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Pathoecology of Chiribaya Parasitism

Elizabeth Martinson/*, Karl ) Reinhard*, Jane E Buikstra**,
Katharina Dittmar de la Cruz***

P. O. Box 85028, Fairbanks, AK, USA *School of Natural Resource Sciences, University of Nebraska-Lincoln, USA **Depart-
ment of Anthropology University of New Mexico, Albuquerque, USA ***Department of Zoology, Insect Genetics Lab Brigham
Young University, Provo, UT, USA

The excavations of Chiribaya culture sites in the Osmore drainage of southern Peru focused on the recovery of
information about prehistoric disease, including parasitism. The archaeologists excavated human, dog, guinea
pig, and llama mummies. These mummies were analyzed for internal and external parasites. The results of the
analysis and reconstruction of prehistoric life from the excavations allows us to interpret the pathoecology of the
Chiribaya culture.

Key words: pathoecology - archaeoparasitology - endoparasitism - ectoparasitism - Peru

Pathoecology is the study of the biotic, abiotic, an@HE PHYSICAL SETTING

cultural environments of disease. In the archaeological The sites studied are located within the Osmore drain-
setting, the pathoecological interpretation of parasite daj@e of far southern coastal Peru (Fig. 1). The Osmore drain-
is based on reconstruction of these environments. Ptgse is |ocated within the Department of Moquegua be-
sented here is the pathoecological reconstruction of thgeen 70727’ and 71720’ west longitude, and 16”52’ and
Chiribaya culture of Southern Peru. , 17742’ south latitude (Rice 1989). The drainage rises from
The excavations of Chiribaya sites, done in the 1990se4 |evel to 5,100 m above sea level in just 139 km (Bur-
were conducted, in part, to recover evidence of parasifigss 1999). This extreme elevation change leads to marked
disease. This was the first time several sites from the sag|gparities in climate between areas that, on the horizon-
archaeological culture were excavated for the comparg plane, are not far removed from one another.
tive study of ancient parasitism. The funding for the exca- The Osmore drainage is a deeply incised, steep-walled
vations and analysis came from National Science Fouga|ley. The flood plain is generally very narrow, and the
dation grant Grant BNS89-207691990-1993 “Chiribaya: Ajjis surrounding the floodplain are often steep and cut
Biocultural Approach to the Study of a Prehistoric Andeagith quebradaggullies). Irrigation is compulsory in the
Polity” awarded to Buikstra. This was an important hisgywer and mid valleys since there is negligible rainfall (Rice
torical marker for the then fledgling field of ar-1989). Agricultural goods were grown in the river valley
chaeoparasitology because interpretation of the excavajg@historically, and there is evidence of camelid herding.
sites allowed us to place parasitic disease into a cultufgle Chiribaya also kept cuyes (guinea pigs). Wild plants
framework. , - _ and animals could be found along the river and in the
The archaeoparasitology of the Chiribaya is complegymas (fog gardens) that occur on the coast. The Pacific
and was eventually splitinto four separate research lingSeean would have provided the Chiribaya with a variety
The louse ectoparasitism of humans was unusually rigiiish, marine mammals, sea birds, crustaceans, and mol-
and deserved independent treatment (Reinhard & Buikst{ggys.
this volume). The parasitism of domestic guinea pigs The outstanding characteristics of the lower and
became a special interest for Katharina Dittmar de la Crygiqdle part of the Osmore drainage are extreme aridity
(Dittmar et al. 2000, this volume, Dittmar de la Cruz 2001} 3 virtual absence of vegetation. The town of llo, lo-
The endoparasitism and ectoparasitism of domestigied on the coast, receives an average of only 5.3 mm of
camelids became a second line of enquiry (Leguia & Casggcipitation annually, with most of it in the form of fog
1999). Finally, human endoparasitism was a fourth line gkjce 1989). Breaking the monotony of the extreme aridity
enquiry and is the primary subject of this paper. Itis oYre E| Nifio events. El Nifios occur on average of once
purpose to present a general overview of Chiribaya agyery 7 years (Moseley 1975). During these events, the
chaeology and then summarize the parasite ecology Qfast is inundated with rain, and the fishery is disturbed
the drainage. by the changes that occur in the Humboldt Current, which
parallels the coast. El Nifios can last from 6 to 18 months
(Thayer & Barber 1984) and the effects can be devastat-
ing. In prehistoric communities reliant on resources from
the sea, the effects of an El Nifio could have been tremen-
dous, greatly reducing or eliminating a predictable and
plentiful calorie and protein source.
*Corresponding author. E-mail: zib@acsalaska.net The torrential rain that accompanies El Nifio events
Received 26 August 2002 can cause major flooding that destroys irrigation canals,
Accepted 25 November 2002 farmland, and settlements, including any stored food. El
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i | 3 | ture and shade to survive, and these “resources” are in
e i T, | short supply in the Osmore drainage. However, individu-
. ':J | alsinvolved with irrigation agriculture would have been
] 1 A at a greater risk for parasitic infection by these species,
) _-"xl S i ;;i;_-' since helminth eggs and larvae are more likely to have
—t AT occurred in irrigated fields that were shaded by crops or
oy =*.x'“ by the trees that grow in the flood plain. The fact that the
é Frraasi I river is the only source of water for those individuals
r,sf'? bk o “;;-1 -"2{1“*- . living within the drainage suggests that water contami-
e oY 7" nated with human and animal waste could have played a
i : " role in the spread of parasites. It seems reasonable to
e ae T e assume that sites located downstream of large popula-
"*-.__:b]:l A '1"""”"'" i | tion aggregations were at a greater risk than at those lo-
— R -~ .. cated upstream.

| - e - THE CULTURAL SETTING

Flivbds Humberto Ghersi Barrera first defined the Chiribaya
gy 1 culture in 1956. Ghersi excavated seven tombs in the lower
W, Osmore drainage, from which he described distinctive
oo polychrome ceramics with complex abstract geometric
|k ;J*l]_,___ b/ < designs, and textiles of varied colors with geometric and
! oSl zoomorphic designs. After Ghersi's (1956) definition of
f— t J Chiribaya, work on the Chiribaya lingered until 1981, when
el [ Belan reported Chiribaya ceramics and textiles from the
| h rasuua y llo, Peru area. Belan (1981) defines the Chiribaya spatial
) N - extent as reaching from the Tambo to the Azapa valleys,
= _.:.-.I MEGFAAETS : .= andtemporally he places Chiribaya between AD 1000 and
| #=u1  AD 1350. This temporal placement of Chiribaya has been
d ) sustained in the literature, with most recent works citing
Fig. 1: location of the Osmore drainage with Moquegua indicate€hiribaya as being a post-Tiwanaku phenomenon, last-
(from Rice 1989). ing from AD 950/1000-1350 (e.Burgess 1999, Clark 1993,
Jessup 1990a, Owen 1993, Rice 1993, Stanish & Rice 1989,
Sutter 1997). However, a new analysis of radiocarbon
dates suggests otherwise (Lozada 1998). The new dates
Nifios tend to strike a considerable length of the coasfuggest that the Chiribaya culture may have been present
line, so coastal neighbors can not be relied upon for hela.the coastal valley as early as AD 700.
In addition, the high altitude zones undergo a period of Population of the lower valley boomed during the
drought while the coast is inundated, so aid from higl€hiribaya presence (Owen 1993). The population expan-
land neighbors is not an option either (Sutter 1997).  sion could have promoted some infectious parasitic dis-
Disease can be rampant in the aftermath of an El Nifigase similar to the increase in parasitism found by Reinhard
due to the presence of stagnant water, the lack of cleanthe deserts of Arizona, Utah and New Mexico when
water sources, and damaged maritime and agricultugsdpulation increased (Reinhard 1988, 1992). Reycraft
economic systems (Satterlee 1993). The effects of preh{3998) argues that the Chiribaya reached their maximum
toric El Niflos would no doubt have been even more spopulation at approximately AD 1350. This florescence
vere than they are today, due the lack of modern megias dramatically cut short by a “mega” El Nifio event
cine, labor, and technology (Jackson & Stocker 1982gatterlee 1993) that has been dated to approximately AD
Satterlee 1993). Cabello de Balboa [1951(1586)] notes theg50. This El Nifio event is believed to have decimated
ten years after the El Nifio of 1576, the Trujillo area haghe agricultural systems of the Chiribaya (Satterlee 1993)
still not recovered completely from the damage done. and it has been estimated that it reduced human popula-
The climatic regime of the area has created a neatign by as much as 80% (Owen 1993).
ideal environment for archaeological preservation. Outside Chiribaya settlements reach from sea level on the coast
of El Nifio events, temperature and humidity are stablgs 3000 m above sea level (Jessup 19S@anish 1989),
creating an almost ideal environment for the preservatiqtith the majority of sites found between 0 and 1000 m
of archaeological materials. Organic preservation in the arggove sea level (Belan 1981). To date, 28 Chiribaya sites
is astounding. Botanical remains, textiles, corporal soft arghd 21 Chiribaya cemeteries have been recorded in the llo
hard tissues, and hair are all very well preserved, and pegea (Owen 1993). Six of these sites are located along the
vide an unusually complete record of prehistoric life.  coastline, with the remainder of the sites found in the
The extreme aridity of the area, in general, decreasgger valley. Sites within the valley focus on both lomas
the likelihood that geohelminths and other fecal-borngsources and agricultural products, and the coastal sites
helminths such as hookworms a@®longyloidesvere a are more oriented toward marine resources (Buikstra
problem for the Chiribaya. These parasites require moig995, Burgess 1999, Jessup 1990a,b, Lozada 1998,
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Sandness 1992). Rectangular compounds located on tapnitor movement in and out of the valley. Being on the
races supported by stone retaining walls characteripampa, Chiribaya Alta was also closeldmasvegeta-
Chiribaya architecture (Owen 1998). Typically there is tion than were the other sites. Tlhenascould have been
heavy cane perimeter wall that encloses a series of roorased as a source of food for the inhabitants of Chiribaya
storage areas, patios, and corridors (Owen 1998, Ridéta, and may have provided forage for camelids. Agri-
1993). The substantial nature of the compounds, evidemmdtural land was available immediately below the site
of remodeling (Rice 1993), and the amount of midden aedong the floodplain, and a variety of marine resources
cumulation at the sites suggests permanency (Owen 19983as only 2 km away (Tomczak 2001). It appears that this
The data discussed here are drawn from four Chiribagée was located to both monitor and take advantage of all
sites: Chiribaya Alta, Chiribaya Baja, San Ger6énimo, analvailable resources.

El Yaral (Fig. 2). A brief description of each of these sites Second, the site has evidence of fortification that no
is provided. other Chiribaya site has. As mentioned above, Chiribaya
Chiribaya Alta Alta has a wall and ditch system that separates the site

Chiribaya Alta is a 36-hectare site (Buikstra 1995, Ricf om the surrounding pampa (Belan 1981, Buikstra 1995).

1993, cf. Burgess 1999) located approximately 5 km inlan
of the river mouth (Tomczak 2001). The site has nine ce
eteries, a wall and ditch system, residential and agric

wen (1993: 186) believes that the wall and ditch system
/as not built for protective purposes. He cites a lack of
%_;/idence for warfare among the Chiribaya in his argument

tural terraces, and large cane-walled structures (Buiks pe Burgess 1999). Additionally, there is no internal wa-

1995, Rice 1993) (Fig. 3). Excavations at Chiribaya Altif" SOUrce, so the site could not have withstood long

were undertaken by Jane Buikstra in the late 1980s ang Jes- Finally, the site_would have only _protected a small
early 1990s and focused on mortuary contexts percentage of the residents of the drainage, and would
Chiribaya Alta is unanimously acknowledgéd as thBa"e been of little use to individuals who lived more than
center of the Chiribaya cultural complex (Owen 1993, Sultt fevy kilometers away and could not haye take’? refuge at
1997, Burgess 1999). Although the exact nature € site when necessary. Based on .th's mforr_natlon, Qw'en
Chiribaya Alta’s importance is not understood, the chaf{aS argued that instead of protecting the site and its in-
acteristics of the site that suggest its centrality are obyja2itants, the wall and ditch system may have served to
ous. These characteristics are discussed below. separate the site and its inhabitants visually and symboli-
First, the location of Chiribaya Alta is ideal for a cen—caIIy from other sites and people in the valley. Chiribaya

tral site. Unlike other Chiribaya sites, Chiribaya Alta iéo‘lta' with its overbearing location and seclusion from its

not located on the valley bottom. Instead, it is located Owrroundmgs, would have created a powerful visual mes-

the southern edge of the valley, 100 m above the riverbagde: No other Chiribaya site seems to have been con-

on the Pampa Inalambrica. From the north edge of tﬁgulﬁti%rg?rasstn?o Stﬁghmn(])?tsjggeibntexts verv little is
Pampa Inalambrica it is a steep drop to the valley floor y ’ y

below (Burgess 1999). This location provides Chiribay: nov;/in tofr';he do;;nt\a/sﬂg conn;[ﬁxts agct?l?l;aya 'Ailt?ﬁ tl?o_ «
Alta with a commanding view of the valley (Jessup 1990a nestic terraces have been mapped, butno systematic ex-
avations have taken place, nor are they likely to occur in

Additionally, the site is located near one of the best e

e - ; future because of the on-going destruction of the site
tries into the valley (Jessup 1990a). Chiribaya Alta’s loca.' € . ..
tion would have )zlal(lowedpthe inh;bitants gf the site t%y looters. Based on the surface evidence, Chiribaya Alta
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Fig. 2: location of Sites within the Osmore drainage (modified from Tomczak 2001).
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domestic areas are similar to the domestic architecture
Chiribaya Baja and El Yaral (Jessup 1990a), with outline
of multi-roomed rectangular structures (Miranda 199:
Owen 1993, Buikstra 1995) and plaza areas within the cc
fines of the wall and ditch (Rice 1993). In addition, resi
dential terraces line the slope that descends to the val
bottom from the north edge of the site.

San Geronimo

San Gerdnimo is located approximately 200 minland «
the mouth of the Osmore River (Jessup 1990b). Rice (19¢
places the dimensions of the site at approximately 12 he
ares (Fig. 4). The site has previously been referred to
“Bocadel Rio” (Belan 1981, Ghersi Barrera 1956), althoug
more recent research has consistently used the name “
Gerdénimo”. The two available radiocarbon dates from tr
site are AD 1020 and AD 1156.

Jessup (1990b) conducted a rescue project that
cluded the excavation of approximately 90 Chiribaya bur
als. These burials were found in midden areas associa
with other archaeological features, rather than in the fo
mally bounded cemetery areas seen at other Chiriba
sites (Buikstra 1995). The tombs typically contain a sing|
individual placed in a flexed, seated position and wrappt
in textiles. Common grave goods include textiles, ceram
vessels, wooden keros, miniature boats, tools for use
textile manufacture, and fishing implements. There al
several burials with numerous, finely made objects, sug-
gesting status differentiation similar to that observed &ig. 4: plan view of burials from San Gerénimo (modified from
Chiribaya Alta. Jessup 1990b).

Chiribaya Alts
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"'\-\.\_\_\__\_\_\- L
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Fig. 3: Chiribaya Alta (modified from Buikstra 1995).
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Little work has been done on the domestic contexts e
San Gerénimo. Jessup’s (1990b) work at San Geroénir = i
revealed 18 rhof prepared floor and numerous storag: 4
features, hearths, garbage pits, and significant midd:
accumulation. In addition, Garcia Marquez (1988) repor
the discovery of cane structures at the site.

The location of San Gerénimo suggests that marir
resources were primary in the site economy, and the |
chaeological evidence supports this. Many of the mal
at the site are buried with fishing-related items, includin
hooks, nets, floaters, weights, and miniature boats. T ¥ g
middens at the site contained great quantities of fish a ==&
shellfish (Jessup 1990b). Jessup (1990b) has pointed [ii:

that in addition to the resources from the sea, Si =& = -0 . e — e -.
Gerdénimo had an equally rich and diverse terrestrial r "'E_-'w..;% B —Eﬂtﬁ%
source base. The site had access to estuarinemag . . ey s 0 0 e 5
resources, and the large number of camelid remains at o 'f’_"'m-_-_;.&- ot
site suggests that they practiced pastoralism. : } e e '“"“","—"‘"-il-n-;n;;
In sum, San Gerénimo was a village with access - e

=
numerous rich resources, but the focus was clearly ef. s: hypothesized appearance of Chiribaya Baja (from Umire &
marine resources. Funerary contexts indicate a mortuatiyanda 2001).

pattern and range of social status similar to that seen at

Chiribaya Alta. The location of this site near the river

might have exposed its inhabitants to insect- and pafgal sector of Cemetery 1, tomb construction and grave
site-born diseases that would not have been a threatgi§ods were more elaborate. Overall, the burial pattern of
the inhabitants of Chiribaya Alta. Chiribaya Baja is less ostentatious than at San Gerénimo
Chiribaya Baja and Chiribaya Alta, where most individuals are interred

Chiribaya Baja, formerly referred to as “El Algarrobal,"With a large number of items. Nonetheless, there is a sig-
is the type-site for the Chiribaya culture (see Ghersi Barrefificant range in status that is apparent within this site.
1956) (Fig. 5). More recent excavations have been undegtryaral
taken in the domestic contexts of the site by David Jessup, The site of El Yaral (sometimes called “La Yaral” or
and in the mortuary contexts by Lozada and Torres (ufyaral”) is located 50 km inland and lies 1000 m above sea
der the direction of Jane Buikstra) and Gerardo Carpjgvel (Rice 1993). The site, which covers about 13 hect-
(under the direction of Sonia Guillén). ares (Lozada & Torres 1991), is located on the terrace and

Chiribaya Baja is located approximately 8 km from thej|| slopes above the river (Fig. 6). There are over 300
coast (Tomcazak 2001, Rice 1993), on the south bankekidential terraces at the site, two identified cemeteries,
the river. It is below and within visible range of Chlrlbay%nd two large, communal buildings with stone-founda-
Alta (Rice 1993). The 14-hectare site consists of reSideﬁbns (Rice 1993). Radiocarbon dates from domestic con-
tial terraces that extend up the valley wall from the floodexts place occupation of the site from AD 1027 to AD
plain (Jessup 1990a, Rice 1993). The site is located n@ai52 (Rice 1993). The mean date for the site is AD 1000
the largest tract of irrigable land in the lower valley, anfiromczak 2001).
has obvious agricultural ties (Jessup 1990a). Chiribaya The vast majority of the domestic architecture at El
Baja was the largest agricultural site in the valley duringaral is located on terraces that rise above the floodplain.
the Chiribaya presence (Jessup 1990a) and was the ®Re domestic structures at the site feature cane walls set
parent focal point of the Chiribaya population (Owen 1993hto wall trenches, and wooden posts. As at the other
The mean calibrated date for the site is AD 1025. sites, the structures are generally rectangular and have

Miranda (1993) has reported on the domestic conteXtserior walls that divide the living space into separate
at the site. The residential structures consist of rectanddoms. Some adobe lumps have been found on perimeter
lar cane and wood structures, placed upon terraces (Rigglls, suggesting that these might have originally been
1993) supported by foundations of stones. This patteglastered (Rice 1993). The discovery of trenches and wall
is similar to that found at the other Chiribaya sites. Whilgyaterials below living floors suggests that the houses
the importance of agriculture to the site is evident in thgere occupied long enough to warrant remodeling. There
site’s location and midden content, Miranda (1993) hage two large structures with stone foundations located
pointed out that maritime resources were also an aspg€the base of the site. Rice has suggested that the larger
of the Chiribaya Baja economy. Additionallymasveg-  of these structures served as an area of corporate activity
etation was only a few kilometers away, at most, and wafd that the smaller structure was an associated support
undoubtedly utilized to some extent. residence.

Many of the tombs at this site contained mummy | ozada and Torres, under the direction of Jane Buikstra,
bundles accompanied by minimal, quotidian offerings, anghdertook excavations at the two cemeteries located at
few decorated items were recovered. However, at the cqfis site. They report that the burial pattern at El Yaral is
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. i - 0 - =} ders, heartfailure, and anemia (Roberts & Janovy 1996).
Py s ' e The anemia associated with Chagas disease is microcytic
g R _ 'e (Zaidenburg & Segovia 1993) and the marrow is typically
S ‘—J_g,:‘.'_;_-;;l-_-- 5 ; i hypoplastic (Marcondes et al. 2000). The anemia occurs
L ’ I o R i G NPE LT ) early in the course of the disease and can become severe
tﬁ_‘-ﬁt—;‘f}-h L 2 (Britton 1969). If the infected individual lives through the
b R '~ acute phase, a chronic phase that is characterized by car-
.*.R‘h T ,I-_;& oL e ‘.‘“2-.,“\- diomyopathy, megaesophagus, and megacolon follows
- & e =Z=™1-  (Nogueira & Rodrigues Coura 1990, Roberts & Janovy
¢ == — TS L’ 1996).
ST -'__l_—l oo e b—" |z As described by Reinhard and Fink (this volume),
' — |- = ~— . megacolon found in prehistoric sites is strong evidence
”ﬂ_ = e of Chagas disease. One mummy of the 28 observed by
| P T . Reinhard from Chiribaya Alta exhibited megacolon (Fig.
\ 1'-.I - / - :L....m,.... 7). The colon contains an abnormally large accumulation
e wne | Offeces. The fecal pellets are abnormally large and fill the
e f_,,-’ g w w  pelvic girdle. This case of megacolon is circumstantial

- e evidence of Chagas disease.

Triatomines inhabit human dwellings and hide during
the day in crevices, cracks, and thatching. Housing that
incorporates vegetation in the walls and roofs provides

. . . .abundant hiding places for triatomines. The Chiribaya
considerably different from the burial patterns found iy tice of building walls with reed cores would have been
the lower valley sites. While the burials were found in tWa.gheially conducive to triatomine infestation (Fig. 8). In
formal cemetery areas (Buikstra 1995), and the mtermergadition, dogs and rodents, including domestic guinea
were generally of single individuals found in a flexedyigs “serve as reservoir hosts Torcruzi (Nogueira &
seated position and wrapped in textiles, the predominag drigues Coura 1990, Roberts & Janovy 1996). Since the

tomb shape at the site was oval rather than the rectangisirinaya kept guinea pigs and dogs, there was potential
lar form that is commonly found in the lower valley sites;, infection.

Additionally, the typical burial at El Yaral has a very simple o
grave assemblage that consists of only a wooden sposgishmaniasis _ o _ _
a gourd or basket, and one or two ceramic vessels. ThereMucocutaneous leishmaniasis, or uta, is endemic to
does not appear to be a range of wealth portrayed in € western slopes of the Andes and is vector borne.
Yaral burial assemblages as there is at the other Chiribdyags are the most important reservoir for this disease.
sites. The homogeneity of the burial assemblages at Yafdle vector is the sandfly, probaldlytzomyia noguchii
is typical of the preceding mid-valley pattern, where elit¢he sandfly requires high humidity and therefore hides
did not receive differential burial treatment (Buikstrs0ut in crevices or burrows. It is also a poor flier and is
1995:253). nocturnal. Even with these ecological limitations, sandflies
El Yaral is interpreted as an agro-pastoral site from i€ effective vectors of parasitic disease.
location, the items found in middens and grave contexts, The parasite that causes uta is classified variably as
and from stable isotope data on human bone from the sitePeruvianavelez, 1913 or a variety of. braziliensis
(Tomczak 2001). Garcia Marquez (1988) and Rice (1993)1e parasites are ingested by the sandfly and proliferate
report the presence of marine resources in the domedfidhe gut, which is eventually blocked. When the sandfly
areas of El Yaral, demonstrating some contact with tHétes another animal, the parasites are injected into the
coast. The distance between El Yaral and the ocean stigw host. The parasites metastasize from the primary bite
gests that marine resources would have had to be pl@sion to the mucocutaneous tissues. The infection of
served in some way (salting or smoking) in order to b&e mucocutaneous region results in the destruction of
transported to El Yaral. This could be an important factdhe hard and soft tissues of the nose, palate, and pharynx.
in any potential differences in parasite loads between tHidthough the destruction of the mucocutaneous tissue
site and the lower valley sites. These differences will f&n begin before the primary bite lesion is healed, there
further explored and discussed in the following pages.can be a delay of many years between the initial bite and

the mucocutaneous involvement.
THE PARASITE DATA FROM THE CHIRIBAYA SITE . . . .
S o c SITES Of the many diseases causedlgyshmaniaspecies

Chagas disease around the world, uta is the most disfiguring, and it is
Chagas disease (also America trypanosomiasis) is @tear that the disfigurement impressed ancient Peruvians.
demic to Peru and is caused by a hemoflagellayga- The Moche portrayed uta in ceramic art (Wells 1964,
nosoma (Schizotrypanum) cruzhagas, 1909 (Levine Urteaga-Ballon 1991). Indeed, the ancient Peruvian puni-
1985). In Peru, its vector is the kissing bligatoma tive custom of mutilating the nose and lips may have been
infestans This disease is characterized by two stagedesigned to imitate the disease. Wells warns that the dis-
acute and chronic. The acute phase is characterizeddyse could be confused with mycotic infection of the
weakness, muscle and bone pain, chills, nervous dis@tucocutaneous tissue, based on diagnosis from ceramic

Fig. 6: planview of El Yaral (from Rice 1993).
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rior alveolar process to a large cavitation on the external
surface of the right mandible. It appears that the infection
of the mandible initiated at the anterior alveolar margin

and then extended to the body of the mandible. Such
involvement of the mandible is not described for uta and
may represent a secondary infection.

Wells’ (1964) cautionary note is important in diagnos-
ing uta. He points out that South America blastomycosis
and Oroya fever (caused Bartonella bacilliformi3 pro-
duce lesions similar to uta. Differential diagnosis in mod-
ern patients is dependent on culturing the infective or-
ganisms or immunological testing. Unfortunately, with
the Chiribaya mummies these techniques were not pos-
sible in the last decade. Hopefully, application of PCR
; e ‘ genetic testing will be available within the near future to

i Bl S PR e oL i make definitive identification possible. At this point, we
Fig. 7: dissected mummy showing open abdominal cavity. Note thgresent individual 317 as a possible case of uta with the
large accumulation of feces indicative of megacolon as described p¥yeat that bacterial or fungal disease agents may have

Reinhard and Fink (this volume). The mass of feces in this Chiriba:

Alta mummy is far greater than normal. For comparison, see Fi)§.\een reSponS'ble for his d'Sf'gurement'

2 of Reinhard and Fink (this volume). Helminth parasites
The most common parasite encountered in Chiribaya
materials wa®iphyllobothrium pacificum The diagno-
sis ofD. pacificumis addressed by Reinhard and Urban
(this volume). Reinhard’s 1991 and 1997 analyses of 28
coprolites recovered from Chiribaya Alta revealed no para-
site infections. Reinhard analyzed eight coprolites recov-
ered from San Gerénimo and 11 recovered from Chiribaya
Baja. These coprolites were human in origin, but did not
come from within mummies. Two of the San Gerénimo
coprolites and seven of the Chiribaya Baja coprolites
were positive foD. pacificumeggs. In addition, two San
Gerdénimo coprolites contained trichurid eggs consistent
in size withTrichuris trichiura The egg counts fdb.
. . =% pacificumranged from 90 eggs per gram of coprolite to
..-r;ﬁ!, o P, Py 17,800 eggs per gram. The egg countsTtarichiura
Fig. 8: this is a Chiribaya domestic structure at Chiribaya Bajd@Nged above 2,000 eggs per gram. _
Note that the walls are constructed of adobe around reeds. This Martinson (2002) also analyzed coprolites and mum-
type of construction provides a good environment for the insectmies. In her analysif). pacificumwas, by far, the most
e e o s oo )t GGMMON parastefoun. Twery of 29 samples (69%) rom
goep')s not represent tf?e high quality of the field work. Cf’n_lr_lbaya Baja, and one of five samples (2_0%) f“?m
Chiribaya Alta were positive for the eggs of this parasite.
Coprolites were not available from Yaral, so the helm-
inth parasitism for this site is unknown.
representations. Urteaga-Ballon presents a diﬁerenti@bNCLusmN
diagnosis of the ceramic portrayal. He was able to iden-
tify the four stages of the disease from ceramics. The first The Chiribaya archaeoparasitology is rich and infor-
stage involves a localized ulceration of the nose. The sdvative. The combined analyses of human, llama, dog, and
ond stage shows soft tissue destruction of both sides@finea pig remains show the diversity of parasite species
the nose and part of the lip. The third stage shows ulcdhat lived in prehistoric villages (Table). With regard to
ation of the nose and upper lip. The fourth stage involvesiinea pigs alone, four ectoparasite species were found.
the hard tissue, with resorption of the hard palate, nagahe of the flea parasites of the guinea pigs and dogs,
septum, and alveolar process, and loss of teeth. SecoRtHexspp., also infests humans. With regard to the lla-
ary infection can also arise once the mucocutaneous tigas, seven endoparasite species and one ectoparasite
sue has been destroyed. species were found (Leguia & Casas 1999). Among hu-
Individual 317 from Chiribaya Alta exhibits resorptionman remains, two types of lice and two helminth parasite
of the nasal aperture, nasal septum, hard palate, andsgecies were found. Evidence of megacolon, which is con-
veolar process, and loss of anterior teeth (Fig. 9). Thesigtent with trypanosomiasis was encountered in a hu-
lytic maxillary changes are consistent with mucocutangan mummy, and the facial skeleton of one individual ex-
ous leishmaniasis. However, the mandible is also effectdtibited osteolytic lesions that might be related to leish-
A large lytic lesion is present and extends from the antganiasis. Finally, ticks were encountered on dogs.
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With regard to human health, fecal-borne helmint
rarely infected the Chiribaya. The only fecal-borne hel
inth found wad. trichiuraat San Geronimo. This make
sense, because San Ger6nimo is at the end of the ri
downstream from the larger population concentrations
Chiribaya Alta and Chiribaya Baja. In contrast, tapewor
infection occurred at all sites for which we have mummie
or coprolites. However, because mummies were found
one site and coprolites at the other sites, the prevale
of infection can not be exactly compared. It appears t
D. pacificuminfection was rare at Chiribaya Alta. Of 20
mummies analyzed by Reinhard and Martinson, only o
contained. pacificumeggs. In contrast, the numbers o
coprolites positive foD. pacificumeggs at San Gerénimo
and Chiribaya Baja are quite high. This may mean th
there was a greater reliance on fish at San Gerénimo 4
Chiribaya Baja relative to Chiribaya Alta. However, chem
cal analysis of some Chiribaya Alta cemeteries reveals
high marine food consumption. It may also mean thatt
fish consumed at Chiribaya Alta was prepared in a we
that killed the parasite cysts. In any case, the high nu
bers ofD. pacificumpositive coprolites present at Sa
Gerénimo and Chiribaya Baja is consistent with the a
chaeological reconstruction of the sites presented abo
The focus of these sites on fishing and fish handling f
food relates td®. pacificumparasitism. i

The one possible uta case reveals the nature of cun
lative parasitism (Fig. 9a). Whether or not the facial dis_
figurement is due to a parasitic infection, the louse infe
tation shows the parasitic consequence of disfiguring d
ease. As noted by Reinhard and Buikstra (this volum
this individual shows the highest louse infestation inte
sity of any Chiribaya individual (Fig. 9b). This case sug
gests that lice opportunistically infested weakened ind
viduals to the maximum benefit of the lice and maximu
misery of the host. S

The parasitism of the dogs and guinea pigs has
obvious influence on human disease. The finBukx b,
fleas on these domestic animals shows that the fleas cycii
in the Chiribaya villages. As discussed by Dittmar et a
(this volume), the presenceifilexspecies has implica- & f
tions for transmission of other non-parasitic diseases sugh. ga: facial disfigurement possibly resulting in part from leishma-
as murine typhus and plague. However, the presencengsis. In general, the destruction of the nasal region and alveolar
megacomn' andits implication for trypanosomiasis, in orfgocess of the maxilla is consistent with uta. However, the de-

P : : uction of the mandible is not. Perhaps multiple infectious pro-
Chiribaya human mummy raises the importance of do gsses caused these lesions. Note that the hair of this individual was

and guinea pigs as reservoirs of disease. Itis very likeliforn close to the scalp. This is very unusual and was done to
that Chiribaya people kept domesticated guinea pigs dantrol louse infection (Reinhard & Buikstra, this volume); b: close
houses, as described for the later Incas, and as is comrapref the hair of the same individual showing lice nits and eggs
in the Andes today. The guinea pigs were in the past, afffieing to the hair.

are today, an important source of protein. Dogs and guinea

pigs are hosts faF. cruzi When humans, dogs, and guinea

pigs occupy the same houses, the number of available } . o
hosts for trypansomiasis increases. Since the constr@&@ne to gain a better idea of the prevalence of this dis-
tion of Chiribaya houses was ideal for triatomine bug irease among humans and domestic animals.

festation, the association of dogs, humans, and guinea The llamas show a different cycle of diseases than the
pigs in the same habitation environment raises the potéphiribaya pastoralists. In contrast to humans, Chiribaya
tial of transmission to high and perhaps unavoidable lellamas hosted four species of fecal-borne nematodes and
els. Since megacolon is a relatively rare consequencet@P species of fecal born-protozoa. The nematodes are
trypanosomiasis in South America, one observed casd-@manema chavedlematodirus lamaeapillaria spp.,
particularly note-worthy in a series of 20 mummies. Ce@nd Trichuris spp. The protozoa aféimeria macusa-
tainly, more work based on molecular diagnosis must gensisand Eimeria ivitaensis The pathology of these
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combined parasites would have included destruction @f cruziaDNA. Such research would elucidate the ecol-
the intestinal epithelium, retardation of healing of intestiegy of Chagas disease. In addition, a method must be
nal lesions, and diarrhea. The fact that these parasifeand to definitively diagnose leishmaniasis from ancient
infected llamas suggests that the llamas were frequentisrd and soft tissues. With regard to animal parasitism,
herded on moist grazing areas contaminated with egte coprolites from dog mummies should be examined in
and oocysts. The life cycle &arcocystisspecies in- the future forSarcocystisoocysts to determine whether
volves two hosts, a meat-eater such as a dog, andthe dogs hosted this parasite. Similarly, coprolites of
herbivore. Cysts in the muscle of the herbivore are eatgninea pigs should be analyzed to determine what en-
by the carnivore. The carnivore eventually passes infedeparasites parasitized these animals.

tive oocysts in feces which are then consumed by the Thus, ten years of archaeoparasitological research of
herbivore. The cycling ddarcocystispecies in the lla- the Chiribaya culture has provided us with considerable
mas may have been facilitated by dogs, and implies thasight on the nature of human and animal parasitism in a
dogs might have been associated with llamas. One egoehistoric Andean culture. Perhaps more importantly,
parasite species dlicrothoraciuswas found. This is a this work has opened more doors of inquiry that await
fascinating sucking louse that can reduce wool produmivestigation.

tion and weight gain in infested camelids. Morphologi-

cally, the head region of this parasite is well adapted to

penetrating the skin and maintaining its place while feed-_

ing. Since llamas were a source of wool for the Chiribay ‘ E r'
culture, control ofMicrothoraciusspp. infection must . _#
have been important.

Although much has been accomplished in th
archaeoparasitology of the Chiribaya, more can be do
with the advent of new techniques (Aradjo et al. 1998
The examination foGiardia cysts using immunofluores- m
cence (Goncalves et al. in press) provides a new approz
for the discovery of parasitic protozoa. The developme
of molecular biology methods for the recoveryiotruzi
ancient DNA (Ferreira et al. 2000) provides the basis f
assessing Chiribaya mammalian mummies for Chagas ¢
ease. It also opens the possibility of analyzing bloc
within ancient fleas, lice, and ticks for cruziaDNA in-
gested from the mammalian hosts.
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One aspect of future research should include excay. _r %
tions of cane-wall houses for exoskeletons of triatomirc== A Lt
bugs. Once collected, the triatomines could be tested for Fig. 10: egg oMiphyllobothrium pacificum.

TABLE

Evidence of parasites found in mammalian remains from Chiribaya sites
Parasite Host Archaeological Site
Pulex spp. Dog and guinea pig mummies Chiribaya Baja
Ornithonyssusspp. Guinea pig mummies Elaral
Gliricola porcelli Guinea pig mummies Elaral
Trimenopon hispidum Guinea pig mummies Elaral
Unidentified tick Dog mummy Chiribaya Baja
Lamanema chavezi Llama mummies El Yaral
Nematodirus lamae Llama mummies El Yaral
Capillaria spp. Llama mummies El Yaral
Trichuris spp. Llama mummies El Yaral
Eimeria macusaniensis Llama mummies El Yaral
Eimeria ivitaensis Llama mummies El Yaral
Sarcocystisspp. Llama mummies El Yaral
Microthoracius spp. Llama mummies El Yaral
Pediculus humanus humanus Clothing Chiribaya Baja
Pediculus humanus capitis Human mummies C. Baja, C. Alta, El Yaral
Trichuris trichiura Human coprolites San Gerénimo
Diphyllobothrium pacificum Human coprolites C. Baja, San Ger6nimo
Diphyllobothrium pacificum Human mummy Chiribaya Alta
Trypanosoma cruzi Human mummy Chiribaya Alta

Leishmania braziliensis Human mummy Chiribaya Alta
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