soil samples were further
prepped for Sr analysis by the author at the Paytan Chemical
Oceanography Lab at Stanford. Enamel and bone sampleswere
mechanically cleaned using a Dremel Multipro drill outfitted
with a 0.5 mm inverted cone tip and subjected to a series of
acid rinses in order to remove organics and diagenetic
carbonates.

Approximately 25 mL of 0.25 ammonium acetate was
added to each 2 g soil sample. The sampleswere shaken for 1
hour after which the sampleswere centrifuged for 10 minutes
at 10,000rpm. Approximately 7 mL from each samplewasthen
dried down and 5 ml of 2.5 HCL were added to each sample.
Strontium in the bone, enamel and soil sampleswas separated
using standard cation exchange procedures. Fifty-six of the
sampleswere analyzed by Dr. BettinaWeigund and the author
at the Stanford-USGS Micro-Isotopic Analytical Center

(SUMAC) on a Finnigan MAT 262 thermal ionization mass
spectrometer (TIMS). The remaining human samples and soil
samples were analyzed by Tom Bullen at the US Geological
Society in Menlo Park, CA, on aFinnigan MAT 261 TIMS.

Results and Discussion

Figure 2 illustrates the results from the soil analysis. The
range of strontium isotope valuesfor the Ancon regionis87Sr/
86Sr = 0.7075-0.7080. This estimate is based on 2 standard
deviations from the soil sample mean of 87Sr/86Sr = 0.7077.
Admittedly strontium valuesin soil can vary widely. Price et
a. (2002) noted that alluvial soilsin particular tend to produce
87Sr/86Sr values that represent an average of their overall
source materials. Asaresult, therange of strontium valuesfor
Ancén presented here should be viewed as a preliminary
indicator of strontium values for the region. The inclusion of
strontium isotope data from archaeological fauna, which is
currently underway, and additional soil and plant samplesshould
help to refine these preliminary values.

For the present study, | use the range of strontium values
as determined from the soil samples to distinguish between
individuals with local and non-local strontium signatures.
Individualswhose Sr ratiosfell within the mean of the two soil
samples +2 standard deviations were considered local.
Conversely, individual s with strontium ratios higher or lower
than that range are considered potentially non-local.

Figure 3 shows strontium isotope ratiosfor archaeol ogical
tooth enamel from thirty-five individuals buried at Ancén.
Several of the individuals in my sample had higher or lower
strontium isotope rati os than the established range for the site.
One of the individuals, P8247 - a female - had a strontium
signature much lower than the established range (87Sr/
86Sr=0.70555) indicating that she was an immigrant to the
community. Interestingly, her Sr signature is well within the
range of strontium isotope val ues established for the Ayacucho
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Figure 2. Strontium isotope ratios from two archaeological soil
samples from the Ancén region.
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Figure 3. Strontium isotope ratios for archaeological tooth enamel from individuals buried at the site of Ancon. The areawithin the two red
lines indicate the range of strontium isotope values for the Ancdn region based on two soil samples (2 s.d.). Individuals with values above

or below this range potentially can be categorized as non-local.

region (Knudson and Tung, in press)—heartland of the Wari
polity. She was buried with Wari style artifacts, raising
interesting questions about her cultural and political affiliation.

A closer examination of strontium isotoperatiosfromAncon
bone samples also indicate that some members of Ancén’'s
population may have been moving around later in life (Figure
4). Oneindividual, CF-14-X, had alower bonestrontiumisotope
value than the remainder of the sample population while six of
Ancon’s inhabitants displayed higher strontium isotope bone
values. All but one of these individuals had corresponding
enamel Sr values within Ancon’s range, indicating that they
were born and raised locally but likely lived elsewhere during
thelast 7-10yearsof their life. Their presenceat Ancénimplies
that they either moved back to Ancén shortly before death or
that their bodies were brought back to the site for burial.

Two other factors might explain the high number of
individualswith aberrant enamel or bone strontium signatures
in my sample. First, the range of strontium values for the site
of Ancén given here is based on limited data (i.e., two soil
samples). Itispossiblethat datafrom on-going strontiumisotope
analysis of archaeological fauna will broaden the strontium
isotope range for the Ancon region. If this proves to be the
case, some of the individuals categorized as non-local here
may be reclassified aslocal.

Secondly, anomalous Sr valuesamong members of Ancon’s
population may berelated to dietary bias. A diet richin marine
resources, for example, would shift 87Sr/86Sr ratios towards
the modern seawater signature - 87Sr/86Sr=0.7092 (Vezier
1989). This would potentially obscure local and non-local

geological Srvalues(Knudson 2004). At Ancdn, thereisample
archaeological and osteological evidence that suggests
inhabitantswereregularly consuming marinefoodsin addition
to terrestrial-based resources. The high Sr ratios among some
of Ancdn’s inhabitants, thus, might be related to the heavier
consumption of marine resources among this segment of the
site’ spopulation. Dietary biasa so might explainlower strontium
values among some Ancon inhabitants. Given the stratified
nature of resource zonesin the Andes (Murra 1975; Tomczak
2003), it would not be unlikely that someindividual s consumed
foods grown in other localeswith different strontium values.

In order to distinguish among these potentially ambiguous
outcomes, | have integrated multiple isotopic tracers into my
analysis. Currently | am conducting C and N isotope analyses
of bone collagen, C isotope analysis of enamel and bone
carbonate and O isotope analysis of enamel for the 35 Ancon
skeletons. Carbon and N isotope values have been used to
distinguish among C3, C4, and marine-based diets and to
differentiate between protein and non-protein resources (DeNiro
and Epstein 1981; Schoeninger et al. 1983; Ambrose and
DeNiro 1986; Walker and DeNiro 1986). They will be
employed hereto assess whether aberrant strontium ratios are
linked to dietary factors. In a similar vein, recent work on
archaeological skeletal materials has demonstrated that O
isotopesin teeth successfully can distinguish betweenindividuals
of local and non-local origin (e.g., White et al. 1998; Dupras
and Schwarcz 2001). Assuming that humans were drinking
local water sources, O isotopes in body water and in tooth
enamel should be an accuratereflection of O isotopevaluesin
environmental water (Longinelli 1984; Koch et al. 1989; Fricke
et a. 1995) and thus provide an alternate marker of origin.
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Figure 4. Strontium isotope ratios for bone from individual s buried at the site of Ancon. The areawithin the two red lines indicate the range
of strontium isotope values for the Ancon region based on two soil samples (+2 s.d.). Severa individuals (n=3) had Sr isotope ratios well
above Ancon’srange, while oneindividual (CF-14-X) had a Sr isotope bone value significantly below the rage of local values.

Conclusion

The current study underscores one very important point
for thefuture of strontium isotope research: theissue of dietary
bias. Thisisaparticularly acute problem when analyzing coastal
populations who may have regularly consumed marine
resources or groups of people in marginal ecozoneswho may
haverelied onimported foodstuffs. Multiple classes of isotopic
data have been shown to yield more reliable results than any
onetest alone (Sealy et al. 1995; Bryant et al. 1996; Bentley et
a. 2005; Bentley 2006) and should beintegrated into strontium
isotope studiesif researchers suspect that past individuals may
have consumed non-local or non-terrestrial resources.

Acknowledgements

This research was supported by a National Science
Foundation Doctoral Dissertation Grant (#BCS-0541804). |
would like to thank Elsa Tomasto at the Museo Nacional de
Argueologia, Antropologia e Historia and Justo Caceres and
AzaliahArdito at the Museo de Ancon for accessto the Ancon
skeletal collections. Thanks also to Peru’s Instituto Nacional
de Culturafor permission to export the samplesto the U.S. |
am extremely grateful to Adina Paytan, Bettina Weigund,
Robert Feranec, Stephen Porder and Thomas Bullen for their
technical assistance and expertisewhile preparing and analyzing
the isotope samples. Finally thanks to John Rick and Adina
Paytan for reading over a draft of this manuscript.

References

Ambrose, S. H. and DeNiro, M. J. 1986. Reconstruction of
African human diet using bone collagen carbon and nitrogen
isotope ratios. Nature, 319, 321-324.

Bentley, R. A. and Knipper, C. 2005. Geographical Patternsin
Biologically Available Strontium, Carbon and Oxygen

Isotope Signatures in Prehistoric SW Germany.
Archaeometry, 47, 3, 629-644.

Bentley, R. A. 2006. Strontium Isotopes from the Earth to the
Archaeological Skeleton: A Review. Journal of
Archaeological Method and Theory, 13, 3, 135-187.

Bentley, R. A., Krause, R., Price, T. D., and Kaufman, B.
2003. Human Mobility at the Early Neolithic Settlement of
Vaihngen, Germany: Evidence from Strontium |sotope
Analysis. Archaeometry, 45, 3, 471-486.

Blum, J. D., Taliaferro, E. H., Weisse, M. T., and Holmes, R.
T. 2000. Changes in Sr/Ca, Ba/lCa, and 87Sr/86Sr ratios
between trophic levels in two forest ecosystems in the
Northeastern USA. Biogeochemistry, 49, 87-101.

Bryant, J. D., and Froelich. P. N. 1996. Oxygen |sotope
Composition of Human Tooth Enamel from Medieval
Greenland: Linking Climate and Society, Comment
Geology, 24, 477-478.

DeNiro, M. J. and Epstein, S. 1981. Influence of diet on the
distribution of nitrogen isotopesin animals. Geochimica et
Cosmochimica Acta, 45, 341-351.

Dupras, T. L., and Schwarcz, H. P. 2001. Strangersin aStrange
Land: Stable|sotope Evidencefor Human Migrationinthe
Dakhleh Oasis, Egypt. Journal of Archaeological
Science, 28, 1199-1208.

Ericson, J. E. 1985. Strontium | sotope Characterization in the
Study of Prehistoric Human Ecology. Journal of Human
Evolution, 14, 503-514.

Ericson, J. E. 1989. Some Problemsand Potential s of Strontium
I sotope Analysisfor Human and Animal Ecology. In Sable
Isotopesin Ecological Research, edited by R. W. Rundel,
J. R. Ehleringer, and K. A. Nagy, New York, Springer-
Verlag, 254-269.

Faure, G, and Mensing, T. M. 2005. | sotopes: Principlesand
Applications. Third Edition. Hoboken, John Wiley & Sons.

Fricke, H. C., O'Nelil, J. R., and Lynnerup, N. 1995. Oxygen
Isotope Composition of Human Tooth Enamel from



Winter 2006

SAS Bulletin

page 11

Medieva Greenland: Linking Climate and Society, Geol ogy,
23,10, 869-872.

Grupe, G, Price, T. D., Shroter, P, Sollner, F., Johnson, C. M.,
and Beard, B. L. 1997. Mobility of Bell Beaker People
Revealed by Strontium I sotope Ratios of Tooth and Bone:
A Study of Southern Bavarian Skeletal Remains. Applied
Geochemistry, 12, 517-525.

Hillson, Simon. 1996. Dental Anthropology. Cambridge,
Cambridge University Press.

Hoppe, K. A., Koch, P. L., and Furutani, T. T. 2003. Assessing
the Preservation of Biogenic Strontiumin Fossil Bonesand
Tooth Enamel. International Journal of
Osteoar chaeology, 13, 20-28.

Isbell, W. H. and McEwan, G F. 1991. A History of Huari
Studies and Introduction to Current Interpretations, in
Huari Administrative Sructure: Prehistoric Monumental
Architecture and State Government, edited by W. H.
Isbell and G. F. McEwan, pp. 1-18. Washington DC,
Dumbarton Oaks Research Library and Collection.

Kaulicke, P. 1997. Contextos Funerarios de Ancon: Esbozo
de una sintesis analitica. Lima, Pontificia Universidad
Catolicadel Peru.

Koch, P.L., Fisher, D., and Dettman, D., 1989. Oxygen | sotope
Variationinthe Tusksof Extinct Proboscideans: A Measure
of Season of Death and Seasonality, Geology, 17, 515-
519.

Knudson, K. J. 2004. Tiwanaku Residential Mobility in the
South Central Andes: ldentifying Archaeological
Human Migration through Strontium Isotope Analysis.
Doctoral Dissertation, Department of Anthropology,
University of Wisconsin, Madison.

Knudson, K. J., Price, T. D., Buikstra, J., and Blom, D. 2004.
The Use of Strontium Isotope Analysis to Investigate
Tiwanaku Migration and Mortuary Ritual in Boliviaand
Peru. Archaeometry, 46, 1, 5-18.

Knudson, K. J.,and Tung, T. A. In press, Using Archaeol ogical
Chemistry to Investigate the Geographic Origin of Trophy
Heads in the Central Andes. In Archaeological
Chemistry: Analytical Techniques and Archaeological
Interpretation.

Longinelli, A. 1984. Oxygen Isotopes in Mammal Bone
Phosphate: A New Tool for Paleohydrological and
Paleoclimatological Research? Geochimica et
Cosmochimica Acta, 48, 385-390.

Menzel, D. 1977. The Archaeology of Ancient Peru and the
Work of Max Uhle. Berkeley, R. H. Lowie Museum of
Anthropology Univeristy of California.

Moncayo, O. P, Vidal, J. C., and Veldsquez, C. V. 1992,
Geologia de los Cuadrangulos de Lima, Lurin,
Chancay, y Chosica. Lima, Peru, Instituto Geoldgico
Mineroy Metal Urgico.

Murra, J. V. 1975. Formaciones Economicas y Paliticas del
Mundo Andino. Instituto de Estudios Peruanos, Lima

Nelson, B. K., DeNiro, M. J., Schoeninger, M. J., and DePaol o,
D. J. 1986. Effects of Diagenesis on Strontium, Carbon,
Nitrogen and Oxygen Concentration and Isotopic
Composition of Bone. Geochimica et Cosmochimica Acta,
50, 1941-1949.

Nielsen-Marsh, C. M., and Hedges, R. E. M. 2000. Patterns
of Diagenesis in Bone |: The Effects of the Site
Environments. Journal of Archaeological Science, 27,
1139-1150.

PriceT. D, Grupe, G, and Schroter, P. 1998. Migration in the
Bell Beaker Period of Central Europe. Antiquity, 72, 405-
411

Price, T. D, Blitz, B., Burton, J., and Ezzo, J. A. 1992. Diagenesis
in Prehistoric Bone: Problems and Solutions. Journal of
Archaeological Science, 19, 513-529.

Schoeninger, M. J. 1995. Stable Isotope Studies in Human
Evolution. Evolutionary Anthropology 4, 3, 83-98.

Schoeninger, M. J., DeNiro, M. J., and Tauber, H. 1983. Stable
nitrogen isotope ratios of bone collagen reflect marine and
terrestrial components of prehistoric human diet. Science,
220, 1381-1383.

Schweissing, M. M., and Grupe, G. 2003. Stable Strontium
Isotopes in Human Teeth and Bone: A Key to Migration
Events of the Late Roman Period in Bavaria. Journal of
Archaeological Science, 30, 11, 1373-1383.

Sealy, J. C., vander Merwe, N. J., Sillen, A., Kruger, F. J., and
Krueger, H. W. 1991. 87Sr/86Sr as a Dietary Indicator in
Modern and Archaeological Bone. Journal of
Archaeological Science, 18, 399-416.

Sealy, J, Armstrong, R., and Schrire, C.1995. Beyond Lifetime
Averages: Tracing Life Historiesthrough IsotopicAnalysis
of Different Calcified Tissuesfrom Archaeological Human
Skeletons. Antiquity, 69, 290-300.

Sillen, A. 1986. Biogenic and Diagenic Sr/Cain Plio-Plei stocene
Fossils of the Omo Shungura Formation. Paleobiology,
12, 3,311-323.

Sillen, A., and Sealy, J. C. 1995. Diagenesis of Strontium in
Fossil Bone: A Reconsideration of Nelson et al. (1986).
Journal of Archaeological Science, 22, 313-320.

Tomczak, P. D. 2003. Prehistoric Diet and Socioeconomic
Relationshipswithin the Osmore Valley of Southern Peru.
Journal of Anthropological Archaeology, 22, 262-278.

Uhle, M. 1968[1912]. Die Muschelhiigel von Ancon, Peru.
International Congress of Americanists. Proceedings of
the XV 111 Session. London 1912. Kraus Reprint Nendeln/
Liechtestein.

Veizer, J. 1989. Strontium | sotopesin Seawater through Time.
Annual Review of Earth and Planetary Science, 1, 141-
167.

Walker, P. L., and DeNiro, M. J. 1986. Stable Nitrogen and
Carbon Isotope Ratios as Indices of Prehistoric Dietary
Dependence on Marine and Terrestrial Resources in
Southern California. American Journal of Physical
Anthropology, 71, 51-61.

White, C. D., Spence, M. W., Stuart-Williams, H. L. Q., and
Schwarcz, H. P. 1998. Oxygen Isotopes and the
Identification of Geographical Origins: The Valley of
Oaxaca versus the Valley of Mexico. Journal of
Archaeological Science, 25, 643-655.

Wright, L. E. Identifying immigrants to Tikal, Guatemala:
Defining locd variability in strontium isotope ratiosof human
tooth enamel. Journal of Archaeological Science, 32,
555-566.



page 12 SAS Bulletin 29(4)
Elemental Interaction: Stylistic, AN
Compositional, and Residue Analyses of ey 7 &
Copper Age Ceramics on the Great AN i
Hungarian Plain O/ N
Hanneke Hoekman-Stes, Timothy Parsons 5% o PRHER LY
. . . & i) 94 >
Florida State University PO LS AR
and Samuel Duwe T3 v, AT 2o/ w5
University of Arizona b PAITY W
¥ o We_2 @ 7

Since 1998 the K 6ros Regional Archaeol ogical Project has
beeninvegtigating thetransition from the Neolithic to the Copper
Age (ca 4500 B.C.) in the eastern Carpathian Basin (http://
www.anthro.fsu.edu/research/korog/). Thistransition coincides
with dramatic changes in house form, settlement layout,
settlement distribution, and mortuary customs. These changes
affected nearly every aspect of social organization. Several
years of excavation at two adjacent Early Copper Age
settlements (Vészto-Bikeri and Kordsladany-Bikeri) has
produced many independent study projectsrelated to ceramics.
The projects described here examined ceramics from other
sites in the study area as well (Figure 1) in order to gain a
regional perspective onthe socia changesthat occurred during
thistransitional period.

Sylistic Analysis

Stylistic analysis of ceramics from the Ko6ros basin study
region consisted of acomparative examination of thefrequency
of incised ceramic decoration between sites (Parkinson 1999).
The study examined both Late Neolithic (ca. 5000-4500 B.C.)
and Early Copper Age pottery (ca. 4500 B.C.; Figure 2).
Compared to L ate Neolithic pottery which clearly differentiated
into three styles associated with cultural groups (Tisza,
Csozhalom, and Herpdly), Early Copper Age ceramicsreveal ed
a pattern of stylistic homogeneity and uniformity across the
study region. Combined with settlement data, it appears that
boundary maintenance (inferred by pottery style) wasrelaxed
during the Early Copper Age, likely as the result of “tribal
cycling” or changes in social and economic structure and
relationshipsfrom centralized villagesto more dispersed hamlets
(Parkinson 2006).

Petrographic Analysis

The petrographic analysis (conducted at Millsaps College)
qualitatively and quantitatively examined ceramic and daub
samples from four sitesin the study region, and was aimed at
identifying compositional variation in the fabric of ceramics
from four sites in the study region (Parsons 2005). Any
identifiable variation would have implied the movement of
ceramics from one site to another, and could have elucidated
patterns of trade and exchange. However, al of the samples
fit withinacertain range of similar characteristics. Petrographic
point counting revealed no quantitative distinction between
samples collected from the sites. Although indistinguishable
based on point counting alone, ceramic and daub samples are
easily qualitatively differentiated, with daub containing more
“void” space (trapped air contained within the matrix of the

Explanation

7 ® = Early Copper Age Sites|
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Figure 1. Map of the study area, showing the location of the sites
studied.

daub) and fewer clay temper-like inclusions. No discernable
pattern emerged that explains the few samples that do not fit
the overall description perfectly.

Such being the case, Parsons (2005) concluded against an
extensive pottery trade network, and instead argued for the
local gathering of clay and production of ceramics. However,
it must be remembered that the uniform geology of theregion
and, therefore, the relative homogeneity of the raw materials
used in ceramic production in the region, may confound
petrographic results and obscure evidence for trade in pottery
during the Early Copper Age.

Chemical Analysis

Chemical anadlysisof ceramicswasdone usingtimeof flight-
laser-ablation-inductively coupled plasma-mass spectrometry
(TOF-LA-ICP-MS) to characterize raw clay sources and
pottery. The experiment tested for possible variation in the
chemical composition of the Kérdsregion’sclay. Thegoal was
toestablishlocal versusnon-local sherds, using theseresultsto
infer the degree of socia interaction and boundary permeability
in the Early Copper Age. The assumption was that, despite
uniform loess depositsin theregion that contribute to geologic
homogeneity, largeriver systemsof the Tisza, Koros, and Maros
that drain from the Carpathian Mountains may carry foreign
materialsfrom which the clay weathers, thusallowing for trace
chemical composition of archaeol ogical clay sources.

This compositional dataon ceramics and clay from Early
Copper Age sites in southeastern Hungary has shown that
athough the clay that defines the Great Hungarian Plain is
compositionally similar, itisvariable over adistance of at least
80 km (Duwe 2005). Analysisof pot sherdsfrom six siteswithin
80 km area reveals subtle differences in trace element
composition acrossthe K érésdrainage. In understanding what
this variation looks like, we were also able to set the future
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Figure 2. Two reconstructed ceramics excavated from V észt6-Bikeri,
both showing typical Early Copper Age shapes.

research agendas of compositional work and define the scale
of analysis and the scale of “source.” When the presence of
non-locally produced pottery isexamined, it appearsto behighly
exchanged but non-directional, suggesting ahigh degree of socid
interaction and low boundary maintenance that concurs with
Parkinson's (2006) results. These data suggest that cultural
boundariesin the Early Copper Age are permeable and fluid.

Residue Analysis

Residue analysis of ceramic samples gathered from sites
in the study area aims to answer the question, “is dairying
related to the social and cultural changes observed at the
Neolithic/Copper Agetransition?’ Bokonyi (1988) suggeststhat
the shift wasrelated to an increasein cattle husbandry, which
istheloca manifestation of the secondary productsrevolution.
Other recent residue analysi s studies show that dairying started
sometimein the Neolithic on the Great Hungarian Plain (Craig
et al 2005). This project aims to determine the extent of dairy
use during the Neolithic and Copper Ages, and to examine
how dairy use may have changed over time.

When testing for milk residues, there are two key fatty
acids (lipids) that should be present. They are hexadecanoic
acid (C16:0) and octadecanoic acid (C18:0). When both of
these acids arefound in avessel’ sresidues, it may haveheld a
milk product. Further residue testing steps are then needed to
confirmtheidentity of theresidues. Initial testing of 20 samples
(taken from pedestalled vessels from the Early Copper Age)
did not find both hexadecanoic and octadecanoic acids present,
implying that these vessel sdo not contain dairy residues. During
the K.R.A.P. 2006 summer season, 339 more samples were
collected for analysis. These samples camefrom 10 sitesdating
fromthe Early Neolithic to the Late Copper Age. They represent
the full range of vessel types used and a variety of in-site
contexts. It ishoped that further analysiswill provide uswith
more complete results.

Conclusions

Initial residueanalysisdid not identify any dairying residues
in pedestalled vessels dating to the Early Copper Age.
Hopefully, an expanded field of vesselswill reveal apattern of
usethat illuminatestheinitial extent of dairy use. Despite the
lack of variability shown by stylistic analysis (a pattern later
repeated in petrographic analysis), it initiated a line of study
that isbeginning to yield useful information for understanding
thetransition between the Neolithic and the Copper Agein the
Carpathian Basin, primarily in the use of chemical
characterization analyses of ceramics and clay. Ceramic
stylistic variability, as well as the results from the TOF-LA-
ICP-MS analysis, have substantiated the interpretation of
relaxed social boundaries and social and economic
transformation during the transition to the Early Copper Age.
Further petrographic research is planned that will involve more
samples gathered from a larger number of sites in hopes of
identifying (through compositional or manufacturing
differences) the variability indicated by the chemical analysis.
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Thermal analysisisbased on the measurements of changes
in a physical property of a substance as a function of
temperature. Temperature affects almost all physical and/or
chemical constants of a substance, which are determined by
heat transmission and thermokinetic processes. There are a
number of methods and techniques of thermal analysis (e.g.,
Charsley and Warrington 1992; Todor 1976; Wendlandt 1986;
Wunderlich 1990), some of which have been applied to the
compositional analysisof archaeol ogical materias, in particular,
differential thermal analysis (DTA) and thermogravimetric
analysis (TGA). DTA is used to measure changes in the heat
content of asubstance, whichisrelated to phase transformation
of asubstance (Mackenzie 1970), and TGA isused to measure
weight changes in a substance as a function of time and
temperature under controlled gas environments (Earnest 1988).
Both methods have been applied to ceramic materials, mortars,
concretes, and other archaeol ogical materials, mainly in Old
World contexts. Inthisarticle, wewill present an overview of
TGA and its application to archaeol ogical materialsfrom the
New World. In Part |, we will discuss the utility of TGA for
the compositional analysis of limeplaster. In Part [1, whichwe
plan to present in the next issue of the SAS Bulletin, we will
discuss how TGA can be used to infer the original firing
temperature of pottery.

Basics of TGA

Thespecimensfor TGA (and most thermal analyses) need
to befirst crushed into afine powder as opposed to grinding.
It has been reported that grinding causes the formation of
atered or even amorphous surface layers (Warne 1992:5).
The powder is then placed in a container or afurnace.

Various gas environments can be chosen according to the
goals of the analysis. For example, the dry air was used for
ceramicsto simulatethe original firing processesasclosely as
possible whereas helium was used for plaster to reduce the
buoyancy correctionin our analysis.

The heating rate can be set up on theinstrument. Although
10 °C per minute has been used as a generaly acceptable
rate, the heating rate has an effect on the reaction temperature
and needsto be selected according to the goal s of theanalysis.
In general, increased heating rates cause reactionsto occur at
somewhat higher temperature with a decrease in the reaction
temperature range (Warne 1992:6). Conversely, lower heating
rates provide maximum peak separation at the expense of
poorly defined peaks (Warne 1992:6).

For most TGA instruments, an electro-balance is used to
measure detailed weight changes with microgram sensitivity
during the analytical heating process, which can then be used
to determine both the final weight loss and the weight loss at
any point during the analysis (Figure 1). Most TGA provides
charts of both the thermogravimetric (TG) and differential
thermogravimetric curves (DTG, not to be confused with DTA)
(Figure2). The TG curve shows changesintheweight lossvs.
timeand the DTG curve showsthedifferential weight loss per
unit of time (per minuteinthefigure). The TG curveisusually
used to determine weight loss vs. time or temperature. It can
also beused to calculate the composition of asampleif different
episodes of weight loss can be clearly associated with different
sample components. The DTG curve facilitates observation
and quantification of these different episodes of weight |oss,
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Figure 1. A schematic view of theinstrument for TGA.
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Figure 2. An example of the chart showing TG and DTG curves. Note
that asmall amount of weight loss appears to occur on cooling. This
isindicative of the small level of error associated with the buoyancy
effect. If thiseffect significantly impactsthe data, background samples
that do not lose weight on heating can be run, so that the buoyancy
effect can be “subtracted out.”
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although there are often overlapsin the reaction temperatures
associated with different weight loss events.

In general, the weight loss associated with lime plaster,
mortar, and ceramic samples occurs as aresult of dehydration
up to 200 °C, dehydroxylation at ca. 200-600 °C, and carbonate
decomposition at ca. 600-900 °C. These temperature ranges
may vary depending on the nature of the specimens. In generdl,
mineralsor substances have specific temperature range(s) over
which they undergo thermal decomposition, which under ideal
conditions makes it possible to detect the composition of the
specimen.

TGA on Lime Plaster

First, we provide a brief overview of the lime production
process to better understand how TGA works for the
compositional analysisof limeplaster. Lime production begins
by heating CaCO,-containing rawv materials (e.g., limestone,
shell) to ca. 900 °C to drive off carbon dioxide. This produces
calcium oxide (CaO) or quicklime. The mixture of quicklime
and water forms a hydroxide paste known as slaked lime
(Ca(OH),). When slaked lime is exposed to air, it absorbs
atmospheric CO, to reform calcium carbonate (CaCO,), thus
forming amortar joint or ahardened plaster surface. The slaked
limeisgeneraly mixed with an aggregate, such as sand, clay,
or crushed limestone. Depending on what ismixed, lime plaster
or mortar can be classified into pure lime plaster, hydraulic
mortar, pozzolanic concrete, and so on.

European scholars have been concerned mainly with
distinguishing different kinds of mortars and used TGA to
quantify the content of CO, bound to carbonates as well as
water bound to hydraulic components(e.g., Bakolaset al. 1995,
1998; Moropoulou et al. 1995, 2003; Silvaet al. 2005). Only
pure lime plaster has been reported to date in the Prehispanic
Americas (e.g., Hansen 2000; Magaloni et a. 1992). Hence,
we can concentrate on the weight loss associated with CO,
loss from CaCO,. Thus, from the total CO, loss, we can
calculate the proportion of limewithin the plaster and examine
whether there are specific recipesin terms of the proportion of
lime and non-lime components.

In theory, the onset temperature of CO, loss for calciteis
~600 °C and the reaction completes at 900 °C (e.g., Lawrence
et al. 2006). However, thetemperature of weight lossisvariable
depending on the nature of CaCO,. Paama et al. (1998) note
that the weight losses at the reaction temperature near 750 °C
indicate the loss of CO,, not from pure CaCO,, but from re-
carbonated lime. Silva et al. (2005) suggest that poorly
crystallized carbonate decomposes at |ower temperature. Also,
mixed materialswithin the plaster cause somevariationsinthe
reaction temperature of calcite. Bakolas et a. (1995, 1998)
note that carbonates decompose below 600 °C when soluble
salts are present in the samples. Branda et al. (2001) note a
continuous weight loss starting from about 400 °C for their
pozzolanic concrete samples and suggest this is due to CO,
removal from the reaction between silicatesand CaCO,, which

producescalciumsilicatesand CO,. They arguethat theweight
loss in the range of 400-900 °C should be taken for the
calculation of the CaCO, content.

It is fairly simple to calculate the proportion of CaCO,
within the plaster from the measurement of CO,. Molecular
weight of CaCO, is 100.09 and that of CaO is 56.08. Thus,
the origina mass of pure CaCQ, loses 44.01 percent of its
weight after it is completely decomposed. If weight loss of a
specimen at a 600-900 °C range is either more or less than 44
percent, it means that the specimen contains materials other
than calcite.

Case Sudy: Lime Plasters from Teotihuacan, Mexico

The samplesfor this study come from the Moon Pyramid,
Teotihuacan, Mexico, which isthe second largest structurein
thecity. Therecent excavationsdirected by Saburo Sugiyama
and Rubén Cabrera have revealed its architectural sequence,
consisting of seven superimposed pyramids, denoted as
Monuments 1 through 7, from the oldest to the most recent
(Cabreraand Sugiyama1999; Sugiyama 2004). For this study,
lime plasters from Monuments 5 and 7 were chosen because
their conditionisrelatively good and amenableto analysis. In
total ten samples were analyzed: four from Monument 5 and
six from Monument 7 (Figure 3).

We conducted TGA using a Setaram TG92 thermal
analysis system at the LeRoy Eyring Center for Solid State
Science (CSSS) at Arizona State University (http://
www.asu.edu/clas/csss/cssy). First, the powdered samples
(ca. 50 mg) were held for one hour at ambient temperaturein
ahelium environment to establish the original sampleweight.
Next, the samples were heated at a rate of 4 °C per minute
until a maximum temperature of 1100 °C is reached. The
maximum temperature was maintained for ten minutes. The
sampleswere then cooled at 20 °C/minuteto 20 °C and held at
20 °C for one hour to establish the final weight loss.

e

Figure 3. A thin layer of lime plaster on top of the clay mortar
(Monument 5, Teotihuacan).
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We also conducted X-ray diffraction (XRD) analysison a
subset of the samples for the identification of mineralogical
composition. The samplesinclude two from Monument 5 and
two from Monument 7. The analysis was conducted at the
Department of Chemistry and Biochemistry, ASU, using a
Rigaku D/MAX-1IB X-ray diffractometer. Scans were done
for 2? = 5 to 90° and with steps of 0.02 °/s. Samples were
ground into powdersfor the analysis.

Results and Discussion

XRD analysisdetected only purecalcitefor all the samples
except for afloor sample of Monument 7, which contains other
mineralsincluding a bite and amphiboles. Our sampleshave a
high CaCO, content, and little other material isleft to bedetected
by XRD. Goren and Goldberg (1991) proposed processing the
samplesin dilute HCL and analyzing theresiduesthrough XRD
in order to gain more information on the composition of non-
carbonate contributions to the samples. However, since the
amount of our plaster sampleswaslimited, weleft thisanalysis
until more samples can be obtained. The non-carbonate
components of the samples were likely used as tempering
materialswithin thelimematrix.

Based on the results of TGA, the proportion of CaCO,
was cal culated for each sample (Figure4). Theseresultsclearly
show two distinct patterns of change in the composition of
lime plasters. First, for both Monuments5 and 7, plastersfrom
walls contain a higher proportion of CaCO, than those from
floors. The second pattern is a decrease of the proportion of
calcite over time. Plasters of Monument 5 have a higher
proportion of CaCQ, than those of Monument 7 when compared
floor to floor and wall towall.

100

OWall EFloor
90

80
70
60

50

40

% Calcium Carbonate

30

20

#1 #20 #124 #122 #7 #123 #128 #127 #125 #126
(Mon 5) (Mon 5) (Mon 5) (Mon 5) (Mon 7) (Mon 7) (Mon 7) (Mon 7) (Mon 7) (Mon 7)

Monument 5 Monument 7

Figure 4. The proportion of calcium carbonate within the lime plaster
samplesfrom Monuments 5 and 7 of the Moon Pyramid, Teotihuacan.

From the examination of the TG and DTG curves, we
noticed that all the samples have the same pattern except for
threefloor samplesfrom Monument 7 (Figure 5). Themajority
of the samples start releasing CO, at 600-650 °C with its peak
at around 750 °C and the reaction completes at 800 °C, as
seen in Figure 5a. The dlight weight l1oss observed on the TG
curve before ~600 °C may be associated with very low levels
of dehydration/dehydroxylation. Monument 7 floor samplesalso
sharethe general characteristics of this pattern. However, they
a so exhibit slow, but substantial and continuousweight losson
the TG curve that starts below 100 °C, as seen in Figure 5b.
XRD on one of these sampl es detected amphibol esthat contain
hydroxyls(OH groups). Itispossiblethat alow level of sample
dehydration along with dehydroxylation of these hydroxyls
occurred up to ~500-600 °C, although dehydroxylation of these
mineralsusually takes place at much higher temperatures. Also,
it ispossible that the samples contain soluble salts although no
salts were observed in the XRD patterns. Further research is
necessary to clarify thispoint.
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Figure 5. Comparison of TG and DTG curves for samples from
Monument 5 (a) and Monument 7 (b). Note that very little weight
change occurs on sample cooling. Thisisindicative of the low-level
of error associated with the buoyancy effect when helium is used as
the carrier gasfor TGA.
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Conclusion

This article has shown that TGA is a useful tool for
characterizing the composition of lime plaster. The application
of TGA on pure lime plaster is fairly simple and the
quantification of CaCO, helps define temporal and spatial
variability inthelime plaster production. One of thelimitations
of TGA of limeplaster isthat it isdifficult to distinguish lime
used as binder and crushed limestone used as aggregate (cf.
Bakolaset al. 1995). In the case of the Moon Pyramid samples,
few crushed limestone fragments are identified, but plasters
from other regions of Mesoamerica, especially the Mayaarea,
contain crushed limestone as an aggregate (Hansen 2000),
although TGA s still useful for quantifying non-carbonate
componentsof lime plaster. Through combining with other kinds
of analysissuch as XRD and thin section analysis, TGA studies
of limeplaster hold potential valuein studiesof craft production
and consistency of practices over the production processes.
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For archaeologists studying stone tools used by past
peoples, one main area of interest has been tool function.
Consequently, archaeol ogistsinterested in lithic use-wear have
increasingly focused on methods that emphasi ze objectively
acquired, reproducible data (for example see Barcelo et al.
2001; Beyries et al. 1988; Bietti 1996; Christensen 1992;
Gonzalzez-Urquillo and Ibanez-Estevez 2003; Grace 1989;
Kimball et al. 1995; Reeset al. 1991; Smit et al. 1999; Stemp
and Stemp 2001, 2003; Vilaand Gallart 1993). The ultimate
goal of these methods is a successful transition from
documenting use-wear on experimentally produced stonetools
in controlled laboratory conditionsto thereliable quantitative
acquisition of use-wear information from lithic artifacts
recovered from archaeological contexts.
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The objective of these experiments is to determine the
possibility of differentiating the uses of stone tools, based on
contact material type, by aconventional height parameter and
by ascale-based fractal characterization of measured profiles.
Theapproach isto manufacture simple stonetools, wear them
through contact with different materials, measure profilesfrom
theused tool s, and then compare thetwo kindsof profileanadysis
(height analysisand scal e-sensitive fractal analysisby length-
scale see Beyries et al. 1988) for their ability to differentiate
the worn tools based on the contact materials.

Equipment and Profile Analysis

To measure surface microtopography, alaser profilometer,
manufactured by Ulrich Breitmeier Messtechnik (UBM), was
used (see Reeset al. 1991; Smit et al. 1999 for a description of
the equipment and its functional parameters). Line scans
(profiles) of stonetool surfaceswere taken to measure surface
roughness over multiple length scales, which permitted the
mathematical characterization of surface microtopography. To
accomplishthis, the conventional height parameter, root-mean-
square (rms) roughness R_was chosen. It is defined as the
root mean square of the values of al heightsof agiven surface
profile (ASME 2002). Before calculating R, the profile is
filtered to remove the larger scale of the form of the object.
Thermsroughnessiscal cul ated about amean ling, (z=0), which
ispositioned in z to minimize the value of R,

N
2

()
R,= a7

(ASME 2002)
N n=1

Since measured heights vary in a chaotic way and are
distributed along aprofile, the value of R, should be expected
to be dependent on the length of assessed measurement, as a
larger assessment increases the chances of finding larger
heights. Additionally, since R isbased on a summation after
filtering to removeform, for any given form, R, isindependent
of the order in which the elevations on the profile are measured.
Therefore, many profilesthat are different can havesimilar R
values. Any profilewith about the same collection of heights,
regardless of the order will have about the same qual ue. The
lack of dependence of R_on the order of heights presents
problemsin differentiating surfacesusing R,

The application of length-scale analysis to the stone tool
surface profiles was undertaken to provide a characterization
parameter that depends on the order of the heights and on the
spacing of the features. Therelative length isthe ratio of the
calculated length (CL) of the profile divided by the nominal
length (NL).

CL(s
RL(s) = % (ASME 2002; Brown and Savary 1991)

Thisanalysisalgorithm calculatesthe change in apparent,
or calculated, length (CL) with respect to the scale of

observation, or calculation (s), by aseriesof virtua tilingswith
line segments. The length of the line segment is the scale of
calculation or observation (Figure 1).

The relative length can be shown to be related to the
inclinations on the profile. It is a weighted average of the
inverse of the cosinetheline segment tile makeswiththenominal
horizontal, or datum, as shown bel ow.

j Lo
cosg; P

RL(s) = (Brown et al. 1996)

The relative lengths (RL(s)) from the profiles are
subsequently compared statistically at each scale using the F-
test (Lipson and Seth 1973) to establish alevel of confidence
for thedifferentiation at each scale represented in the measured
profiles. The scaleswith ahighlevel of confidence, indicated
by the mean square ratio (MSR), are the scales at which the
tools are differentiable. The supposition that fractals (Lipson
and Seth 1973; Mandelbrot 1977) and, in particular, the scale-
sensitive fractal analysis length-scale relations are less
dependent on the assessed profile length was tested.

Therelative lengths cal culated from the profilesmeasured
on each of the used tool surfaces were then subjected to a
series of F-tests to determine whether tools worn in contact
with different raw materials could be differentiated
quantitatively. The F-test is used to determine whether two
populations are differentiable based on the samples, their means
and their standard deviations (Lipson and Seth 1973). It
compares the variation within each sample to the variations
between the samples making it possibleto determinethelevel
of confidence of finding the same difference from similar
samplesfrom the same popul ations.

Experimental Procedure

Two series of experiments documenting surface roughness
were undertaken using the UBM profilometer to measure stone
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Figure 1. Length-scale analysis shown on a simulated profile. The
profiles have with 3 (top), 5 (middle) and 16 (bottom) steps of 40, 25
and 10um, providing calculated lengths of 120, 125 and 160um and
relativelengthsof 1.091, 1.138 and 1.455 respectively.
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flakes made from fine-grained East Anglian/Brandon flint. In
thefirst series, four flint flakes were each used for 20 minutes
on different contact materials (Tool #1.1: sawing gueen conch
shell, Tool #1.2: sawing sugar maple, Tool #1.3: sawing soaked
deer antler, and Tool #1.4: scraping dry cow hide). Following
use, the flakeswere washed in hot water to remove any contact
debris adhering to their surfaces, placed in awarm 15% HCI
solution for 15 minutes, and then rinsed again in warm water.
Onall four flakes, surfaceline scansweretaken parallel to the
used edge of each tool. The parallel line scans were acquired
fromtwo different regions (A and B) on each used tool surface.

In the second series, the line scans on four flakes were
performed parallel to the used edge of each tool in only one
region. Theseflint flakes were also each used for 20 minutes,
but on two different contact materials(Tool #2.1 and Tool #2.2:
sawing conch shell, Tool #2.3 and Tool #2.4: sawing dry deer
antler). Within the measurement distance of 2 mm, parallel
profiles were measured in the selected regions of each stone
tool surface to examine the variation of the rms surface
roughness (R) over increasing evaluation lengths with
incrementally greater distance from the used edge.

Experimental Results and Discussion

The rms surface roughness (Rq) values were calculated
for al the measurements in terms of the means and standard
deviationsfor each wear group, designated by contact material.
In Table 1a, the mean rms roughness varies between 21.5 and
5.6 um, and the stone tool surface used to work shell is more
than twice asrough as any of the others based on the measured
rms profiles. Note that some of the standard deviations are
relatively large varying between about 35% and 77% of the
means.

Theresultsin Table 1b are distinctly different from Table
13, eveninthe case of Tools#1.1 versus#2.1 and #2.2, when
thetools are used on the same material (shell). Thermsvalue
for the profiles measured from the tool was used on shell inthe
first series is about five times greater than for those in the
second. Based on the rms values, tools used on dry antler in
the second series are most similar to the tool used on soaked

Table 1la. Means & standard deviations of rms (Rq) for the 1st series.

Contact material Number of | Mean rms Standard deviation
profiles (Ry) mm of rms (Ry)) mm

1.1 shell 23 0.0216 0.0133

1.2 wood 24 0.0095 0.0073

1.3 soaked antler 24 0.0056 0.0037

1.4 dry hide 24 0.0068 0.0024

Table 1b. Means & standard deviations of rms (Rq) for the 2nd series.

Contact material | Number of | Mean rms Standard deviation
profiles (R —mm of rms (Ry) mm

2.1 shell 12 0.0043 0.0004

2.2 shell 12 0.0045 0.0014

2.3 dry antler 12 0.0040 0.0009

2.4 dry antler 12 0.0040 0.0012

antler from the first series. The standard deviations in the
second series are smaller than thosein thefirst, rising only to
31% of the mean.

Theresults of the F-test applied to thermsvaluesare shown
inTables2aand 2b for thefirst and second series, respectively.
Each tool in each seriesisconsidered separately and compared
with the othersin the series. Theminimum M SR (mean square
ratio) valuesfor 99% confidence are also shown inthelegends
with thetables. Theresultsindicate that the rmsis capable of
differentiating four of the six tool pairsinthefirst series(Table
2a). The exceptions include the tools used on soaked antler
from those used on shell and wood, which were not
differentiable.

In the second series (Table 2b), none of the tools were
differentiable. Therefore, it would be desirable to find a
parameter that could differentiate the tools that were used on
thedifferent materials, and yet not differentiate, or at | east not
differentiate in the same way, the tools that were used on the
same material. The failure to differentiate Tools #2.1 from
#2.2 and Tools#2.3 from#2.4in Table 2bisnot bad; however,
thefailureto differentiate either of thetoolsused on shell from
either of thetoolsused on antler iscertainly of concern. Overal,
the rms parameter performed satisfactorily on three out of six
combinationsin the second series.

Anexampleof therelativelengths cal culated asafunction
of scale is shown in Figure 2. The profiles were measured
from the tools used on wood and antler. The plot shows that
wood tendsto have greater relative lengths, especially at scales
below about 0.1mm. Notethat at the large scales therelative
lengths tend towards one. At these scales, thetiling is coarse
enough to beinsensitiveto the texture detailsand therefore the

Table 2a. First series MSRs from F-test for differentiation. The
minimum required for 99% confidence is 5.087. Values below this
minimum are shaded.

Material Shell | Wood | Soaked
Antler
no. 1.1 1.2 1.3
Wood 1.2 5368 | ---mmm | e-
Soaked 13 2898 | 1.784 | ------
Antler
Hide 1.4 16.795 | 34.272 | 30.817

Table 2b. Second series MSRs from F-test for differentiation. The
minimum required for 99% confidence is 5.664. Values below this
minimum are shaded.

Material Shell | Shell Dry
Antler
no. 2.1 2.2 2.3
Shell 2.2 0.121 | —=memm | —ommee

Dry Antler 2.3 0.901 | 1.161 | ---—---

Dry Antler 2.4 1.000 | 1.082
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Figure 2. Length-scale plots showing therelative lengths asafunction
of scale for series one - wood (black) versus antlers (grey).

surfacesare comparatively smooth. At finer scales, therelative
lengths increase as do the differences in the relative lengths
between the profiles.

A plot typical of the application of the F-test totherelative
lengths at each scale in the first group is shown in Figure 3,
providing the M SR for wood, measured in region A, resulting
from acomparison with wood measured in location B, aswell
asthe other surfaces compared with wood measured in region
A. The horizontal line indicates the minimum M SR for 99%
confidence. Figure 3istypical of the F-test results of thistype
for seriesone. For al four of the tools used on the different
materials in series one, when the two locations used on the
same material are compared the M SRs never rise to the level
of 99% confidence at any scale. Whereas the other
comparisons with other tools all have MSRs that clearly rise
above the 99% confidence level at some scales about 0.1mm.
Theheavy clustersof pointsthat rise abovethe 99% confidence
level at scales of about 1mm and above are in the regions
where the relative lengths are nearly one and the surfaces are
nearly smooth, so these are thought to be unimportant and have
beenignored inthisstudy.

A similar plot of the MSR as a function of scale for the
second seriesisshownin Figure4. Two kinds of comparisons
arerepresented. The solid triangles show comparisons of the
tools used on the same materials, whereas the open triangles
are for comparisons between two sets of two tools used on
different materials. There aretwo horizontal lines because the
comparison between the two sets of tools has more
measurements, resulting in alower M SR for 99% confidence
than when each tool is considered separately (solid triangles).
Again, the large MSRs at scales around 1mm are thought to
be unimportant. At the finer scales, the difference between
thetwo sets of tools, one used on shell (coquille) and the other
on antler (cerf), represented by the open triangles, generally
shows better differentiability than the comparisons of thetools
used on the same materials. This differentiability is at scales

Bois F-test Results

A MBois a vs Bois b 1-15 99%
ABois a vs Cerf 1-21 99%

120.000 -

OBois avs Peau, 1-21 99%
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72.000

48.000

Mean Square Ratio
>
>

>
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Figure 3. Results of the F-test for wood (bois).

below about 0.07 mm. Whilethe ranking changes at a scale of
0.005 mm, the difference is most distinct at a scale of 0.001
mm, coinciding with the y-axis, where the MSR for
differentiating thetwo groupsis 96. Thisability of therelative
lengthsto consistently differentiate thetoolsused on different
materials, while not differentiating the tools used on similar
materials, indicates that it has good potential as a parameter
for assisting in the determination of tool use.

Conclusion

These experiments demonstrated that the F-test could be
used to determine whether samples from two populations of
used stonetoolswere differentiable. The F-test applied to the
rms values indicated that rms has an advantageous result in
differentiating toolsthat were used on different materials, while
not differentiating tools that were used on the same materials
four out of nine times and two out of two times, respectively.

However, the F-tests applied to the relative lengths as a
function of scale show that relative lengths are capable of
differentiating worn tools according to the material they were
used on in every case at some scales. The stone tool surfaces
used on different contact materials demonstrated the greatest
differentiation at smaller length scales, with the greatest
confidence dataconsistently occurring below 0.1 mm. Aslength
scaleincreased, the ability to differentiate between thesetools
decreased.
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Archaeological Chemistry
Nora Reber, Associate Editor

Hello, archaeological chemists (and friends)! Below isa
quick run-through of news and events from around the world.
If anyone has any suggestions, additions, or comments, please
e-mail them to me at rebere@uncw.edu.

Upcoming

The 2007 24" Annual Visiting Scholar Conference at the
Center for Archaeological Investigations at Southern Illinois
University Carbondalewill be March 23-24, and will be onthe
topic “The Archaeology of Anthropogenic Environments.”
Titles and abstracts (200-250 words) should be submitted by
November 27, 2006 to Rebecca M. Dean, Center for
Archaeological Investigations, Mail Code 4527, Southernlllinois
University, Carbondale, Carbondale, 111inois62901.

There has apparently been a change of date for The 2™
International Archaeometallurgy in Europe conference, which
is now scheduled for 17-21 June, 2007, still in Grado and
Aquileia, Italy. Titles and abstracts of papers are due by No-
vember 30, 2006. Topics covered will include mines, ancient
ores and refractories, ancient slag, archaeometry,
archaeomaterials, and conservation science. More informa-
tion is available at the conference website: http://
www.aimnet.it/archacometal lurgy2.htm.

The 6" World Archaeological Conference will take place
20-27 May 2007, in Jamaica. Session proposalswill be accepted
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through December 31, 2006, and the deadline for individual
paper submissionsis February 28, 2007. For moreinformation,
visit the website at http://ehlt.flinders.edu.au/wac/site/
confer_wac-6.php.

The ASMOSIA VII proceedings will be published as a
supplement volume of the Bulletin de Correspondance
Hellenique, vol. 51. The publication dateisnot yet available.

Recent Conferences

The British Organic Geochemistry meeting was June 28-
29, at Open University in Milton Keynes, Britain. | have not
been ableto obtain aprogram or abstract list from thisevent—
if anyone has a copy please send it to me!

Many of you probably attended the 36™ Annual
International Symposium on Archaeometry, May 2-6in Quebec
City, Quebec, and there are many too many talks of interest to
cover in this article. The session on dating of organic and
inorganic materialsincluded papers on luminescence, 24C dating
of plastersand bones, tree-ring chronology, lead dating, amino
acidsin calcite, and synchronizing the Egyptian absolute and
historic chronol ogies. The session on biomaterials, including
DNA, diet, organic residueanalys's, and agricultura archaeology
was likewise of interest to many archaeological chemists, as
were the sessions on technology and provenance of stone,
pigments, and plaster, and the technology and provenance of
ceramics and glass, with a focus on isotope studies in glass.
The session on technology and provenance of metals covered
an extensive range of metals studies from around the world.

TheArchaeol ogical Sciences of the Americas Symposium,
2006 took place on September 13-16. Since the conference
focused primarily on archaeol ogical chemistry, geochemistry,
and geophysical techniques, therewere many papers of interest
to chemical archaeologists. Below are afew, but afull listing
can be obtained at http://asas06.1tc.arizona.edu/. L. Barba, the
keynote speaker, also presented on “ Chemical residuesinfloors
and domestic activitiesin Teotihuacan.” Traceelement analysis
was covered by “Alimentary patterns in Teotihuacan people
seen from trace elements,” by R. Valadez Azua. Therewerea
large number of papersonisotopic anaysis, including “Beyond
the climate versus culture polemic: re-evaluating Holocene
human-river environment interactions using new “C database
and meta-analysis methodologies,” by M. Macklin, “8SR/%Sr
sourcing of three tree species used in Anasazi Great House
construction at Chaco Canyon, New Mexico: comparison and
review,” by A. Reynolds, N. English, and J.L. Betancourt,
“Analysis of absorbed organic residues in prehistoric milling
tools: case study from Central California,” by T. Buonasera,
“Sex, status, and stableisotopesin SouthAmerica,” by R. Tykat,
“An examination of prehistoric residence change in Middle
Horizon, Peru, using multipleisotopic analysis,” by N. Slovak,
and “ Stable carbon and oxygen i sotopesin pedogenic carbonate
as paleocenvironmental indicators on the southern Colorado
plateau for the Paleoindian and Archaic periods,” by A. Kowler.
“Toward the compound-specific dating of archaeological Maya

Blue,” by K. Duffy, G. Hodgins, and G Chian wason the cutting-
edge topic of compound-specific analysis. Other papers of
interest include “Hohokam surfaces of habitation: chemical
residues, social space analysis, and statistics,” by S. Lopez
Varela and C. Dore, “Chemical and paleoethnobotanical
signaturesfor everyday life at ancient Chunchucmil, Yucatan,
Mexico (400-600A.D.)" by S. Hutson and R. Terry, “ Ceramic
provenance and community organization in the Uplands north
of Phoenix,” by A. Lack and D. Abbott, and “Using simple
methodsfor field testing hydrophilic soluble saltsin excavated
ceramics and surrounding soil,” by M. Emery, J. Johnson, J.
Ravensloot, and L. Borstoff.

The 2" International Symposium on Biomolecular
Archaeology took placein Stockholm on September 6-8 of this
year.. Food Production and Consumption, asession chaired by
Julia Lee-Thorp, included papers on nitrogen isotopic
fractionation by Noreen Tuross, milk detection through calcium
isotopes, by Nan-chin Chu, Gideon Henderson and Robert
Hedges, identification of perfumesin pottery by Val Steeleand
Ben Stern, identifying the transition to agriculturein southern
Scandinavia by means of organic residue analysis, by Oliver
E. Craig, Marcus Forster, Ben Stern, Soren H. Andersen, Eva
Koch, Anders Fischer, Andrew Stott, and Carl P. Heron, and
organic contribution into anthropogenic sedimentsin a Syrian
tomb by Matthew A. James, Anna Mukherjee, Francesca
Robertson, Peter Pfalzner, and Richard P. Evershed.

Thesession on Degradation/diagenesis, chaired by Matthew
Coallins, also had several talksof interest, asdid the session on
New Techniques, chaired by Anders Gotherstrom. This
fascinating session included talks on “New developmentsin
proteomicsfor theanalysisof archaeol ogical organic residues,”
by Caroline Solazzo and Christian Rolando, “New investigations
into the Pistacia resin about the Ulu Burun shipwreck,” by B.
Stern, C. Heron, T. Tellefsen, and M. Serpico, “A comparétive
study of GC/C/IRMS and irm-LC/MS: implications for
palaeodietary studiesin archaeology,” by Noah V. Honch, James
S.0. McCullagh, and Robert Hedges, “ Stable hydrogen isotopes
and trophic levels in archaeological material,” by Linda M.
Reynard and Robert Hedges, and “Compound-specific
determination of D values of animalsfor the reconstruction of
ancient diet,” by David Chivall, Nicola Brandon, Sebastian
Payne, and Richard P. Evershed. This session ended with a
Six-person closing discussion.

Books

Therelease of the 2™ edition of Archaeological Chemistry,
by Zvi Goffer and James D. Winefordner, originaly set for
July 28, 2006, has apparently been delayed until December 22,
2006. It includes a chapter on computer techniques in
archaeol ogical chemistry, and updates on techniques.

Physical Techniques in the Sudy of Art, Archaeology
and Cultural Heritage, Volume 1, edited by David Bradley,
was released on August 22, 2006. This volume is part of the
series Physical Techniques in the Study of Art, Archaeology
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and Cultural Heritage published by Elsevier Science. It
includes chapterson X-ray scattering applied to bone minerals
and parchment, aswell as kohl, and x-ray and neutron digital
tomography.

An application of archaeological chemical techniques to
the Mayan collapse is described in Diet, Health, And Status
Among the Pasion Maya: A Reappraisal of the Collapse
by Lori E. Wright, released on June 30, 2006. | haven’t read it
yet, but it looks like an interesting approach to the Classic
collapse.

Histories of Maize: Multidisciplinary Approaches to
the Prehistory, Linguistics, Biogeography, Domestication,
and Evolution of Maize, edited by John Staller, Robert Tykaot,
and Bruce Benz wasreleased on May 2, 2006. Thisisareally
excellent reference on maize and maize science around the
world, and has chapters applying archaeol ogical chemistry to
thistopic, particularly inthe section on* Stableisotopeanaysis
and human diet.” | have read this one, and can recommend it
without reservation for maize-hounds.

For archaeological chemists interested in identifying
microorganisms, a new resource was published last winter:
Identification of Microorganisms by Mass Spectrometry,
by CharlesL. Wilkins, Jackson O. Lay, James D. Winefordner.
This book covers a variety of analytical techniques in the
identification of unknown microorganisms.

Archaeological Ceramics
Charles C. Kolb, Associate Editor

The columnin thisissueincludesfivetopics. 1) Reviews
of Books on Archaeological Ceramics; 2) New British
Archaeol ogical Reports, International Series-2006; 3) British
Archaeologica Reports, British Series-2000to0 2006; 4) FAMS:
Foundation for the Advancement of Mesoamerican Studies,
Inc.: Recent Reports on Ceramics; and 5) Exhibitions.

Reviews of Books on Archaeological Ceramics

JudithA. Habicht-Mauche, SuzanneL. Eckert, and Deborah
L. Huntley (editors), The Social Life of Pots: Glaze Wares
and Cultural Dynamics in the Southwest, AD 1250-1680,
Tucson: University of ArizonaPress, 2006. xi + 324 pp., 28line
illustrations, 14 halftones, 25 tables, ISBN 978-0-8165-2457-0
(hardcover), $50.00. The papersin this volume, dedicated to
Anna. O. Shepard, focus on glaze ceramicsfrom theAmerican
Southwest, especially the Pueblo IV period (1275-1400 CE).
Theserevised presentations derive from a Society for American
Archaeology symposium, “ The Socia Lifeof Pots: Glaze Wares
and Cultural Transformationin the Late Prehistoric Southwest,”
held in Denver in 2002 that brought together researchers who
included graduate students, recent PhDs, and experienced
ceramic specialists trained in a variety of analytical
methodologies. Organizers Habicht-Mauche (University of

Cdliforniaat Santa Cruz), Eckert (TexasA & M University),
and Huntley (Southwest Archaeol ogical Consultants, SantaFe)
enlisted Linda Cordell (University of Colorado Museum) and
Miriam Stark (University of Hawai'i) as the symposium’'s
discussantsand their splendid written contributionsareincluded
in this edited volume. The main thrust of the collected
presentationsisto better understand Southwestern history and
the migrations of peoplesin the American Southwest through
the technological analysisof aparticular class of ceramics—
glazed pots—which, in turn, sheds light on the social lives of
Puebloan peoples of the thirteenth through seventeenth
centuries. Theresearch reported coversthe entire chronol ogical
range of glaze ware production from the 13" century up to the
Early Colonia period. Thestudiesemploy avariety of analytica
techniques, including typological and styligtic, thin-section optical
petrography, INAA, electron microprobe, and ICP-MS. Four
of the chapters have atotal of 13 endnotes (pp. 273-275) and
thereisa511-item Bibliography, alist of contributorsand their
affiliationsand e-mail addresses, several paragraphs about the
editors, and a six-page double-column Index containing
predominantly proper-nouns. Zuni (rather than Zufii) is used
throughout. The Social Life of Pots, although focusing on
specific wares produced and distributed in a restricted
geographic region and in adelimited time period, offersagreat
deal to researcherswho deal with ceramicsoutside of the social
landscape of the American Southwest from the 13" to 15"
centuries. The editors and contributors demonstrate how
research on ceramic technological and stylistic issuescan lead
to sociocultural inferencesbased on solid evidence. The papers
examineinter- and intra-community dynamics, inter-regional
exchange, migration, and changes in ideologies, provide a
further baseline for continued and expanded research on glaze
painted ceramicsand other wares. Thisisasplendid book with
especially cogent assessments by Stark and Cordell and strong
editorship by Habicht-Mauche, Eckert, and Huntley. Anna
Shepard would be pleased.

Eduardo Williams (editor), Etnoarqueol ogia: El contexto
dindmico de la cultura material a través del tiempo, El
Colegio de Michoacan, Zamora. Michoacén, México, 2005;
309 pp., tables, illustrations, references cited; ISBN 970-679-
165-5, $25.00 US. (Ordering information may be obtained at
www.colmich.edu). Thisisavery significant monograph and
will be an important contribution to the disciplines of
archaeol ogy, ethnohistory, ethnography, and history. Oriented
to West and Central Mexico, the results presented and data
assembled will have asignificant impact on our understanding
of past human culturein all of Mesoamerica and, indeed, the
understanding of prehistoric and historic human culture
throughout theworld. Eduardo Williamsiswell knownand highly
regarded among his archaeological and anthropological
colleagues in Mexico, the United States, and Europe. He is
perceived as a thoughtful and meticulous scholar who has
contributed (and continuesto provide) salient research which
contributes greatly to our understanding of the archaeol ogy,
ethnography, and especially the ethnoarchaeology of West
Mexico and Mesoamerica in general. In this current research
effort, Williams demonstrates his ability to collect a corpus of
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contributionson avery significant topicin current archaeol ogical
research. These papers are at the cutting-edge of current
ethnoarchaeol ogy and add immeasurably to our understanding
of ancient processes and technologies whether these be the
fabrication of pottery vessels, the production of salt, lake and
lakeshore subsistence resources, fiber processing, or the
manufacture of copper and bronze tinklers (cascabeles). The
volume hasan Introduction and eight chapters, each of having
its own bibliography and these are illustrated profusely. Six
chaptersare strictly ethnoarchaeol ogical in their presentation,
and two have experimental archaeology as abasic organizing
principle but also elucidate ethnoarchaeol ogical topics. Each
chapter has separate sets of references cited. Overall, there
are100figures, 24 tables, and 417 references. Papersby Philip
Arnold, Sandra Lopez de Varela, Dorothy Hosler, and Dean
Arnold focus on ceramics, while the chapter by Mary Hrones
Parsons considers ceramic spindle whorls. Several of theses
presentations were originally recently presented orally in
Ceramic Ecology symposia at the American Anthropological
Association annual meetings. These are splendid papers that
are significant well beyond Mesoaméricaand northern South
America. Researchers interested in ethnoarchaeological
problems, ceramic ecology, and other paradigms will find the
presentations informative and essential reading. A few minor
typos have crept into the references but are easily identified.

Beth Cohen, The Colors of Clay: Special Techniques in
Athenian Vases (Los Angeles: J. Paul Getty Museum, 2006,
384 pages, 240 color and 57 b/w illustrations, 1 map, ISBN 0-
89236-571-4, hardcover, $85.00. Art historians regard Greek
vases are one of the world’ sfinest ceramic traditions, and the
Athenian vessels are especially valued asworks of art and for
the technical abilities of their creators. Even before a vase
became a painted masterpiece, its graceful lines and elegant
proportions made it a “masterpiece of form.” This well-
illustrated and highly descriptive catalogue documentsamajor
exhibition at the Getty Villa(June 8 through September 4, 2006),
that isthefirst ever to focus on 103 ancient Athenian terracotta
vases made by techniques other than the well-known black-
and red-figure styles between 550 and 340 BCE. Theexhibition
and catal og include ceramics executed in bilingual, coral-red
gloss, outline, Kerch-style, white ground, and Six’ stechnique,
as well as examples with added clay and gilding, and plastic
vases and additions. Most of these techniques were first
developed around 525 BCE, an extraordinarily fertile period of
experimentation in theAthenian pottery industry. Theexhibition
and catalogue present new insights gained by conservators
and scientists into the methods and material s used by ancient
vase makers. A few introductory remarks about the production
process will provide a context. A three-stage firing process
was essential to achieving thedistinctivelook of Athenian vases.
Prior to firing, vase-painters painted the red-orange clay with
aliquid clay dlip, or clay-water mix. During the three-stage
firing, theclay dip turned into shiny black gloss, coral-red gloss,
or matte white, depending on the type of clay dlip used. Vase-
pai nters sometimes applied further decoration, including bright,
colorful pigmentsand gilding, after firing. Thevolumeiswritten
primarily by Beth Cohen, a highly-regarded art historian who

has published on classical Greek and Roman and Italian
Renaissance art. Separate essays have been written by Marion
True, Jeffrey Maish, Marie Svoboda, Susan Lansing-Maish,
and Kenneth Lapatin (all of the J. Paul Getty Museum); Joan
Mertens (Metropolitan Museum of Art, New York); and Dyfri
Williams (British Museum, London).

David French (editor), Canhasan Stes 2: Canhasan I:
The Pottery Monograph 32, Ankara:  The British Institute at
Ankara (distributed in the U.S. by The David Brown Book
Co.), 2005, xvi + 293 pp. 204 figures, 10 plates, bibliography;
ISBN 11-898249-16-4 hardcover, $90.00. Reviewed in Bryn
Mawr Classical Review 2006.07.31 by Charles C. Kolb. The
review may be accessed at http://ccat.sas.upenn.edu/bmcr/
2006/2006-07-31.html.

New British Archaeological Reports, International Series
(2006)

MarinaCastoldi, con un contributo di SilviaBruni eVittoria
Guglielmi, La ceramica geometrica bicroma dell’ Incoronata
di Metaponto (scavi 1974-1995). BAR S1474, 2006, ISBN
184171 7347. £36.00. A copy of thevolumeisnot yet available
for assessment.

Xiangming Dai, Pottery Production, Settlement Patterns,
and Development of Social Complexity in the Yuanqu Basin,
North-Central China, BAR S1502, 2006, viii + 129 pages; 79
figures, maps, plans, drawings and photographs; 18 tables; 8
Appendices including Gazetteer and data. ISBN 1 84171 939
0, £30.00. The author investigates the development of social
complexity and the changes of modes of pottery production
from the Neolithic to early Bronze Age in the Yuanqu Basin,
north-central China. Theresearch focuses on the devel opment
of specialized pottery production in different societies. Through
settlement pattern studies, the author examines the social
changesduring eight cultural periodsfrom the Neolithicto the
early Bronze Age (ca. 6200-1300 B.C.). The settlement
analyses address 46 sites, including seven excavated sitesin
the Yuanqu Basin. This study argues that the initial and low-
level specialization might occur inthe ssimpleand non-stratified
society, and the dramatic change in the mode of pottery
production or the degree of specialization is not necessarily
related to the emergence and development of chiefdom-level
societies, but rather associated with the formation of state-
level societies, as demonstrated by the Yuanqu case.

Kostalena Michelaki, Household Ceramic Economies:
Production and Consumption of Household Ceramics
among the Maros Villagers of Bronze Age Hungary, BAR
S1503, 2006, xvi + 224 pages, 24 tables; 109 figures, maps,
plans, drawingsand photographs, 4 appendices. ISBN 184171
9331. £40.00. The author examines the interrelationships
between technol ogy and society, using asits cultural-historical
focus the Early and Middle Bronze Age periods among the
Marosgroup villages of south-eastern Hungary. She notes that
claiming that technology has a social foundation is not a new
paradigm and that documenting it has proven difficult. Her
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research, using archaeological ceramics, provides this
documentation. The author’s emphasis is on technological
activitiesand the human actorswho performed them. Practice
theory, with itsfocus on conscious social actors, providesthe
major theoretical direction. Methodologically, she examinesa
wide range of ceramic technological activities, embracing the
concept of the ‘operational sequence’ (chaine opératoire),
following ceramics from the procurement and preparation of
raw materials, through their forming, finishing and firing, to
their use. From the potter’ s perspective, attemptsto understand
the choices made at each step of the production sequence and
consider the ways in which they could have organized their
labor. Michelaki employs methodologies borrowed from
archaeology, geology and materials science in this research.

Alex Gibson (editor), Prehistoric Pottery: Some Recent
Research. BAR S1509, 2006. vi + 116 pages; illustrated
throughout. 1ISBN 1841719439. £30.00. In October 2004, more
than 70 delegates met in the Department of Archaeological
Sciences at the University of Bradford for the second
International Conference on Prehistoric Ceramics. The
conference was the second major biannual conference to be
organized by the Prehistoric Ceramics Research Group. The
call for papers for this meeting was deliberately broad in its
scope — recent research — and such is the amount of work
currently taking place on prehistoric ceramics across Europe
(and further afield). The papers were selected to stimulate
further research and cross conventional theoretical and
methodol ogical boundaries. Theten papersare: “The Origin of
Graphic Modes of Pottery Decoration” (Yuri B. Tsetlin);
“Pottery Deposition at Hambledon Hill” (Frances Healy);
“Exchange and Art: Ceramics and Society in the Early
Chalcolithic of Central Anatolia’ (Jonathan Last and Catriona
Gibson); “Organic Pigments in Pottery Decoration of Early
Agrarian CulturesintheVistulaDrainage: 4th-3rd Millennium
BC” (Aleksander Kooko, Jerzy Langer, Sawomir Pietrzak,
and Marzena Szmyt); “Bell Beaker Gendered Cupsin Central
Europe” (Jan Turek); “Report on the University of Bradford
Pilot Project into the Absorbed Residue Analysis of Bronze
Age Pigmy Cups from Scotland, England and Wales (Alex
Gibson and Ben Stern); “Holes: A Review of the Interpretation
of Vesselswith one or more ExtraHolesfrom the L ate Bronze
Ageand Iron Agein South Scandinavia’ (Ole Stilborg); “The
San Giovenale Pottery: Production and Raw Materia” (Anders
Lindahl, Embaie Ferrow, Daniel Fuglesang and Pia Skdld); and
“Feasting in Later Iron Age and Early Roman Britain: A
Ceramic Approach” (Sarah Ralph).

David V. Hill, The Materials and Technology of Glazed
Ceramics from the Deh Luran Plain, Southwestern Iran: A
Sudy in Innovation. BAR S1511, 2006, ISBN: 1841717460.
£41.00. A copy of thevolumeisnot yet availablefor assessment.

David R. M. Gaimster, Studies in Contemporary and
Historical Archaeology 1: The Historical Archaeology of
Pottery. Supply and Demand in the Lower Rhineland, AD
1400-1800: An archaeological study of ceramic
production, distribution and use in the city of Duisburg

and its hinterland, BAR S1518 2006, ISBN 1841719528.
£37.00. 270 pages; 131 figures, maps, plans, drawings, graphs
and tables. Eight dataset Appendices. This study of post-
medieval ceramic production and consumption in the Lower
Rhineland is prefaced by a survey of previous work and
approachesinthefield. With theinitiation of large-scal e urban
excavations in the Lower Rhineland during the 1980s,
particularly in the town of Duisburg, an extensive sequence of
pottery has been recovered dating from ca.1400 to 1800,
enabling archaeologists, for the first time, to re-examine
traditional chronologies, attributions, and socio-economic
interpretations. Thissurvey comprises 95 individua assemblages
of pottery from sites excavated in Duisburg and from towns
and rural sites in the region. Sudies in Contemporary and
Historical Archaeology is a new series of edited and single-
authored volumesintended to make available current work on
the archaeol ogy of the recent and contemporary past. The series
brings together contributions from academic historical
archaeologists, professional archaeologists and practitioners
from cognate di sci plineswho are engaged with archaeol ogical
material and practices.

British Archaeological Reports, British Series (2000-2006)

C. Jane Evans, Laurence Jones and Peter Ellis,
Birmingham University Field Archaeology Unit Monograph
Series 2: Severn Valley Ware Production at Newland
Hopfields Excavation of a Romano-British kiln site at North
End Farm, Great Malvern, Worcestershire in 1992 and
1994, BAR 313, ISBN 1841712043. £27.00. 88 pages, 47
figures, 8 plates. This report presents the results of two
campaigns of Romano-British archaeol ogical investigation at
Newland Hopfields, and makes a significant contribution to
studiesat alocal, regional, and national level. Itisnot only the
first Severn Valley ware production siteto be explored in such
detail, but it is also one of the few Romano-British pottery
production sites generally for which thislevel of information
has been gathered.

Chris Butler and Malcolm Lyne, The Roman Pottery
Production Ste at Wickham Barn, Chiltington, East Sussex,
BAR 323, 2001, ISBN 1841712426. £24.00. viii + 98 pages, 40
figures, 22 photographs. The excavations undertaken at
Chiltington in East Sussex reveal ed two Roman pottery kilns,
aswell asremainsfrom prehistory and from medieval period.
Thekilnsarewel | documented, and all thefindswere examined
and catalogued. Three phases were identified. The pottery
produced on the site indicates a strong New Forest influence.

Rick Peterson, Neolithic Pottery from Wales Traditions
of construction and use, BAR 344, 2003, |SBN 1841714801.
£36.00. viii + 211 pages,; 144 figures, maps, plans, drawings,
photographs, tables, graphs. Thiswork employswhat isknown
about the Neolithic (4000-2400 BC) pottery of Walesto create
ahistory of the meaning and use of that material. In athought-
provoking and original first section, the author deal swith some
aspectsof the history of archaeology, philosophy and science,
and attemptsto draw these ideas together into a methodol ogy
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suited to explaining the pottery of Neolithic Wales. The second
section employsthismethodol ogy totell the story of the pottery,
studying examplesfrom Llugwy in Anglesey to Tinkinswood
onthe Glamorgan coast. Thework concludeswith two detailed
Appendices presenting radiocarbon dates.

S. Paul Jung Jr., edited by David A. Higgins, The
Archaeology of the Clay Tobacco Pipe XVII. Pollocks of
Manchester: Three Generations of Clay Tobacco
Pipemakers, BAR 352, 2003, ISBN 184171528X. £47.00. viii
+ 390 pages; 191 figures, drawings, illustrations and
photographs. Thisvolumeinthe BAR series The Archaeology
of the Clay Tobacco Pipe, isthefirst to be devoted entirely to
the history and products of asinglefirm. When Edward Pollock
opened his pipe works in Manchester in 1879, he laid the
foundations of afamily businessthat wasto flourish for three
generations. The company passed from father to son for 111
yearsuntil 1990 when Edward’ sgrandson, Gordon, finally sold
the business. During thistime, agreat deal of archive paperwork
and old stock accumulated and it isthismaterial that hasallowed
the author to provide one of the most detailed records of a
pipemaking family and their factory ever published. The book
includes dozens of illustrations and photographs showing the
family, manufacturing process, pipes, advertising material and
letterheads from the archives, and will provide a mine of
information of relevance to a variety of different audiences.
For archaeol ogists, museum curators and collectors there are
illustrations and dating evidence for the various marks and
patternsof pipethat were used by three of the main Manchester
firms. For industrial historians, practical pottersor thosewith a
technical interest there are detailed accounts of the
manufacturing and firing processes. For social and economic
historians there isinformation on production figures, pay and
labour conditions, trade unions and manufacturing costs. For
genealogists and local historians there are details of how the
family wasintimately connected with the business, the names
of employees who worked at the factory, and a mass of dated
correspondence with other companiesand individualsfrom all
over the country — transcribed with examples of printed
|etterheads. Above all, this work addresses the nature and
evolution of traditional pipe making during the course of the
twentieth century, aperiod that hashitherto received very little
attention. Thisbook makesasignificant and lasting contribution
to our understanding of the clay tobacco pipe industry and
providesadetail ed case study from which broader comparisons,
both geographical and temporal, can be made.

S. D. White, edited by Peter Davey and David A. Higgins,
The Archaeology of the Clay Tobacco Pipe XVIII. The
Dynamics of Regionalisation and Trade: Yorkshire Clay
Tobacco Pipes ¢1600-1800, BAR 374, 2004, I1SBN
1841716294. £54.00. xiii + 567 pages, 283 figures, maps, plans,
plates and drawings; 54 tables. As early as the eighteenth
century, clay tobacco pipesattracted the attention of antiquaries.
In more recent years clay tobacco pipes have proved to be
one of the most useful artefact typesthat an archaeol ogist can
recover from a Post-Medieval site. They spanned class and
gender being smoked by men and women from all walks for

life, and, as such, are seen by many scholarsasthe *ideal type
fossil’ for the period 1600 to 1900. 1979 saw the establishment
of the research series, The Archaeology of the Clay Tobacco
Pipe, which was seen as a quick means of publishing new
archaeol ogical research. Since 1979 seventeen volumesinthis
series have been published by British Archaeol ogical Reports
of Oxford. In this latest volume Susan White has chosen the
historic English county of Yorkshireto explore questions such
as: whether itispossibleto defineastyle of pipethat istypical
of a given study area? Is it possible to define products of
individual centreswithin agiven study area? Can trade dynamics
of production centres within a given study area be assessed?
Can theinfluence of external production centres be assessed?
And if patterns can be identified, to what extent can they be
explained from the historic record? Yorkshire was seen as an
original and highly interesting area for research (particularly
with regard to regionalisation and trade) asit islarge enough
for economic variablesto comeinto play, yet small enough for
evidence to be fully recorded at a reasonably detailed level.
Thework comprisesten chapters and adiscussion of findings
and proposalsfor futureresearch. Thethree Appendicesfeature
alist of Yorkshire pipe makers, transcriptions of selected wills,
inventories and other documents relating to Y orkshire pipe
makers, and summaries of collections.

Peter Warry, Tegulae: Manufacture, typology and use
in Roman Britain, BAR 417, 2006, | SBN 1841719560. £34.00.
167 pages, 126 figures, maps, plans and drawings; 114 plates.
Appendices with 5 datasets. Ceramic building material,
particularly roofing material, isone of the most common finds
on Romano-British sites, yet despiteitsabundance, it has been
relatively little studied. Whole books have been devoted to
relatively minor pottery types, but it is extremely rare for a
book to devote as much as a single chapter to ceramic roofing
material. Thisbook isdevoted to the study of ceramic roofing
materia, primarily tegulae. The author considershow they were
made and develops and dates a typology. He examines the
role of stamps and signatures and how these can inform the
study of when and by whom the tegulae were made. Warry
also analyses how thetileswerefitted onto pitched roofs, how
these roof s were constructed and proposes four stagesin their
evolution. He suggeststhat tegulae might al so have been used
on somevaulted roofs. Finally thelogistics, costsand economics
of tile manufacture and distribution are addressed. The book
follows a logical sequence considering how tegulae were
manufactured, their typology and their dating in order to prepare
the ground for the subsequent chapters on stamps and roof
construction. Thefinal chapter bringsall the evidencetogether
to examine the economic and social data that can be derived
from a study of tegulae, grouped together as a single site. In
contrast, where auseful assemblage of tiles has comefrom an
individual sitewithin atown, thishasbeenidentified separately
from other assemblageswithin the sametown. If these separate
assemblages within the same towns are aggregated together
then the number of individual sitesfallsfrom 104 to 85.

FAMSI: Foundation for the Advancement of
Mesoamerican Studies, Inc.): Recent Reports on Ceramics
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Recent reports available online include: Elin C. Danien
(University of Pennsylvania Museum) “Paintings of Maya
Pottery: The Art and Career of M. Louise Baker.” http://
www.famsi.org/reports/03029/index.html. ChristinaM. Elson
(American Museum of Natural History), with contributions by
Deborah Nichols(Dartmouth College), and Leslie G Cecil and
Michael D. Glascock (Missouri Research Reactor) “Aztec
Elites and the Post Classic Economy: Instrumental Neutron
Activation Analysis (INAA) of Museum Collections from
Chiconautla, Mexico.” http://www.famsi.org/reports/03019/
index.html. Bradley E. Ensor (Eastern Michigan University)
“Late Classic—Epi-Classic Ceramic Chronology at IslasdeL os
Cerros, Tabasco, México.” http://www.famsi.org/reports/
05024/index.html. Arturo René Mufioz (University of Arizona)
“LaSecuenciaCeramicade PiedrasNegras, Guatemala: Tipos
y Variedades.” Spanish Version. http://www.famsi.org/reports/
02055es/index.html. Eduardo J. Pérez de Heredia
(cozuvice@yahoo.com) “Puente Chen K’ u: La Ceramica del
Cenote Sagrado de Chichén 1tza, Estudio de los Fragmentos
Ceramicosdelas ExploracionesdelosAfios Sesentas.” Spanish
Version. http://www.famsi .org/reports/97061es/section08.htm.
Monica Alejandra Pérez Galindo “Coleccion Dieseldorff:
Corpus de cerdmica del Clasico Terminal proveniente de
Moldes.” http://www.famsi.org/reports/03074es/index.html.

Exhibitions

Gifts of the Monkey Gods: Maya Crafts from Guate-
mala is an exhibition at the Museum of Anthropology, Wake
Forest University, Winston-Salem, North Carolina27109 from
September 12 to December 15, 2006. Familiar to most people
because of tel evision specialsand magazine articles about their
Classic civilization and its mysterious tenth century collapse,
the Maya people have not disappeared. Millions continue to
livein twenty-first century Mexico and Central America. The
Mayacore area has always been Guatemala, where the people
managed to preserve their culture in the face of the Spanish
conquest, creation of an independent country, recent civil war,
and the modern world. This new exhibit presents intriguing
wooden masks, spectacular hand-woven clothing, delightful
wooden sculptures, and other crafts made in Guatemala dur-
ing the last century. Contemporary ceramics are included in
the exhibit. Inspiration from the Monkey Gods, supernatural
patrons of artisans during the Classic period, permeates the
Maya works on display. On the first day of the exhibit, Sep-
tember 12, an opening lecture entitled “New Discoveriesin
the Maya World” was presented at the Museum by George
Stuart of the Center for Maya Research. He discussed an-
cient Mayacosmology and religion and their rel ationshipswith
modern Maya beliefs.

Parades: Freer Ceramics Installed by Gwyn Hanssen
Pigott. The Freer Gallery in Washington, DC isthe venue for
an exhibition of Australian ceramic artist Gwyn Hanssen
Pigott’s seven “parades’ of Chinese, Korean, Japanese, and
Near Eastern vessels. The exhibition, which runs from
November 4, 2006 to November 2007, focuses on color, form,
and pattern rather than chronology and provenience.

Book Reviews
Stacey N. Lengyel, Associate Editor

Archaeology of the Middle Green River Region,
Kentucky. William H. Marquardt and Patty Jo Watson
(editors), University Pressof Florida, Gainesville, 2005. xxii +
657 pp., 242 figures, 172 tables, index, pocket material. Price:
$65.00 (cloth). ISBN 1-881448-14-2.

Reviewed by Scott W. Hammer stedt, Department of
Anthropology, The Pennsylvania State University, 409
Carpenter Building, University Park, PA 16802 USA

Thisvolumeisacomprehensive presentation of nearly thirty
yearsof research by the Shell Mound Archaic Project (SMAP)
in the Big Bend region of western Kentucky, with a special
focus on the Carlston Annis mound (15BT5). Begun by the
editors in the early 1970s, the SMAP has involved multiple
generationsof archaeol ogistsat many universities. While some
aspects of this research have been published in piecemeal
fashion over the years, the compilation of all datainonevolume
is welcome. The re-evaluation of Works Progress
Administration (WPA) collections, combined with new
fieldwork, is of great value. The result is a clear example of
the importance of multidisciplinary research to archaeology
and amaodel of excellence that should be emulated by future
scholars.

The book isdivided into three sections. Part 1 providesa
history of the Big Bend (Watson and Marquardt) aswell asa
timeline for SMAP fieldwork (Marquardt and Watson). Also
presented are reconstructions of thelocal environment (Stein)
and across-cultural study of shell middens (May). This section
servesto introduce the reader to both thelocal people and the
areainwhichthey live. The SMAP researcherswere embraced
whole-heartedly by the local community, many of whom were
witnessesto earlier archaeol ogical investigations by the WPA
and, in one case, Clarence B. Moore. Of particular interest is
the chapter by Stein that discusses the unique geology and
hydrology of the Green River and its effect on site locations.

Part 2 presentsthe data generated during the project. This
includes a discussion of the SMAP excavation strategy
(Marquardt and Watson), site formation processes (Stein,
Gorski, May), plant remains (Crawford, Wagner), shellfish
(Baerreis, Patch, Claasen), faunal remains (Crothers, Glore,
White), lithics (Marquardt), chert resources (Gatus), and
demography and osteology (Mensforth, Ward, Belovich). While
space does not permit meto discuss each in detail, the chapters
in this section complement each other nicely and provide
detailed information that will be of great valueto researchers.
The section closes with a detailed summary and comparison
of both WPA-era and recent analyses of Middle Green River
sites (Watson). Watson's chapter draws on the preceding
analyses as well as scattered information from WPA reports
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at eight Green River sites. The value of the chapter liesin the
presentation of numerous summary tablesof burial and skeletal
datathat will make future studiesin the region much easier.

Part 3 provides asummary of research on the Green River
and suggestsavenuesfor futurework (Marquardt and Watson).
It addresses the research questions that the SMAP was
designed to answer and the relative successes and failures of
the project to do so. People are brought into the equation, and
the Green River Archaic is placed in the broader context of
hunter-gatherer compl exity and organization.

Thebook isclearly organized and easy to navigate despite
itsgargantuan size. Thisallowsreadersinterested in obtaining
information about specific aspects of the project to navigate
thevolumeesasily. Editors introductionsfor each chapter provide
asummary of what isto comeand place the chapter into context
with respect to the project as awhole. Tables and figures are
clear, informative, and easy to understand. The only issuethat
| have is that some of the chapters, originally written in the
1980s, have not been updated. However, thiswas a conscious
decision by the editors and does not detract from the
interpretations made by the individual authors (who in some
cases are deceased). Some may question the decision to place
al thedatain text form rather than in theincreasingly popular
book and CD package. Certainly, this approach would have
resulted in a slimmer volume. The authors anticipate this
criticism (p. xx) and justify their decision by expressing concerns
over the permanence of digital data storage, respect for the
work of thevariousauthors, and theimportance that the Green
River Archaic has had to the devel opment of North American
archaeol ogy.

Archaeology of the Middle Green River Region,
Kentucky is a classic example of how a multidisciplinary
archaeological project should be carried out. Members of the
SMAP have worked hard to build a strong and lasting
relationship with the current occupants of the Big Bend. Asa
result, current and future archaeol ogists working in this area
(including myself) havealocal community that isboth interested
in and passionate about archaeological work, and we are
indebted to Marquardt, Watson, and their colleagues for their
efforts. Thisresearch showsthat WPA-eracollections, despite
their limitations, still have great utility to modern archaeol ogists
using new techniques. The combination of history,
geoarchaeol ogy, osteol ogy, and detailed artifact analysis makes
this a volume that will remain important for many years to
come.

People of the Shoals: Stallings Culture of the Savannah
River Valley. Kenneth Sassaman, University Pressof Florida:
Gainesville, 2006. xxi + 194 pp., 53figures, index. Price: $39.95.
ISBN: 0-8130-2945-7.

Reviewed by Victor D. Thompson, Department of
Anthropology, Building 13 Room 131 University of West
Florida, Pensacola, Florida 32514, USA

The shelves of local big chain bookstores abound with
popular accounts of the Maya, the Aztec, the Egyptians, and
other, similarly, well-known peoples of the past. Lacking
amongst these books are the accounts of theliterally thousands
of lesswell-known archaeol ogical cultures. In particular, popular
accounts of hunter-gatherer groups were seemingly non-
existent until Jon Gibson's book The Ancient Mounds of
Poverty Point: Place of Rings (University Press of Florida,
Gainesville) was published in 2000. Perhapsthereason for this
is that these groups are viewed as being less complex, and
thereforelessinteresting to the public. Sassaman’ sbook, People
of the Shoals, shows this simply to be a fallacy. Sassaman’s
book providesadetailed account of the hunter-gatherer groups
that inhabited the Savannah River Valley of Georgiasome 4000
years ago. While lacking divine kings and stone pyramids,
Sassaman showsthat these are not needed to possessacomplex
and rich history, where people actively created their own
destinies.

What struck me most about Sassaman’ sbook wasthe tone
of thework. Itisreminiscent of the once standard ethnography
that dominated anthropology for much of the 20t century. In
fact, one might even call it an archaeological ethnography.
Sassaman’ s reconstruction centers on “ Stallings Culture,” or
the " People of the Shoals.” The seven wonderfully illustrated
chapters that comprise the book provide details on Stallings
origins(ch. 1 and 2), their interaction with other ethnic groups
(ch. 3), their technology and kinship (ch. 4), subsistence systems
(ch.5), political economy (ch. 6), and ultimately their fate (ch.
7). In these pages, we are given an intimate description of the
life of the hunter-gatherer people who were the first to adopt
pottery intheir region. Simultaneously, Sassaman placestheses
groupsinalarger context by describing their roleintheculturally
diverse landscape that was the Southeastern United States
during the Late Archaic Period.

Oneof thegreat difficultiesinwriting for the general public
isproviding aprimer for the archaeol ogical conceptsand history
that most professionalstakefor granted. To thisend, Sassaman
does awonderful job. Indeed, this may be one of the greatest
contributions of the entire book. Throughout, Sassaman deftly
weavesinto hisaccount complex anthropol ogical conceptssuch
as sedentism, post-marital residence patterns, critiques of social
evolution, optimal foraging, history, agency, and structure to
name but afew. Building on these ideas, he shows how these
concepts are linked to archaeol ogical inquiry. Specifically, he
provides an excellent description of thelink between hisideas
and the scientific techniques that he uses to explore them. As
he doeswith the theoretical points of hisdiscussion, Sassaman
provides a simplified, yet sophisticated, explanation of the
scientific methods he used to collect the datathat isultimately
behind thisreconstruction.

Sassaman’s book is based on more than 20 years of
research intheregion. It isno doubt that many archaeol ogists,
especially those working in the area, will question some of
Sassaman’ sinterpretations. After all, thisisthe case with most
archaeological research. While one of the most prolific
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researchers in Southeastern archaeology with numerous
research reports, articles, books, and book chaptersto hiscredit,
some of the data used to reconstruct the history of the Savannah
River Valley is so new that it is yet to be published in more
traditional academic formats. This makes evaluating some of
the arguments in this book difficult; however, this does not
really detract from the book overall asitisnot intendedto bea
comprehensive analysiswith all the minute details of research
written for academe. In the introduction, Sassaman reflects
that he possibly should have waited until after the academic
accounts were published to write the popular account. This
begsthe questionif itismoreimportant to publish first for the
academic community. Obviously, there is a need for both
academic and popular writing; however, few of us take the
time to do the latter. Additionally, few academic institutions
reward such work in termsof tenure and promotion. Sassaman
isto beapplauded for writing the popular account; the academic
reports and paperswill be published soon enough.

My one complaint about the book is that there are no
citations within the text and there is only alist of references
for further reading. This is a requirement of the Press, as |
have noticed other books within the same series do likewise.
While | understand the rationale that citations are not critical
for apopular book, | think itisamistaketo assumethat educated
readers do not want them or that somehow they detract from
theflow of thebook. At thevery least, afull bibliography should
beincluded at the end of the book.

Ingeneral, Sassaman’ sbook offers some provocative new
ideas on Holocene hunter-gatherers. Indeed, it will serveasan
inspiration for young (and old) archaeologists to further
investigatethelivesand devel opmental historiesof these people.
Thisstandsin marked contrast to arecent edited volumewhere
one of the authors lamented that the Archaic period datasets
of hisregion are, “an essentially boring situation in which, as
far as | can tell, only those devoted to the investigation of
minutiae could be interested” (O. H. Prufer in Archaic
Transitions in Ohio and Kentucky Prehistory, edited by O.
H. Prufer et a., Kent State University Press, Kent, Ohio; p.
195). Too often, budding archaeologists are pulled in by the
rich and obvious datasets that come with societies who
frequently built monumental architecture and had
institutionalized leaders. Sassaman showsusthat, with abit of
creativity and a commitment to develop innovative scientific
methods, these more elusive histories can be reveal ed.

This book belongs on the shelf and on the class syllabus
right beside the popular works of Brian Fagan. Itisasynthesis
meant to impart an understanding of people and culture long
since lost to the world and only known through the scattered
remains left thousands of years ago. Sassaman has taken up
the challenge to present adynamic history of these people and
succeeded. If we are to keep archaeology relevant in the 21
century, we need more books like People of the Shoals not
only to illustrate the diversity of the past, but to explain the
ever changing way archaeol ogists go about investigating that
past and its meaning for us today.

Practical and Theor etical Geoar chaeology. Paul Goldberg
and Richard |. Macphail, Blackwell Publishing: Malden, MA,
USA, 2006. xii + 455 pp., 262 illustrations, appendices, index.
Price: $64.95 (paper). ISBN: 0-632-06044-1.

Reviewed by Andrea K. L. Freeman, Department of
Archaeology & Earth Science Program, University of
Calgary, 2500 University Drive NW, Calgary, AB T2L 0B1
Canada

Over the past decade, I’ ve had the opportunity to discuss
with colleagues the challenges of teaching geoarchaeology in
the classroom. Several authors have attempted tofill the needs
of the college classroom by offering books on the subject.

Some of these, like Waters’ Principles of
Geoarchaeology, are restricted in subject coverage, focusing
only on certain aspects of the field (such as geomorphol ogy
and stratigraphy). Others, such as Rapp and Hill’s
Geoarchaeology: The Earth Science Approach to
Archaeological Interpretation, cover the field more broadly,
but at an introductory level. Goldberg’ s previousoffering (with
Holliday and Ferring), Earth Sciences and Archaeology, an
edited volume, offers sophisticated essays on awide range of
topics in the field; however, these essays are bound largely
(with some notable exceptions) by the research interests of
each essay’ s author and generally extend quite far beyond the
cognitive capabilities of inexperienced undergraduates.

In this latest effort, Goldberg and Macphail attempt to
bridge the gap between elementary methods and some of the
more sophisticated or “theoretical” concepts in the field of
geoarchaeology. They proposethat thisbook serveasa*basic
text” for advanced undergraduates and postgraduate students
interested in the field of geoarchaeology. Because the
undergraduate experience will vary among universities,
instructors seeking texts should be aware of the background
of their students; however, | would agreethat the overall goals
of the book are right on target. In thisreview, | will focus on
the potential application of thistext in the college classroom.

Practical and Theoretical Geoarchaeology is divided
into three parts. The first section, titled “Regional Scale
Geoarchaeology” deals predominantly with the basic concepts
necessary for any geoarchaeologist dealing with
geomorphol ogy, sedimentol ogy, soils, and stratigraphy. Many
of the concepts are explained in greater detail in Waters
Principles of Geoarchaeology or in introductory testsin each
of the cited fields of study.

What makes the contribution of Goldberg and Macphail
unique istheway inwhich the authors connect these concepts
with the goals of geoarchaeol ogy. For example, in the chapter
on soils (ch. 3), the authors discuss a variety of soil forming
factors, such as solifluction and acidity. They then relate the
impact of these processes on soils and on archaeological
resources. | use this same technique in my undergraduate
Fundamentals of Geoarchaeology course.
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In Part |, as elsewhere throughout the book, the authors
include somediscussion of fundamental “low-level” theoretical
concepts, such as* archaeological sediments’ (partsof chapters
2 and 3) and theimportance of stream order (and the extensive
work documenting this by Rolfe Mandel in Kansas) in
considering the potential preservation of archaeological sites
on terraces (p. 109), though they do not employ Schumm’s
(1973) concept of “complex response” in this discussion. In
this introductory section on basic concepts, there are places
wherethelevel of explanationfor certain termsisinconsistent.
For example, intheir discussion of grain sphericity (p. 18), they
discussthe concept of imbrication, but do not define or describe
thisterm. Similarly, in their discussion of soil topography and
relief (box 3.1), they use the term *catena’ with no further
explanation. Thus, acollege coursethat utilizesthistext must
necessarily be gauged toward students with some background
in the earth sciences or must include additional texts or
instructional time el aborating on these concepts.

Part Il is titled “Nontraditional Geoarchaeological
Approaches’ and covers landscape impacts, occupation
deposits, experimental techniques, human materials, and
forensic applications. Part |1 delvesinto how geoarchaeology
can contribute to “middle-range” theoretical concepts in
archaeol ogy, such as ethnoarchaeol ogy, settlement studies, and
others.

Theauthors' strengthsin micromorphological techniques
are evident in this section of the book; however, the section
goes well beyond the application of micromorphological
techniques. Here, one of the greatest assets of the book, its
encyclopedic coverage of researchinthefield, isevident. Both
authors are knowledgeable about current research in
geoarchaeol ogy and have capitalized on their rel ationshipswith
colleaguesto provide detailed information about the methods
and approaches being employed in thefield worldwide.

Some of the examplesused, particularly those dealing with
soil micromorphology arediscussed in great detail with further
explanation described in parenthetical * boxes.” In many of these
cases, the discussionsinclude suggestionsfor future research.
Other topicsarelessthoroughly described (e.g., description of
Gé et al.”s model of occupation surfaces on p. 214; compare
detailed discussion of archaeol ogical sitesonterraceswithlisting
of examplesof sitesin lacustrine settingsin chapter 5), making
the text more like an annotated bibliography rather than an
instructional tool.

Instructors and advisors should carefully guide students
interested in employing the techniques described, asit would
be easy to use the breadth of citations as justification for the
blind application of atechnique. Nevertheless, the relevance
of the cited works provides both instructor and student with a
head start in the research process.

Thefinal section, Part 111, deals with field and |aboratory
methods and data reporting. Goldberg and Macphail again
provide a unique and welcome contribution to the field by

including adiscussion of field techniques, an elaborate discussion
of thevalue and pitfallsof laboratory methods, and suggestions
for reporting data. Thisisfollowed at the back of the book by
aseriesof appendicesdetailing field safety, sampling techniques,
and processing suggestions. In addition, the numerous tables
throughout the book provideinformation on relationshipsamong
geomorphic features and archaeological sites (Tables 5.4 and
8.1), recording strategies, and other compilations of information.

Most of thefiguresin thebook are black and white, though
al of excellent quality, and the authors have included thirteen
color images, principally photomicrographs, but al so several of
stratigraphy or features at archaeological sites.

The language used in the book is occasionally marked by
terminology used outside of North America, whichisawelcome
change, except in rare cases where the terms are undefined or
when awkward phrases are produced. I’'m not at all sure what
“paleocanthropological fidelity” (p. 72) is, but | assumeit has
nothing to dowith selling lifeinsuranceto paleoanthropol ogists
or their specimens.

Theterm“theoretical” ishighlighted inthetitle of thisbook.
| suspect that archaeologists, in particular those who employ
“highlevel” theory, will seetheuseof thisterminthetitleasa
glaring error. Theory in geoarchaeology can be entrenched in
the earth sciences, in archaeol ogy, or in some combination of
thetwo. Frequently, archaeol ogists misinterpret the* low-level”
theoretical concepts that frame our understanding of
geoscientific processes as atheoretical. They are not, though
many earth scientists would probably not employ the term
“theory” in describing these conceptseither. Thefact that these
scientific concepts areintroduced in thisbook isan important
contributionto theliterature.

The authors also explore some theoretical concepts in
archaeol ogy, such as human impacts on the landscape and what
Schiffer (1987) would call “ cultural transformation processes.”
I would like to see better integration of archaeological and
geoscientific theory, such as how landscape archaeology and
theoretical conceptsin geomorphology could be used together,
but perhapsthat is achallenge for future editions.

Used in conjunction with other learning techniques, the book
would make an excellent text for an advanced undergraduate
course and should be considered required reading for anyone
exploring geoarchaeology at the graduate level.
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Books Available for Review

Contact the book review editor, Stacey Lengydl, if you are
interested in reviewing any of the following books:

Arkush, E. N., and Allen, M. W. (Eds). 2006. The
Archaeology of Warfare: Prehistories of Raiding and
Conquest. Gainesville, FL, University Press of Florida.

Bell, E. E., Canuto, M. A., and Sharer, R. J. (Eds). 2004.
Under standing Early Classic Copan. Philadelphia, University
of Pennsylvania Museum Press.

Brodie, N., Kersel, M. M., Luke, C., and Tubb, K. W.
(Eds). 2006. Cultural Heritage, and the Antiquities Trade.
Gainesville, University Pressof Florida.

Byers, A. M. 2006. Cahokia: A World Renewal Cult
Heterarchy. Gainesville, University Pressof Florida.

Chamberlain, A. 2006. Demography in Archaeology.
Manuals in Archaeology. New York, Cambridge University
Press.

Fagan, B. 2006. From Stonehenge to Samarkand: An
Anthology of Archaeological Travel Writing. New York,
Oxford University Press.

Geer, C. R, Orr, D. G, and Reeves, M. B. (Eds). 2006.
Huts and History: The Historical Archaeology of Military
Encampment during the American Civil War. Gainesville,
University Press of Florida.

Milanich, J. T. 2006. Laboring in the Fields of the Lord:
Spanish Missions and Southeastern Indians. Gainesville,
University Press of Florida.

Milner, G. R. 2006. The Cahokia Chiefdom: The
Archaeology of a Mississippian Society. Gainesville,
University Press of Florida.

Powell, J. F. 2006. The First American: Race, Evolution,
and the Origin of Native Americans. New York, Cambridge
University Press.

Ramos, J. (Ed). 2003. Revista Atlantica-Mediterranea
de Prehistoria y Arqueologia Social, Vol. 6. Cédiz, Espafia,
Universidad de Cédiz.

Skowronek, R. K., and Ewen, C. R. (Eds) (2006). X Marks
the Spot: The Archaeology of Piracy. Gainesville, University
Press of Florida.

Smith, F. H. 2006. Caribbean Rum: A Social and
Economic History. Gainesville, University Press of Florida.

VanDerwarker, A. M. 2006. Farming, Hunting and
Fishing inthe OlmecWorld. Austin, University of TexasPress.

Upcoming Conferences
Rachel S. Popelka-Filcoff, Associate Editor

2006
4-6 December. 2™ International Conference on Remote Sensing
inArchaeology, Rome, Italy. Contact: nfo@lapetlab.it General
information: www.space2pl ace.org/index.html.

7-9 December. 3rd Symposium on Preserving Archaeological
Remains /in situ /(PARIS3) Amsterdam, The Netherlands.
Topics on: Degradation Processes, Site Preservation and the
Burial Environment, Preservation in Context - the Regional,
National and International Setting, Two Decades of PARIS.
Genera Information: www.falw.vu.nl/paris, Contact email:
paris2006@faw.vu.nl.

11-15 December. American Geophysical Union Fall Meeting,
San Francisco, California, U.S.A. Contact: AGU Meetings
Department, 2000 Florida AvenueNW, Washington, DC 20009
USA; Phone: +1-202-777-7335; Fax: +1-202-328-0566; E-mail:
meetinginfo@agu.org; General information: www.agu.org/
meetings.

2007
4-7 January. The International Conference on Environmental,
Cultural, Economic and Social Sustainability, Chennal, India.
Full detailsof the conference, including an onlinecall for papers
form, are to be found at the conference website:
www.Sustai nabilityConference.com.

4-7 January. American Institute of Archaeology National
Meeting, San Diego, CA USA General information:
www.archaeol ogical .org/webinfo.php?page=10300

10-14 January. Society for Historical Archaeology 40" Annual
Conference on Historic and Underwater Archaeology.
Williamsburg, VA USA. Late abstract submission deadline: July
17. William M. Kelso, PhD, Jamestown Rediscovery 1365
Colonial Parkway Jamestown, VA 2081 757-229-4997 757-
564-3844 FAX, kelso@apva.org General information:
www.sha.org/conference.htm.

9-10 March. Diseasein Globa Environmental History. Toronto,
Ontario, Canada. Submission deadline: November 15, 2006.
Contact: Carolyn Podruchny, History Department, York
University, 2140 Vari Hall, 4700 Keele Street, Toronto, ON
M3J 1P3 carolynp@yorku.ca.

23-25 March. 24th annual Visiting Scholar Conference: The
Archaeol ogy of Anthropogenic Environments. Carbondale, IL,
U.S.A. Theconferencewill consider archaeol ogical evidence
for human manipulation of the environment, both as a context
for modern environments, and as a source of data about past
societies. Abstract deadline: November 27, 2006. General
information: www.si u.edu/~cai/vsconference2007.html.

25-29 March. 2339 National Meeting, American Chemical
Society, Chicago, IL, USA. Generd information: www.acs.org.
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