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SECTION 1: WORKSHOP
PALEOPATHOLOGY CASE REVIEWS
Organized by Donald J. Ortner, Department of Anthropology, National Museum of
Natural History, Smithsonian Institution, and Bruce Ragsdale, Arizona State University
The focus of the 13th Paleopathology Association Workshop organized by Donald J.
Ortner and Bruce D. Ragsdale was on human skeletal disease with an emphasis on
destructive lesions. These lesions are troublesome in archeological remains in part
because postmortem burial conditions can cause defects in bone that can be confked
with antemortem pathological processes. However, they are also troublesome because
differential diagnosis can be challenging since many different diseases can produce
similar lesions. One of the objectives of the workshop was to provide the participants
with exposure to different types of destructive lesions fi-om slowly developing, wellcircumscribed lesions to very aggressive, rapidly destructive lesions. After a brief
introduction by both Don and Rags, the workshop participants reviewed the cases and
recorded their observations on the ten cases fiom archeological human remains and five
cases of modern documented pathology. After the participant review each case was
discussed by the organizers and diagnostic options evaluated.
Cases 1 and 2 (Bab edh-Dhra burials A1 08SW and A1 08NW) were lumbar vertebrae
from two burials from Bab edh-Dhra', Jordan, dated to about 3 100 BC. Erosive changes
with marginal reactive bone formation were apparent on the anterior superior margins of
the vertebral bodies. The sagittal section through one of the lesions revealed reacthe
sclerosis extending well into the marrow space. These features suggest the possible
diagnosis of brucellosis. Additional similar cases were contributed by Dr. Chuck Merbs.
Case 3 (NMNH 363553) was a skull from a historic burial from Alaska. There was
widespread evidence of pressure erosions through both tables. The sella turcica was
destroyed and the remaining inner table of the skull had indentations corresponding to tne
anatomy of the brain. This combination of lesions is almost certainly the result of a
tumor (most likely adenoma) of the pituitary. The m a r g i ~ sof the destructive lesions
were well-remodeled indicating a fairly slow process.
Case 4 (NMNH 271 858) was the skull of an adult female from the American Southwest
dated to the late prehistoric to early historic period. 'There is a large Iytic focus in the
frontal bone. The margin is sharply defined with a compact bone layer covering the
diploe. This case is certainly an example of a slowly developing lesion. However. the
lesion could be the result of a developmental failure to form bone because of the presence

of abnormal tissue or a slowly developing destructive process. A strong diagnostic
option is an epidermal inclusion cyst which would probably have been present since
foetal life and would have prevented the bone from forming at the site of the cyst.
Case 5 (NMNH 241 876) demonstrated a much more aggressive example of bone
destruction. The case was from a historic burial in Norway. The lesion is found on the
right side of the skull and the margins exhibit active destruction with little or no sclerosis.
This case is probably an example of metastatic carcinoma. Aggressive destructive
lesions are commonly caused by metastatic carcinoma and differential diagnosis among
the various types of carcinoma may be limited in archeological human remains.
Case 6 (NMNH 378717) is fi-om a historic site in Alaska and from the skeleton of an
adult male. There is a large. aggressive focus in the base of the skull with fibroblastic
bone lesions at other sites in the skull. CT images from a modern case with very similar
lesions were available for comparison. The modern case was an example of an
aggressive meningioma and this seems a likely possibility for the archeological case.
Case 7 (NMNf3 379293) is a partial skeleton from Peru dated between 1000-1450 AD.
There are multifocal destructive lesions throughout the skeleton. Margins are clearly
defined with minimal if any sclerosis. However, adjacent to some of the margins there
are fine bone spicules perpendicular to the bone surface. Destruction in this case is
certainly aggressive but the margins are more clearly defined when compared with Cases
5 and 6. Again metastatic carcinoma is the most likely diagnostic option.
Cnse 8 (NMNH 377912) is from a historic archeological site in Alaska. The skeleton is
that of a 12-14 year adolescent. There are lesions on the skull vault that are suggestive of
treponematosis. However, the iesicns of greatest interest are those seen in the region of
the elbow. particularly [he distal humeri. At this site there are large, woven bone
enlargements of the metaphyseal areas particularly evident in the posterior region. The
lesions are poorly organized and resemble a lattice of bone rather than a continuous
surface. This lesion could be another manifestation of the treponematosis seen in the
skull. However. the very aggressive growth taking place makes this diagnosis
problematic. Smallpox osteomyelitis predilects the elbow region and the historic date of
this case makes this disease a diagnostic option.
Case 9 (NMNH 227927) consists of the humeri of an adult female from the Huntington
Collection, an anatomical series assembled in New York City and dated to the early 2oth
Century. The posterior humeri show a similar lattice pattern of reactive bone formation
seen in Case 8. However, the lesions are well remodeled and were not active at the time
the patient died.
Case 10 (NMNH 3 1534) is from the skeleton of a 6-7 year old child from a historic site in
South Dakota, USA. The left orbit is enlarged and reactive bone is present in the orbit
and on the left side of the skull. The bone changes apparent are probably a reaction to a
tumor of the orbit and several diagnostic options are possible.
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In conformity with this year's theme, Rags' contributions involved TIMING the inception
of certain pathologic processes. An insulin-dependent 33-year-old diabetic was hit by a
car and suffered tibiaVfibular fracture which became secondarily infected with
actinomycosis. The macerated specimen features an infected tibia1 fracture gap with
draining cloacae and adjacent fibular nail plate. The average workshop participant
estimated the total duration at less than 2 months; the actual time elapsed from injury to
amputation was 14 months.
A humeral head with avascular necrosis was related to a specific episode of "the bends"
incurred while a young man was SCUBA diving in Guam. Whereas such a surgical
specimen has NO paleopathologic relevance, it is a bone with precisely known
chronology and therefore of great "quality control" value. Most workshop participants
thought it was a femoral head (not a humeral head) and that the pathology had progressed
for 1 112 months. The truth was that the patient was in a decompression tank 14.5 months
prior to prosthetic replacement.
Another case showed precociously advanced hip osteoarthritis in a patient with genetic
hemochromatosis, making the point that 40% of patients with that genoarthrosis
PRESENT today clinically with arthropathy, especially afflicting the hip. As determined
by DNA probe analysis, the patient was homozygously positive for the "C282Y mutant
allele" (a mutation found in 80% of hereditary hemochromatosis individuals) and a
"H63D wild-type allele". The invitation remains open for any "paleopathologist"to
demonstrate the gene in the macerated specimen, as was done with a sickle cell anemia
autopsy specimen presented at a prior workshop (AJPA 1 1l(2): 153- 163,2000).
A case of known Paget's disease (femoral head) and another of those disgusting ovarian
teratomas with teeth completed Rags' offerings. Two enthusiastic graduate students
accepted his invitation to do a "tooth inventory" on the "dermoid" as well as prior
examples and to look for anomalies in dentition. No participant could cite a
paleopathologic example of "extra teeth in the pelvis", even though it is today a common
ovarian germ cell tumor. Come on! Let's ultimately find out the selective advantage of an
accessory (ovarian) set of teeth! Based on responses to Rags' questions, this year's
workshop champs were the "Brurnrnies" (Dr. Megan Brickley and Ms. Helena Berry
(University of Birmingham, England).

SECTION 2: INVITED LECTURE
THE SCOPE OF INFECTIOUS DISEASE AND ITS IMPLICATIONS FOR
PALEOPATHOLOGY
Paul W. Ewald, Department of Biology. Amherst College
Shortly after the midpoint of the 20Ih Century. a series of remarkable advances in antimicrobial therapies prompted the Surgeon General of the United States to declare victory

in the long battle against infectious disease. Less than a decade later, this triumphant
verdict was challenged by the worldwide resurgence of tuberculosis, the first appearance
of AIDS, the spectre of 'emerging tropical pathogens', and the discovery that several
chronic diseases (e.g., peptic ulcers, cervical cancer, and Kaposi's sarcoma) were in fact
associated with infectious pathogens. One component of the late 1900's prevailing
meliorist view of infectious disease was the conviction that pathogens naturally evolve
towards a benign coexistence with their hosts. But why should decreased virulence be
the inevitable outcome of the continual processes of genetic mutation and adaptation that
characterize the evolution of biological organisms? The co-existence of pathogens and
their hosts is more realistically characterized as an ongoing, endlessly dynamic process of
co-evolution, in which the adaptive value of each relevant mutation by one party is
immediately tested by subsequent mutations by the other party. Microbial parasites
reproduce far more rapidly than their host organisms, giving them a distinct genetic
advantage, but human hosts have a 'secret weapon' at their disposal: an arsenal of
cultural alterations ranging from the invention of protective clothing and housing to the
development of the latest anti-microbial drugs. Paleopathological investigations into the
scope of infectious disease in the human past should not neglect the study of
technological features (e-g., the development of purified water systems) or social customs
(e.g., institutionalized prostitution) specific to the culture in question that would
discourage or encourage the spread of specific pathogens. [Editor's summary.]

SECTION 3: CONTFUBUTED PAPERS
EARLY TUBERCULOSIS IN PREHISTORIC NORTHERN COASTAL PERU
Heather C. Backo and John Verano, Tulane University
The partially mummified and skeletonized remains of four individuals showing lytic
destruction of skeletal elements suggestive of tuberculosis have recently been excavated
fi-om the site of El Brujo in Peru. The cases we describe appear to represent the earliest
examples of tuberculosis in northern coastal Peru. Since 1995, El Brujo has yielded the
largest collection of hnerary bundles fiom northern Peru, associated with the
Lambayeque culture (AD 900-1 loo), a transitory period between the Moche and Chimu
states. The material is well-preserved with good contextual information, providing an
exceptional opportunity for the study of the health, demography, and culture of a society
in transition. The appearance of tuberculosis on the north coast of Peru circa AD 9001100 is of interest, because it corresponds to early cases of TB reported fi-om southern
coastal Peru and northern Chile. Migration and shifts in settlement pattern and density
following the collapse of the Moche state c. AD 800 may have been a factor in the
appearance and spread of tuberculosis in northern coastal Peru.

SUBJECTIVITY VERSUS OBJECTIVITY IN OSTEOARCHAEOLOGY - THE
IMPLICATIONS FOR PALAEOPATHOLOGY *
Helena K. Berry, University of Birmingham, England
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The present study, of human skeletal remains and funerary data from the Greek
Hellenistic period, is one of several British research projects exploring the advantages of
integrating contextual archaeological data with osteological evidence. Research by the
author demonstrated the tensions that exist between the scientific analysis of human
skeletal remains and their use to investigate subjective and contextually bound human
behavior. The example illustrates the operation of implicit positivist assumptions on
research agendas and interpretative outcomes within osteoarchaeology. This paper
focuses on the role of standard 'population-level' characteristics, such as mean age at
death and sex ratio, in the perpetuation of this paradigm. The approach inherent in this
study has implications for the interpretation and presentation of osteoarchaeological and
palaeopathological data, and necessitates changes in both theory and methodology.
SPINAL DISEASE AT THE AUGUSTINIAN FRIARY IN HULL, ENGLAND
Anthea Boylston, Malin Holst, Lynda Isaac, University of Bradford, England, Charlotte
A. Roberts, University of Durham, UK, and Dave Evans, Humber Archaeology
Partnership, UK
The Hull Magistrates' Court excavation was carried out in 1994 by Humber Archaeology
Partnership on the site of the Augustinian friary church in Hull. This precinct had been
inhabited between AD 1316 and 1539 and the 245 burials recovered included members of
the Augustinian Order, lay benefactors and their children. A wide variety of spinal
conditions was recorded, included DISH, spondyloarthropathy, spinal trauma and a
number of congenital and developmental conditions, such as a case of triple
spondylolysis in a female who had died in childbirth. The prevalence of spinal disease in
this population is discussed and compared with other monastic and parish burial grounds
in Britain.
BAYES' THEOREM IN PALEOPATHOLOGICAL DIAGNOSIS
Steven N. Byers, University of New Mexico, and Charlotte A. Roberts, University of
Durham, UK
The utility of Bayes' Theorem in assigning probability values to paleopathological
diagnoses is explored. First, the use of this theorem by the medical establishment to
diagnose modern diseases is described. This discussion concentrates on methods for
estimating disease prevalences and signlsymptom likelihoods used in the calculation of
probabilities as well as problems inherent in the computation of these probabilities in
modern medicine. Next, the application of this theorem to diagnosing pathological
conditions in dry bone is explained, with a discussion of the techniques for approximating
prevalences and likelihoods in paleopathology. Finally. an example using prehistoric rib
lesions is presented to demonstrate the utility of this method.

PREHISTORIC TRAUMA ON THE NORTHWEST COAST: THE EVIDENCE FROM
GABRIOLA ISLAND, BRITISH COLUMBIA
A. Joanne Curtin, University of Northern British Columbia, Canada
Data are presented on patterns of skeletal trauma in two prehistoric burial samples fiom
Gabriola Island on the Northwest Coast: False Narrows (64 primary midden interments
fiom a late Marpolelearly Gulf of Georgia coastal village site) and DgRw 199 (147
disarticulated and burnt secondary cave burials dated to late Locarnolearly Marpole
period). Previous research found significant differences between the two samples in the
frequency of infectious disease. The current analysis indicates that the two samples
exhibit similar frequencies and patterns of post-cranial trauma, but that they differ in
patterns of cranial trauma, especially in the fkequencies of peri-mortem skull fractures.
These results are discussed and interpreted within the broader context of mortuary
behavior.

EGGS OF INTESTINAL PARASITES FROM A PIT FROM THE ROMAN VICUS
BELGINUMIWEDERATH (GERMANY)
Katharina Dittmar and Wolf-Riidiger Teegen, University of Leipzig, Germany, and
Rosemarie Cordie-Hackenberg, Museum and Research Center Vicus Belginum, Germany
From Roman Europe only a relatively small number of pits and latrines has been
checked for the presence of helminth eggs. During excavations of a pit fkom the Roman
vicus BelginumlWederath (Germany), several soil samples were taken for parasitological
and paleo-ethnobotanical analyses. One sample was rehydrated, treated by several
parasitological techniques, and microscopically examined. Several eggs of the species
Ascaris suinis and Taenia sp. were found, as well as eggs of the nematode species
Capillaria. Due to carehl excavation and sampling techniques any contamination with
recent material (e.g., dung) could be excluded. The question of human or animal (i.e.,
swine) origin of the fecal material disposed of in the pit was important. If the latter was
true, organized swine production with stables could be hypothesized. Regarding the
Capillaria eggs, contamination by rodents is highly probable. However, bone
preservation was extremely poor. The results obtained will be discussed with other data
from the Roman Iron Age, regarding both the Imperium Romanum and the Germania
magna. Further investigations are in progress.

NUTFUTION AND PALEOPATHOLOGY OF FOUR SKELETAL COLLECTIONS
(SAN DIEGO MUSEUM OF MAN) SCHEDULED FOR REPATRIATION
Tori Heflin, San Diego State University and San Diego Museum of Man
Information pertaining to human biology, nutrition, and paleopathology can be obtained
through the study of ancient human bones. This paper focuses on information fiom four
past populations of the American Southwest -- the Kumeyaay, Gran Quivira, Paa-ko, and
La Jolla. Skeletal remains of individuals from these populations are housed at the San
Diego Museum of Man, and have either been repatriated or are scheduled for repatriation.
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Through this research project, valuable data have been collected fiom the skeletal
remains before they are repatriated, such as metric and non-metric measurements, sex,
age, and paleopathology indicators. In this way, as much information as possible has
been preserved for future research. In addition, this research has provided great insight
into the reconstruction of past populations, and the health status of the Kumeyaay, Gran
Quivira, Paa-ko, and La Jolla populations.
WRYNECK (TORTICOLLIS) IN ANCIENT POMPEII
Renata J. Henneberg and Maciej Henneberg, University of Adelaide, Australia
Spasm of the sternocleidomastoid muscle produces tilting of the head towards the
affected side (torticollis). Usually the cause of the spasm is unknown, but occasionally
the condition can be congenital. If torticollis remains untreated during the child's growth,
various parts of the neck and head anatomy, including bones, can be affected and
permanently changed. Three possible cases of clinical torticollis from ancient Pompeii
(79 AD) in Italy are reported. These cases constitute 1% of the total sample of those
Pompeian skulls which have the relevant parts preserved. In one case, the deformed atlas
is fused to the occipital bone. The association of torticollis with parturition is discussed
in the described cases, in relation to medical implements which have been discovered in
Pompeii, and which would have been used to assist parturition.

AND THE KING SMITED THE ENEMY: INTERPERSONAL VIOLENCE IN
ANCIENT NUBIA
Margaret Judd, The British Museum, United Kingdom
Clinical studies indicate that the levels of nonlethal interpersonal violence should be
similar between urban and rural people of the same culture. This premise was tested
using two skeletal samples from the Kerma Period (ca. 2500- 1500 BC) of ancient Nubia,
an era of trade and conquest involving Egypt and Nubia. Injury frequencies were similar
between the two groups, although the urban people experienced more severe depression
fkactures to their skulls, which suggested a preference for hand-held objects as weapons.
MACROSCOPIC ANALYSIS OF ENDOCRANIAL LESIONS IN TWO
PREHISTORIC PERUVIAN GROUPS
Corina M. Kellner and B. Y. Yoshida, University of California - Santa Barbara
Endocranial lesions have been documented in several recent studies of ancient human
skeletal remains. These osseous changes have been attributed to a variety of
inflammatory processes associated with cranial trauma and various infectious agents. We
have documented the endocranial lesions present in two prehistoric skeletal collections
from the Rio Grande de Nasca Valley (CE 1-700) and the Moche Valley (200 BCE - CE
400) of Peru. The locations, types, and kequencies of endocranial lesions are similar in
these populations. In both samples, children were more frequently affected than adults.

Although histological analysis was not feasible, the gross morphology of the lesions and
correlations between them and other pathological conditions does provide insights into
their etiology.

CRUCIFIXIONS FROM THE MENDES SITE IN THE EGYPTIAN DELTA
Carol Lang, University of Toronto, Canada
During the 1995 field season at the Mendes Site in Egypt, skeletal remains of two
individuals from the Roman Occupation area were analyzed by the author. Perforations
and fi-actures were observed on several of the bones. These two cases appear to be the
most complete examples and represent the best documented evidence of crucifixion from
antiquity.
References:
Redford. D.B. & Lang, C. (1 998) Traumatic Conditions. Crucifixion. In The
Cambridge Encyclopedia of Human Paleaopathology, ed. Arthur C. Aufderheide and
Conrado Rodrigues-Martin, pp.38-39. United Kingdom: Cambridge University Press
Redford, D.B. & Lang, C. (1996) Crucified! The Akhenaten Temple Project
Newsletter (University of Toronto. Canada) I :1-2.

AN UNUSUALLY HIGH PREVALENCE OF INFECTIOUS DISEASE IN A SMALL
MEDIEVAL POPULATION NUCLEUS
Carina Marques, Bioanthropos Instituto Pedro Nunes. Eugenia Cunha and Ana Luisa
Santos, Universidade de Coimbra, Portugal

An archaeological survey in the site of Nossa Sra. do Castelo (Braganqa) discovered
eleven medieval burials. The skeletal remains, representing 3 adults and 9 sub-adults
( 75% of whom were aged between 1 and 3 years old), were remarkably well preserved
and complete. The most striking feature of the anthropological analysis was the
outstanding fi-equency of infectious processes. Eight of the 12 skeletons showed clear
signs of infection. namely periosteal reaction, with only one case showing evidence of
healing. Of the remaining 7 , two individuals showed non-specific infectious signs and the
other 5 presented a conjunction of infectious lesions which probably represent
tuberculosis.
A PALEOPATHOLOGICAL AND BIOMOLECULAR STUDY OF TUBERCULOSIS
IN A MEDIEVAL SKELETAL COLLECTION FROM ENGLAND
Simon Mays, G. M. Taylor, A. J. Legge, D. B. Young, and G. Turner-Walker, English
Heritage (SM), Imperial College, London (GMT, DBY), Birkbeck College, London
AJL), and Vitenskapsmuseet, Trondheim, Sweden (GTW)
Nine human skeletons fi-om a large collection of burials fi-om a deserted Mediaeval
village were found to show paleopathological signs of tuberculosis. They were subjected
to PCR assays aimed at detecting traces of DNA from infecting mycobacteria, with the
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purpose both of confirming the paleopathological diagnosis of tuberculosis and
determining in individual cases whether disease was due to Mycobacterium tuberculosis
or Mycobacterium bovis. The significance of the results for our understanding of
tuberculous infection in rural Mediaeval communities in England is discussed.
LEPROSY IN EGYPT: NEW CASES FROM KELLIS 2, DAKHLEH
J. E. Molto, Lakehead University. Canada
This paper describes new cases of lepromatous leprosy in two male burials (#392 and
#437) excavated during the most recent field season (Dec. 2000) of the Dakhleh Oasis
Project. The burials show pathognomonic skeletal changes in the hands, feet, long bones
and rhinomaxillary region. Moreover at least two other burials show palatal lesions
suggestive of early osseous leprosy. The Kellis 2 cemetery has now yielded at least 4,
and possibly 8 cases of this notorious disease, raising intriguing questions about the
demographics (all males) of this population.

BASIC PATHOLOGICAL MECHANISMS IN SKELETAL DISEASE, WITH
EXAMPLES
Bruce Ragsdale, Arizona State University
Whichever of the Seven Basic Categories of Disease afflicts the skeleton, structural
modification is mediated by only two cell types - osteoclasts and osteoblasts. These cells
are governed by three influences only: circulatory dynamics, metabolic factors, and
mechanical forces. These three influences and the two cell types operate in variable
proportion in every disease state and assessing their degree of contribution to the total
picture is entry level data pointing to one of the seven categories. Besides organizing
your diagnostic approach, keeping in mind these and a few other basic principles is the
route to understanding the structural changes manifest in diseased bone. It is a diagnostic
method superior to memorizing classic pathomorphologies which on average will be
expressed in only 10% of cases.
EPIDEMIOLOGY IN THE NEW MILLENIUM: IMPLICATIONS OF SKELETAL
PATHOLOGY FOR CALCULATION OF DISEASE FREQUENCY
Bruce M. Rothschild and Christine Rothschild. Arthritis Center of Northeast Ohio and
Northeastern Ohio Universities College of Medicine
Posit a disease in which skeletal alterations are found in 1-2% of individuals with that
disease. Posit that such skeletal alterations occur in 1-2% of archeologically-derived
samples. Such frequencies of skeletal involvement imply virtual total population
affliction with the disease. What is the implication of skeletal affliction of 113 of an
archeological population when that is the frequency of osseous involvement in that
disease? What of absence of diagnostic skeletal lesions? How large does a skeletal
sample have to be to confidently allow the diagnosis to be excluded? Understanding the

full character of the disease allows greater insights to its epidemiology.

CHILDHOOD IN BYZANTINE ANATOLIA
Michael Schultz, Universitat Criittingen, Germany
The paleopathological study of skeletons of subadults is important to our understanding
of ancient living conditions. During the years 1985-99, 3 14 skeletons of subadults of five
Byzantine populations from Anatolia were examined by macroscopic, endoscopic,
radiological. li@t and scanning-electron microscopic techniques. The cemeteries from
Arslantepe, BoEazkale and Dilkaya date to the Early Byzantine Period (period of the
Empire. 7th-9th century AD), while the cemeteries fiom Ephesus and Pergamon date to
the Late Byzantine Period (period of the decline, 13th-14th century AD). These
populations are characterized by a health pattern which differs partly from that observed
in medieval populations fiom Central Europe. The causes of these differences are
probably to be found in the geography, the climate and the nature of settlement and living
conditions. In particular, the frequencies of meningeal diseases during the Early
Byzantine Period are relatively low: 1 1.7% of the subadult population from Arslantepe
who represent wealthy farmers and 25.0% of the subadult population from ~ o ~ a z k a l e
who represent relatikely poor farmers suffered from this group of diseases. Furthermore,
the political situation in Western Anatolia during the Late Byzantine Period, which was
the time when the Byzantine Empire collapsed, is documented by this health pattern. A
characteristic example is the urban child population fiom Pergamon (late 13th to early
14th century AD). Many children suffered from deficiency and inflammatory diseases.
Particularly, inflammatory-hemorrhagic meningitis was extremely frequent (48.8%) in
comparison to other Byzantine populations from Anatolia. This result characterizes the
deprivation the children from Pergamon suffered from for many years during the siege of
the town by the Turks. However, the urban population from Ephesus, which dates also to
the Late Byzantine Period and was not besieged by the Turks for so many years, shows
an evidently lower frequency of meningeal diseases. Otherwise. the comparison between
the Early Byzantine village of Arslantepe and the Late Byzantine towns Ephesus and
Pergamon demonstrates that the frequencies of meningeal diseases was evidently higher
in urban than in rural settlements. This can probably be explained by the higher risk of
infection in the towns where many people lived together in small, crowded houses.
ANIMAL DISEASES IN THE ROMAN TOWN LOPODUNUMILADENBURG
(GERMANY)
Wolf-Riidiger Teegen, University of Leipzig, and Joachim Wussow, Martin-LutherUniversity Halle-Wittenberg, Germany
In the Roman town LopodunumlLadenburg (Germany) extended archaeological
excavations were carried out at the site "Kellerei" between 1981-85 and 1990, in the
ancient center of the town. The stratigraphical sequence runs from the 1st to the 3rd
century AD. The animal bones were reported by J. Wussow and co-workers in a previous
work from an archaeozoological point of view. The present work deals with the
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pathological alterations. The osteological material was studied using macroscopic and
radiological techniques. In selected cases endoscopic, light and scanning electron
microscopic techniques were applied. This paper gives a first overview on the
pathological alterations present in a population of domestic animals. They are grouped as
follows: 1- diseases of the teeth and jaws; 2 - stress markers; 3 - diseases of the skull; 4 degenerative joint diseases and diseases of the ligaments; 5 - trauma; 6 - neoplastic
diseases. Indications for animal care were not found. The osteological material consists
only in butchering debris. Mainly cattle were represented (53.3%), followed by pig
(20.4%) and sheeplgoat (1 1.5%). The pathological alterations were present in all species.

ARTIFICIAL CRANIAL DEFORMATION: A COMPARISON OF THE EURASIAN
STEPPES AND THE ANDES
Christina Torres-RouK University of California - Santa Barbara, and Leonid Yablonsky,
Russian Academy of Sciences, Moscow
This paper details intentional cranial deformation in the Eurasian Steppes during the
Early Iron Age (700 BC - AD 400) as well as during the Andean Middle Horizon (AD
400-900). The forms of vault modification in the Syr Darya and Amu Darya River deltas
are discussed, in addition to temporal changes in the pattern of deformation resulting
fiom the conquests of the Huns. This is contrasted with incidences of cranial deformation
in north Chile, especially during the expansion of the altiplano state of Tiwanaku.
Similarities in the use of cranial deformation between these areas and in shifts resulting
fi-om foreign contact are examined.
A CASE OF LABRET USE IN PRE-COLUMBIAN CHILE *
Christina Torres-Rouff, University of California - Santa Barbara
This paper focuses on an individual from the Solcor 3 cemetery (AD 400-900) in San
Pedro de Atacama, Chile. The burials Erom this site included a complete skeleton
associated with two quartz labrets. Examination of the skeleton revealed wear and polish
on the labial surface of both mandibular canines, indicating that the labrets were worn as
a lateral pair in the lower lip. There are also areas of periosteal reaction in the alveolar
bone of the canines. This pattern is analyzed fi-om the perspective of the modern clinical
literature in health consequences of oral piercings.
CIRCULATORY PROBLEMS OF THE FEMORAL HEAD: PERTHES' DISEASE
AND SLIPPED FEMORAL CAPITAL EPIPHYSIS DISTINCTION. DISCUSSION OF
THE CASES FOUND IN THE PORTUGUESE MEDIAEVAL NECROPOLIS OF
SANTA MARIA (STNTRA)
Claudia Umbelino and Sofia N. Wasterlain. Universidade de Coimbra. Portugal
The Portuguese Mediaeval Necropolis of Santa Maria in Sintra, near Lisbon. dated from
the 14th to 17th centuries, was excavated between November 1982 and January 1983.

The archaeological works retrieved 41 graves, the majority of them accommodating more
than one individual. From the human skeletal remains analysed, two cases of circulatory
problen~sof the femoral head. belonging to adult individuals, were detected. In this
presentation the differential diagnosis between Perthes' Disease and Slipped Femoral
Capital Epiphysis is made, focussing the morphological and radiological changes
observed. Other probable conditions producing similar changes are discussed, including
trauma and congenital dislocation of the hip. A positive diagnosis was difficult, due to the
condition of the material, which was frequently fragmented and/or commingled.
TREPONEMAL DISEASE IN PREHISTORIC AUSTRALIA: A REVIEW OF THE
EVIDENCE
Michael Westaway, The Australian National University. Canberra, and Aboriginal
Affairs Victoria. East Melbourne. Australia
Immunological and ostcological evidence seems to indicate that there was a strong nonvenereal treponemal presence in arid, semi-arid and tropical regions of Australia prior to
European settlement in 1788, although firm archaeological evidence still remains elusive.
Incomplete records, commingled skeletal elements resulting from nineteenth century
curatorial practices, and the retrieval of skeletal samples by amateurs has resulted in a
patchy sample that has been considerably diminished through the process of repatriation.
This paper will look at some of the available evidence for treponemal disease in Australia
that may date to the prehistoric period. focusing on a number of case studies, and
discussing the probable geographic distribution of the disease across the continent.

* Entry in the Cockburn Student Award competition

SECTION 4: POSTER PRESENTATIONS
CONVENTIONAL RADIOGRAPHY AND COMPUTED TOMOGRAPHY OF
CHINCHORRO MUPl/rrUIIES
Bernardo Arriaza. Gerald Conlogue and Anthony Bravo. Vivien Standen, and Alonso
Inzulza. University of Nevada-Las Vegas (BA), Quinnipiac University (GC, AB),
Universidad de Tarapaca, Chile (VS), and Clinica San Jose, Arica, Chile (AI)
Conventional radiography and computed tomography were employed to study several
Chinchorro mummies. Although the x-rays revealed the complex nature of the
mummification process, the resulting superimposition of shadows created by the material
complicated interpretation of the images. Computed tomography more clearly
demonstrated structures within the remains.

REANALYSIS OF POSSIBLE TREPHINATION FROM THE MISSISSIPPIAN SITE
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OF KANE MOUNDS (1 1-MS- 104) IN MADISON COUNTY, ILLINOIS *.
Bryan Scott Aubry, Southern Illinois University [Winner of the Cockburn Student
Award]
The Kane Mounds site is located adjacent to the American Bottom in West Central
Illinois. Both individual and mass burials were recovered fiom the site, totaling -140
individuals. This study focuses on Burial 35, a 40+ year old female previously examined
by Milner (1982, 1984). This individual has a healed 4.4 cm by 3.2 cm hole that
penetrates both tables of the frontal bone. The beveled margins resemble those trephined
by the scraping method. A small lytic lesion, penetrating the occipital, may be related to
this possible cultural modification. This poster is a reassessment of explanations
previously forwarded by Milner.
CHACHAPOYA MUMMIES: PULMONARY PATHOLOGIES
Ronald Beckett, Sonia Guillen, and Gerald Conlogue, Quinnipiac University (RB, GC)
and Bioanthropology Foundation of Peru (SG)
Several pulmonary paleopathologies fiom paleoimaging data collected nondestructively
from several Chachapoya mummies fiom Laguna de 10s Condores in Leymebamba, Peru
are presented. Data were collected via videoendoscopy and radiographic techniques.
Paleopathologies represented include pleural adhesions, possible pulmonary fibrosis,
pulmonary emphysema, and calcifications in peri tracheal and hilar lymph regions. Data
is part of a larger paleoimaging survey of 2 10 Chachapoya mummies fiom the same
series.
CHACHAPOYA MUMMIES: PATHOLOGY AND TRAUMA OF THE SPINE by
Anthony Bravo and Gerald Conlogue, Quinnipiac University, and Sonia Guillkn,
Bioanthropology Foundation of Peru
A field radiographic study was conducted on 21 0 Chachapoya mummies recovered fkom
the Laguna de 10s Condores. The occurrence of various types of spinal pathology and
trauma demonstrated in the study are discussed.
THE MYSTERY OF THE GIANTS: UNUSUAL GROWTH PATTERNS IN TWO
"NEW" GIANTS FROM PREHISTORIC PERU
Alana Cordy-Collins, University of San Diego, Gerald Conlogue and Ronald Beckett.
Quinnipiac University
Excavations in 2000 at the 5th century Moche site of Dos Cabezas in Peru revealed two
extraordinary young males. Their extreme stature suggests a type of gigantism. They.
along with three similar individuals previously unearthed in the same locale. were
examined visually, anthropometrically, and with paleoimaging techniques. Findings
indicate that some growth anomaly was present. Bone density and radiographic data

indicate odd, but consistent growth patterns among all giants. Endoscopic data
demonstrate the thin internal cranial bone characteristics. Possible paleopathologic
diagnoses are presented.

RADIOGRAPHY AND PALEOPATHOLOGICAL DIAGNOSIS OF A52 TI B1 (AN
ANCIENT PERUVIAN GIANT)
Alana Cordy-Collins, University of San Diego, Gerald Conlogue, Quinnipiac University,
Greg Garvin, St. Joseph's Medical Centre, London, Canada, and Andrew Nelson and J.
Marla Toyne, University of Western Ontario, London, Canada
This young adult male lived some 1800 years ago on the North Coast of Peru, as a
privileged member of the Moche culture. He lived to be in his early 20's, but his life was
made very uncomfortable by a system wide chronic condition wherein the cortical
component of his long bones was almost completely resorbed and the trabecular
component was substantially remodeled. Identification of this individual's condition has
been particularly problematic. This poster will present a composite radiograph of his
skeleton, highlighting the salient features of his condition and the competing elements of
the potential differential diagnoses.

PALEOPATHOLOGICAL ANALYSIS OF THE HUMAN SKELETAL REMAINS
FROM THE SCHROEDER SITE OF NORTH-CENTRAL MEXICO
Tafline C. Crawford and Bryan Scott Aubry, Southern Illinois University
The Schroeder site is one of several large Chalchihuites settlements along the foothills of
the Rio Tunal near Durango, Mexico. Numerous burials were excavated at this
ceremonial and residential site during the 1954, 1956, and 1958 field seasons. These
include flexed. extended, and secondary burials that show no uniformity in orientation.
The human skeletal remains fiom these burials, representing approximately 50
individuals, have never been analyzed. This poster presents the results of a
paleopathological analysis of these skeletal remains and discusses the general health of
the Schroeder site's former inhabitants.
AN EXAMPLE OF SKELETAL BIOMECHANICS FROZEN IN TIME
M. Cassandra Hill, Tuscaloosa
The King Site in Georgia is well known in southeastern archaeology as one of the few
communities from the protohistoric period that has been completely excavated. Funded
by research grants fiom the National Geographic Foundation, excavations were
conducted by the University of Georgia in two field sessions that were separated by
twenty years: 1972-74 and 1992-93. In the earlier field session, application of
preservatives in situ was a procedure employed in order to facilitate a speedy recovery of
skeletal remains. Preservatives are hardly ever used now. While conducting a systematic
survey of all of the individuals recovered fiom the King Site, the author of this paper
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discovered that one individual has a perimortem fia'cture of the hip that is preserved with
all of the fiagments in anatomical position. This presentation reviews biomechanical
properties of bone. In particular, it discusses principles of fractures and dislocations,
including stress, strain, and fatigue strength. This individual is an excellent, 'textbook'
case of the biomechanical properties of bone, fiozen in time.

BONE REMODELING FOLLOWING A LOWER LEG FRACTURE IN A LATE
UPPER PALEOLITHIC SKELETON (VADO ALL' ARANCIO 1, ITALY)
Brigitte Holt, Duke University, and Gino Fornaciari, University of Pisa, Italy
The Upper Paleolithic skeleton fiom Vado all'Arancio Italy exhibits a left ankle fracture
healed with residual deformation. Despite severity of the injury, this young individual
continued to walk for an extended period of time, albeit in a mechanically altered
manner. While asymmetry in external lower limb bones measurements is low,
biomechanical analysis of the femur indicates unusually pronounced asymmetry in all
cross-sectional measures of diaphyseal strength. This pattern of asymmetry is consistent
with studies that document significant changes in bone strength following loss of a limb,
underscoring the importance of using cross-sectional geometry for a better understanding
of biomechanical adaptation.
CHACHAPOYA MUMMIES: DENTAL PATHOLOGY
Gus Karazulas, Anthony Bravo, Gerald Conlogue, Quinnipiac University, and Sonia
Gui!lkn, Bioanthropology Foundation of Peru
An assessment of overall dental health was determined fiom a large sample of
Chachapoya mummies recovered fiom the Laguna de 10s Condores. In addition to be one
of the methods employed to establish age at the time of death, the occurrence of dental
pathology, such as caries and attrition are considered.
A PROBABLE CASE OF TREPONEMAL DISEASE OF PRE-COLUMBIAN DATE
FROM ENGLAND
Simon Mays, English Heritage, United Kingdom, and G. Kramer, State University of
New York at Plattsburgh
A skeleton showing bony lesions consistent with treponemal disease is presented.
Radiocarbon analysis indicates it is of pre-Columbian date.
SKELETAL ANALYSIS OF SITE 200T296: AN EXAMPLE OF COOPERATIVE
COLLABORATION BETWEEN THE GRAND RIVER BANDS OF OTTAWA
INDIANS AND ANTHROPOLOGISTS
Kimmarie A. Murphy, Bruce L. Hardy, and Janet Brashler, Grand Valley State
University

A salvage excavation in 1999-2000 at a site (200T296) on the Grand River recovered
four individuals. Associated artifacts date this site to just before or at contact between
Native Americans and Europeans in Michigan (circa 1600 AD). Copper salts from
artifacts led to exceptional preservation of organic remains in two burials. Collaborations
with the Grand River Bands of Ottawa Indians resulted in the analysis and presentation of
remains from the site. This report describes the skeletal material, discusses pathologies
present (caries, dental enamel defects, and degenerative changes), and documents the
presence of a developmental defect (paracondylar process) among the individuals.

RADIOGRAPHY OF A ROMAN PERIOD MUMMY OF A CHILD
Philip Nicolo, Kristen Rembish, Joseph Slade, Anthony Bravo, John Darnell, and Roger
Colten, Quinnipiac University (PN, KR, AB), Yale University (JD, RC)
A small poorly preserved Roman Period mummy from Yale University's Peabody
Museum of Natural History was extensively examined using various imaging methods.
Although the size of the mummy indicated the remains were a child, the painted linen and
plaster portrait depicted an adult female. The advantages and disadvantages of each
procedure are considered. Two opinions regarding the image findings are presented.

A SEVERE MYELOMA WHICH WAS NOT RECORDED AS THE CAUSE OF
DEATH OF A MALE INDIVIDUAL
Ana Luisa Santos and Eugenia Cunha, Universidade de Coimbra, Portugal
An interesting pathological case from the Identified Skeletal Collection of Coimbra
University is reported. It concerns a male skeleton, aged 71 years, with "heart lesion"
listed as cause of death in the Collection medical records. This individual shows several
pathological changes, among them numerous areas of destruction in the cranial vault with
lesions varying from small spots, affecting exclusively the outer table, to holes 3 cm in
diameter with irregular margins. The skull was submitted to computerized tomography
and the mandible and several post cranial bones were radiographed. The modification of
the diploe and the perforation of the inner cranial table are important criteria in the
differential diagnosis of this case. A neoplastic process (myeloma) seems to be the most
probably etiology.
PERFORATIONS IN THE FRONTAL SINUS OF DOMESTIC CATTLE FROM THE
ROMAN TOWN LOPODUNUMLADENBURG (GERMANY)
Wolf-Riidiger Teegen (Institute of Prehistory, University of Leipzig, Germany) and
Michael Schultz (Department of Anatomy, University of Gottingen, Germany)
During the late 1970s and 1980s, large scale excavations were carried out in the Roman
town of Lopodunum/Ladenburg (Germany). The animal bones recovered were studied by
J. Wussow and co-workers from an archaeozoological perspective. This material was
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analyzed fi-om a palaeopathological point of view with macroscopic, endoscopic, lightand scanning electron-microscopic techniques (cf. Teegen & Wussow 2001). There were
at least three skull fi-agments of cattle present with unusual holes in the outer surface of
the fi-ontal sinus. They are located in the posterior part of the fi-ontal bone, in front of the
attachments of the neck muscles. The margins of the holes were well rounded, indicating
a well organized pathological process. These holes were mostly localized in groups or
confluent. All individuals also showed slight signs of a chronic frontal sinusitis. The
cause for these perforations will be discussed considering the results of the microscopic
studies. They confirmed the presence of a well organized intravital process, probably the
result of wandering larvae of one or several fly species. These larvae are well known for
lytic processes of bones and tissues. This diagnosis seems more likely than a genetic
origin.
References:
D. Brothwell, K. Dobney, A. Ervynck, On the Causes of Perforations in
Archaeological Domestic Cattle Skulls. International Journal of Osteoarchaeolonv 6 ( 3 ,
1996,471-487.
W.-R. Teegen & J. Wussow, Animal diseases in the Roman town
LopodunumLadenburg (Germany). Oral presentation, Annual meeting of the
Paleopathology Association, Kansas City, March 2001.

COCCIDIOIDOMYCOSIS: AN UNUSUAL SECONDARY FRACTURE CATALYST*
Daniel H. Temple, Arizona State University [Cockburn Student Award Runner-up]
Pathologic conditions metastatic to the skeleton may cause bone to become weak and
fracture (Merbs, 1989 pg. 163). The skeleton of a Native American was recovered horn
the Chavez Pass, Arizona site (91N95E, 1981). The individual exhibits pathologic
alteration consistent with coccidioidomycosis. The clavicle and scapula exhibit fi-actures
in conjunction with pathologic lesions. It is the intention of this paper to describe the
event that caused the fi-actures through a test of modern orthopedic explanations of
indirect trauma (Adams, 1999; Connolly, 1995), and to illustrate that the lesions
weakened the bone such that negligible stress exertion brought about these fractures.
References:
Adams JC and Hamblen DL (1999) Outline of Fractures, 11th Edition. Edinburgh:
Churchill-Livingstone Press.
Connolly, JF (1995) Fractures and Dislocations--Closed Management, Volume 11.
Philadelphia: W.B. Saunders Book Company.
Merbs, Charles F (1989) Trauma. In M.Y. Iscan and Kenneth A.R. Kennedy (eds.)
Reconstruction of Life fi-om the Skeleton. New York: Alan R. Liss Inc.

* Entry in the Cockburn Student Award competition
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