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. INFORME: CHIJI JAWIRA
by M. Wright, H. Lernnstyom and C. Hastorf
upiversity of Minnesocats Archzeobotany Laboratory Report #24
May 1991

Introduction

The strategy selected for our first phase of paleocethnobotanical
anazlysis has been to anzlyze 1) at least some samples from all
areag, 2) to focus on domestic arcas of the site, and 3) werk only
with samples where information concerning cultural contexts, field
notes, etc., were avallable. The csamples selected from Chiji Jawira
were completed duving the academic year 1990/91, when the lab plan
w&s to sort approximately 30-4C% of all samples from usable
contexts (ie not mixed, disturbed, or undocumented). However,
since we had all of the completed collection forms for this
excavation area (unlikz most octhers) we elected to sort all of the
samplez for which we had both light &nd heawvy botanical fracticne.
Although 21 samples from Chiji Jawira were floated, only 14 of

'-these Fad their heavy fracticons sorted and the heavy fraction

nical remzins sent to ouv lab by thc end of the 1530 field
eacson. Conseguently, all 14 c¢f these were sorted.
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ample sizes for the fourteen Chiji Jawira samples ranged from
to 8.0 liters (target value for a "full" sample was 8.0

< with a median of €.0 liters and a mean of 5.4 liters.
ke them somewhat smallev on average than samples fronm the
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Field methods

Botanical samples were processed using a motorized flotation
system, modified from the SMAP machine design first published by
Watson in 1976, Because the charred materlala have a lower specific
gravity than watery, they float on the water’s surface and can pour
off. Our machine is built from a a 55 gallon oil drum as a water
container, that is used to separate charred plarnt remains from the
cite matrix. Water is pumped intoc tihe system from belocw, and is
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INTERPRETATION OF CHIJI JAWIRA PLANT REMAINS

Since the area of Chiji Jawira was initially expected to be
a ceramic production zone, we were somewhat surprised to find that
this sector contained some of the highest densities and ubiquities
of domesticates of any of the excavation areas. Chiji Jawira also
displayed a much higher density of dung than any other area
analyzed (87.75 fragmerits per liter of floated site matrix as
ofFpposed to 12.51 for AKEZ2, 2.51 for Kk’aras$a, and 12.19 for AKE
1988-82 samples), an interesting finding since in some parts of the
Andes today dung is the preferred fuel for pottery manufacture
(Mohr-Chavez 1984-85). Given the generally high density of
carbonized remains, however, it is possible that the socurce of t
dung is general occupationgl refuse rather than being specifically
tied to ceramic production.

Despite a high density and widespread occurrence (high
ubigquity) of large domesticates (ie those other then Chencpodium)
relative to other parts of Tiwanaku, the Chiji Jawira samplez were
nonetheless dominated primarily by small grass seeds and
Cheropodium. The dernsities of the large domesticates zt Chiji
Jewlira (C.%4 fragments per liter of floated site metrix for meize,
0.02 for tubers) and their ubiquities (maize present in 71% of the
samples, tubers present in 14%) are comparable to the two cdomeztic
areas cast of the Akarpara -- AKE (1988-29 samples) with a .dencity
of .29 fragments per liter and ubiquity of 25% for malze &nd

)

dencsity of 0.02 and ubiquity of &% for tubers, and AKE2 with =
cdenzity of 1.10 and ubigquity of 40% for maize and a dernsity of C.CC
and ubiguity of 5% for tubers.

Within Chijil Jawira, the dumCStiCd;bu do appear to be dinsar
in the trash pits as opposed to the other cultuval contexts there,
but these pits are also denser in all botanlcal remains. In terms
of all taxa present (domesticates, wild specie=z, wood, dung and
lumps ), samples from the different cultural contexts within ChiJi
Jawivra seem to be roughly comparable to one arncther with no
strik -nv differences (see attached pie charts). The fill cont=xts
have vhaps less dung and lumps than the other contexts. Durg
mckcw>UP less than &% of the fill, where it makes up around Z0-30%
of the other contexts. Lumps also make up less than 5% of the
fill, where it is 5-10% of the other samples (except for the pit
samplez [(5%] and the nearly empty hearth).

The presence of a large number of ceramic wastevs in the
suvrface survey and in excavation led the excavators to believe that
Chiji Jawira was some sort of ceramic production zone. The results
of our analyses suggest otherwise. The kinds of taxa prezent in
the samples, their similarity across contexts, their high densities
and widespread spatial distribution -- particularly of food remainz
as compaved to the other parte of the Tiwanaku core -- all make cv=
suspect that Chiji Jawira, or at least the sectors of it we
analyzed, was some kind of dumping ground for occupation debris,
peyhaps even for garbage brought in from cthey areas of Tiwanaku.
Since we did not have the completed forms to guide cur selectlaon of
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samples for flotation while in the® field, we have riot yet flcated
some of the more interesting-scunding contexts (ie thcse associated
with a presumed adobe wall) so we could not analyze them.
Hopefully those samples would give more information about other
activities occurring at Chiji Jawira besides garbage dumping. The
one sample analyzed from a hearth context proved to be quite
sparse, containing only 14 seeds. The relative freguencies of the
taxz in the sample are not wildly different from the other
cntexts. The proportion of Chenopodium is perhaps greater in the
hearth sample than in the other samples, but the numbers heve are
so small that it is difficult to draw meaningful conclusions.

When looking at the data at the level of the cultural
contexts, as opposed to the samples taken one by one, there appears
to be as much within-context as between-context variability. This
might suggest that this dumping ground is not a uniform deposit but
may represent different, discrete episodes. It might be useful to
plot the individual samples spatially across the excavaticn aresa to
se€ if any spatial or stratigraphic patterns can be determined.
Particularly interesting might be a spatial analysis of the co-
coecurrvence of durg and ceramic wasters, given the possible use of
durig as & preferred ceramic firing fuel (Mohr-Chavez 1984-8%5).
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INTERPRETATION OF CHIJI JAWIRA PLANT REMAINS

Since the area of Chiji Jawira was initially expescted t

o)
a cevamic production zone, we were somewhat surprised to find t
t

this sector contained some of the highest densities and ubiqu¢
of domesticates of any of the excavation areas. ChiJji Jawira
displayed a much higher density of dung than any other area
analyzed (87.75 fragmernts pery diter of floated site matvix as
ocpposed to 12.51 for AKEZ, 2.51 for Kk’avadga, and 12.19 for AKE
1285-8% :amplec), an interesting finding since in some parts of
Andes today dung is the preferred fuel for pottery manufacture
(Mohy-Chavez 1984-85). Given the generally high density cof
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carbonized remains, however, it is possible that the scurce of this
durg is general occupationgl refuse vather than being specifically
tied to ceramic production.

Despite a high density and widespread occurrence (high
ubigquity) of large domesticates (le those other than Chanopodiuin
relative to othery parts of leﬁﬂdnu, the Chiji Jawira samplezs wers:
nonetheless dominated primarily by small grass seeds and
Chenopodium. The densities of the lavge domeszticates at Chijil
Jawivra (C.24 fragments per liter of floataed site metvix for maizs,
0.03 for tubers) and their UbAQLLtl g (malze present in 71% of the
samples, tubers present in %) are comparable to the two dome i
areas cast of the Akapana -- AK” (1988-82 samplez ) with & dens
of 9 fragments per liter and ubiquity of Z285% for malze and
den v of 0.C2 and ubiguity of £% for tuberzs, and &KE2 with =
e of 1.10 and ubiquity of 42% for maizes and & density of C.0Z
and ity of 5% for tubsrs.

Within Chiji Jawiva, the domesticates do appear to be denssar
in thes trazsh pits as oppoesed to the othey cultural contexts thare,
5o pits are also denzery iIn all botanical remeinz. In terms
ca pyesent (domesticates, wild specles, wood, dung and
mples from the different cultural contexts within Chiji
m to be roughly comparvable to one another with no
Iffevences (see attached pie charts). The fill contexts
ma less dung and lumps than the other contexts. Dung
czg than 5% of the fill, where it muk€b up avound Z0-3C%
ey contexts Lumps also make up less than 5% of the
& it Is E-10% of the other samples (except for the pit
5%) and the nearvly empty hearth).

The presence of a large number of ceramic wasters In the
suvface survey and in excavation led the excavators to believe that
Criiji Jawira was soms sort of ceramic production zone. The resultsz
of our analysss suggest otherwise., The kinds of taxa present in
the samples, theiv =imilarity across contexts, thelr high densities
and widespreaa gpatial distribution -- particularly of food remains
as compared to the octher parts of the Tiwanaku core -- all mars us
suspect that Chiji Jawiva, or at least the sectors of it we
analyzed, was some kind of dumping ground for occupation debrie,
pcyhaps even for garbage brought in from othery areas of Tiwanahku.
Since we did not have the completed forms to guide cur selectlon of
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samples for flotation while in the® field, we have not yet floated
some of the more interesting-sounding contexts (ie those associ -
with a presumed adobe wall) so we could not analyze them.
Hopafully those samples would give more information about other
activities occurring at Chiji Jawirva besides garbage dumping. Ths
one sample analyzed from a hearth context proved to bs quite
sparse, containing only 14 seeds.” The relative freguencies of the
taxa in the sample are not wildly different from the other
contexts. The proportion of Chencpodium is perhapgs greater in the
hearth sample than in the other samplez, but the rnumbers heve arve
=0 small that it is difficult to draw meaningful conclusicns.

When looking at the data at the level of the cultural
contexts, as opposed to the =zamples taken one by one, there appears
to be as much within-context as betwesen-context wvariability. This
might suggest that this dumping ground is not a uniform depcsit but
may vepresent different, discrete episodes. It might be useful to
plot the individual =zamples spatlially across the excavation aresa tuo
see 1T any spatial ov ztratigraphic patterns can be determined.
Particularly interesting might be a spatisl analysis of the co-

.

occuvrence of dung and ceramic wastevs, giwven the posszible use of
dung as & praferred ceramic fivring fuel (Mohr-Chavez 1984-85).
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INTERPRETATION OF CHIJI JAWIRA PLANT REMAINS

Since the area of Chiji Jawira was initially expected to be
a ceramic production zone, we were somewhat surprised to find that
this sector contained some of thé highest densities and ubiquities
of domesticates of any of the excavation areas. ChiJji Jawira also
displayed a much higher density,of dung than any other area
analyzed (87.7% fragments per liter of floated site matrix as
oppozed to 12.51 for AKEZ, 2.851 for Kk’ara#a, and 12.19 for AKE
1985-8% samples), an interesting -finding since in some parts of the
Andes today dung 1s the preferred fuel for pottery manufacture
(Mohy -Chawvez 1984-85). Given the generally high density of
carbonized remains, however, it is possible that the scurce of this
dung is general occupationgl refuse rather than being specifically
tied to ceramic production.

[

0 0_

Despite a high density ang widespread occurrvence (high
ubiguity) of large domesticates (ie those othser than Chenopodiuim
relative to othey parts of lednaku, the Chiji Jawira samplez wers
nonetheless dominated primarily by small grazs seeds and
Chenopodium. The densities of the lavge domesticates at Chiji
Jawira (C.%4 fragments per liter of floated site metvix for maizs,
0.02 for tuberz) and theiy ubliquities (malze present in 71% of the
zamples, tubesrs prezent in 14%) are comparable to the two domszstic
BTcdc cast of the Aakapana -~ AKE (1988-89 samples ) with & density

fragments per liter and ubliquity of Z5% feor maizs and

of 0.02 ana ubigulty of 6% for tubers, and AKEZ with =z

of 1.10 and ubiquity of 40% for maize and a density of 0.0Z
andgd ubliguity of 5% for tubers,

Within Chiji JawWwira, the domesticates do appear to be danssr
in the trash plts asgs opposed to the othay cultural contexts there,
but these pilits are also denzer in all botanical remsins. In terms
of all taxa prvezent (domesticates, wild species, wood, dung and
1 3, samples firom the different cultural contexts within Chijl
o & ezm to be roughly comparable to ons another with no
5 differenceg {(see agttached pie charts). The fill contexts

3 and lumps than the other contexts. Dung
; of the fill, where it makes up avound 20-30%

xts. Lumps also make up less than 5% of the
ere 1] 10% of the cther samples (except for the pit
[ <& nearly empty hearth).

The presence of a large numizer of ceramic wasters in the
suyface survey and in excavation led the excavators to believe thatl
CriiJi Jawira was soms sort of ceramic production zone. The results
of our analysss suggsest otherwise. The kinds of taxa present in
the samples, their similarity across contexts, their high densities
and widespread spatial distribution -- particularly of food vemainsz
as comgaraed to the other perts of the Tiwanaku core -- all make us
suspect that Chiji Jawiva, or at least the sectors of 1t we
analyvzed, was some kind of dumgping ground for occupation dekiis,
pcyhaps even for garbage bryought in from othey areas of Tiwanahu.
Since we did not have the completed forms to guidc aur selection of
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samples for flotation while in the® field, we have not yet floated
some of the more interesting-sounding contexts (ie those assoclated
with a presumed adobe wall) so we could not analyze them.
Hopefully those samples would give more information about other
activities occurring at Chiji Jawiva besides garbage dumping. The
one sample analyzed from a hearth context proved to be quite
sparse, containing only 14 seeds.” The relative frequencies of the
taxa in the sample are not wildly different from the other
contexts. The proportion of Chencpodium is pevhaps greater in the
hearth sample than in the othey samplez, but the numbers here are
so small that it is difficult to draw meaningful conclusions.

When looking at the data at the level of the cultural
contexts, as opposed to the samples taken one by one, there appears
to be as much within-context as between-context variability. This
might sugsest that this dumping ground is not a uniform depcsit but
may vepresent different, discrete episodes. It might be useful to
plot the individual ”ampl = gpatially across the excavaticn area to
see 1T any spatial orv ;trat'graphic patterns can be determined.
Particularly interesting might be a spatial analysis of the co-
coocuvrence of dung and ceramic wasters, giwven the pozsible usse of

amic firing fuel (Mohry-Chavez 1/oa*co).

i g Bl hoh  a pReE mo m e el g a8
SUTIG 8% & PT:’-'F-:;I r<si CET
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_ INFORME: CHIJI JAWIRA
by M. Wright, H. Lernstyom and C. Hastorf
quversity of Minnescatas Archaecbotany Laboratory Report #24
May 1991

Introduction ‘

The strategy selected for our first phase of paleoethnobotanical
analysis has been to anzalyze 1) at least some samples from all
areas, 2) to focus on domestic arcas of the site, and 3) work only
with samples where information concerning cultural contexts, field
notes, etc., were available. The =zamples selected from Chiji Jawira
were completed duving the academic year 1990/91, when the lab plan
wa&s to sort approximately 30-4C% of all samples from usable
contexts (ie not mixed, disturbed, or undocumented). However,
since we had all of the completed collection forms for this
excavation area (unliks most others) we elected to sort all of the
samples for which we had both light and heavy botanical fractions.
Although 21 samples from Chiji Jawira were floated, only 14 of
these had their heavy fracticonsz scorted and the heavy fraction
botanical remzins sent to our lab by the end of the 1990 field
season. Consequently, all 14 of thece were scrted.

ydinarily, samples were selected so that the subsample

ccted the contextual range of each individual excawvation

tion, and that some of each context type would be analyzed (ie
a vratified random sample, stratified by cultural context ). With
Chiji Jawivra, the samples for which we had both light and heavy
fractions were not gquite az representative as we would have liked
of the cultural contexts from the area as a whole, and several
Fromizing contexts were unable to be analyzed altogether (le thocoe
meye clearly acsoclated with the area’s only architectural feature
an abode wall).

B

Sample sizes for the fourteen Chiji Jawira samples ranged from
1.0 to 8.0 liters (target value for a "full" sample was 8.0
liters), with a median of 6.0 liters and a mean of 5.4 liters.
These make them somewhat smalley on average than samples from the
other domestic areas of Tiwanaku. Accordingly, comparative
measures such as ubiquity and diversity, which are highly
correlated with sample size, must be used with greater than usussal
caution.

Met hods

Field methods

Botanical samples were processed using a motorized flotation
system, modified from the SMAP machine design fivet published by
Watson in 1976. Eecause the charred materials have a lower specific
gravity than water, they float on the water’s surface and can pour
off. Our machine is built from a a 55 gallon oil drum as a water
container, that is used to separate charred plarnt remains from the
cite matrix. Water is pumped into the system from belcocw, and is
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INTERPRETATION OF CHIJI JAWIRA PLANT REMAINS

Since the area of Chiji Jawira was initially expected to be
a ceramic production zone, we were somewhat surprised to find that
this sector contained some of the highest densities and ubiquities
of domesticates of any of the excavation areas. Chiji Jawira alsc
displayed a much higher density of dung than any other area
analyzed (87.75 fragmernts per,liter of floated site matrix as
opposed to 12.51 for AKEZ2, 2.51 for Kk’ara$a, and 12.19 for AKE
1985-8% samples), an interesting finding since in some parts of the
Andes today dung is the preferred fuel for pottery manufacture
(Mohr-Chavez 1984-85). Given the generally high density of
carbonized remains, however, it is possible that the source of this
dung is general occupationgl refuse rather than being specifically
tied to ceramic production.

Despite a high density and widespread occurvence (high
ubigquity) of large domesticates (ie those other than Chencpodium)
relative to other parts of Tiwanaku, the Chiji Jawira samples were
nonetheless dominated primarily by small grass seceds and
Chernopodium. The densities of the large domesticates at Chiji
Jawira (C.324 fragments per liter of floated site matrvyix for meize,
.02 for tubere) and their ubiquities (maize present in 71% of the
samples, tubers present in 14%) are comparable to the two domecstic
areas cact of the Akapana -- AKE (1988-29 samplez) with a density
of ©.29 fragmentzs per liter and ubiquity of Z&5% for maize and
dencity of 0.02 and ubiguity of &% for tubers, and AKE2 with &
cdensity of 1.10 and ubiquity of 40% for maize and a density of C.CZ2
and ubkiquity of 5% for tubers.

O

1

)

Within Chijl Jawira, the dome st1Cdteg do appear to be densar
in the trash pits as opposed to the other cultural contexts there,
but these pits are also denser in all botanical remains. In terms
of all taxa present (domesticates, wild species, woocd, dung ana
lumps ), samples from the different cultural contexte within CRiIJ1
Jawiva seem to be voughly comparable to one another with rno
striking differences (see attached pile charts). The fill contexts
have pevhaps less dung and lumps than the other contexts. Durng
mahes up lezs than 5% of the fill, where it makes up avound Z0-30%
of the other contexts. Lumps also make up less than 5% of the
fill, where it is 5-10% of the other samples (except for the pit
samples [(u@] and the nearly empty hearth).

The presence of a large number of ceramic wastevs in the
suvyface survey and in excavation led the excavators to believe that
Chiji Jawira was some sort of ceramic production zone. The results
of our analyses suggest otherwise. The kinds of taxa present in
the samples, their similarity across contexts, their high densitie
and widespread spatial distribution -- particularly of food renain:
as compaved to the other parte of the Tiwanaku cove -- &ll maks u=
suspect that Chiji Jawira, or at least the sectors of it we
analyzed, was some kind of dumping ground for occupatiocn debris,
pevhaps even for garbage brought irn from other areas of Tiwanaku.
Since we did not have the completed forms to guide cur selection of

<
=2
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samples for flotation while in the® field, we have rot yet floated
some of the more interesting-scunding contexts (ie those assoccisted
with a presumed adobe wall) so we could not analyze them.
Hopefully those samples would give more information about other
activities occurring at Chiji Jawira besides garbage dumping. The
one sample analyzed from a hearth context proved to be quite
sparse, containing only 14 seseds. The relative frequencies of the
taxa in the sample are not wildly different from the other
contexts. The proportion of Chenopodium is perhaps greater in the
hearth sample than in the other samples, but the numbers here are
so small that it is difficult to draw meaningful conclusions.

When looking at the data at the level of the cultural
contexts, as opposed to the samples taken one by one, there appears
to be as much within-context as between-context variability. This
might suggest that this dumping ground is not a uniform deposit but
may vepresent different, discrete episodes. It might be useful to
plot the individual samples spatially across the excavation area to
see¢ if any spatial or stratigraphic patterns can be determined.
~Particularly interesting might be a2 spatial analysis of the co-
vccurvence of dung and ceramic wasters, given the possible uss of
duric as & preferred ceramic firing fuel (Mohr-Chavez 1984-8%5).
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INTERPRETATION OF CHIJI JAWIRA PLANT REMAI
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Since the area of Chiji Jawira was

a ceramic production zone, we weve somewhat surprised to find

thisz sector contained some of thes highest densities and ubiguities
of domesticates of any of the excavation areas. ChiJi Jawira zl=o
\displayed a much higher density of dung than any other area
analyzed (87.75 fragments per liter of floated site matrix as
opposed to 12.51 for AKEZ2,72.51 for Kk° ara$a, and 12.19 for
1983-8%9 samples), an interesting flndlng since in some parts
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