
UC Berkeley
McCown Archaeobotany Laboratory Reports

Title
Informe: Chiji Jawira

Permalink
https://escholarship.org/uc/item/1hc5r50x

Journal
UC Berkeley McCown Archaeobotany Laboratory Reports, 24

Authors
Wright, Melanie
Lennstrom, Heidi
Hastorf, Christine A.

Publication Date
1991-05-01

Copyright Information
This work is made available under the terms of a Creative Commons Attribution-
NonCommercial License, availalbe at https://creativecommons.org/licenses/by-nc/4.0/

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/1hc5r50x
https://creativecommons.org/licenses/by-nc/4.0/
https://escholarship.org
http://www.cdlib.org/


[ 
INFORME: CHIJI JAWIRA 

by M. Wright, H.·Lennstrom and C. Hastorf 
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Introduction 
I 

' 

1 

The strategy selected for ou ~ first phase of paleoethnobotanical 
ano.lysis has been to an~lyze'' 1.) at least some samples frorn all 
areas, 2) to focus on domestic areas of the site, and 3) work only 
with samples wr.E~ re information concerning cultural contexts, field 
notes, etc., were available. Th~ samples selected from Chiji Jawira 
~Jei-c. compl&ted dui· i ng the acaderri~c year 1990/91, when th_c lab plan 
was to sort approximately 30-40~ 0f all samples from usabl~ 
c o 11 t E: :..: ts ( i e not m i x e d , d i s l Ll r bed , or u n doc um e n t e d ) . Ho vJ e v E: r , 
since we had all of th~ completed coll~ction forms for this 
e x ..:. 2 '>/at i on a r e: a ( u n l i k e most other ~; ) we e 1 <=ct E: d to so r t a 11 of t h c 
s a-rri p l es f :) r w !-, i c h we ha d t, o t h 1 i g r. t a ;-id he a i...11· bot a n i ca 1 f r act i c n s . 
Althc,ugh 31 sample::; from Chiji Jawira we:re floated, only 14 of 

· these had th~ir heavj fr~ction~ sorted and the heavy fraction 
b ct a r: i c a l r e rn :: i n ::; s e n t to o u 1- l ab by t he e n d of t ~ e 1 9 9 O f i E l d 

· sea~on. Con~.€quently, all 14 0f these W8re sorted. 

0 r d i n ~n-- i l > · , ~.a rn;.::: l e s ~ er e- 2 e l e c t_ e d so t h.?. ~- t he sub~. 2 m r-· l E 

refl2tted th~ ccntextual range of each individual ~xcavation 
lcc5tion, an~ that som& of each cont6xt type would be analyzed (ie 
a ~· t r a t i f i ._; d r a n do m s amp l e · , st 1 a t i f i e d b » c: u l t u r a l c o n t E x t ) . W i. t ~-. 
C h i j i J a l·.' i 1- a , t h E:· s a rrn=· l e s f 0 r l.J h i c h ~J E: had bot h 1 i g h t a rid he a \/::r' 
fractions wer€: not quite cs reprE-se~tative a~ W€: woul~ hav6 likcJ 
of the cultural conte :< ts from the area as a wh0le, and sE:verc.l 
Frc.m~~. ing c·.: · r,:.2;.."':.~ L·Jerc unable to be analyzed altogethE.·r ( ie t~1 f:::~ 
mcr0 cle;.=,rl;.-' ass0.:.iatcd (A'ith th0 ar2a's onh,. a1chitectural fes. tui-~-, 
a n a t ... : 1 d c-: w a 11 ) . 

Sample sizes for the fourteen Chiji Jawira samples ranged from 
1 .0 to 8 .Ci liters ( targc·t 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 sornewh.~t srnalle·,· on average than samples froni the: 
oth~r domestic areas of Tlwanaku. Accordingly, comparative 
rn E: a s u 1 e ~. s u c h as u b i q u i t y a n d d i v e r ~ i t .Y , w h i c. h a r e h i g h 1 y 
corr6lated with sample size, must be usEd with greater than usu~a~ 
caut.ion. 

Fi 12- l c' met hod~. 

Botanical samples were processed using a motori~ed flotation 
System, modified from the SMAP machine design first publish~d ~Y 
Watson in 1976. Be~ause the charred materials have a lower specific 
gr av i t y t ha n w ate r , they fl oat on t h €: 1--J ate r ' s s u r face a n d ca n pol· ·,· 
off. Our machine is built from a a 55 gallon oil drum as a water 
container, that is used to separate charred plant remains from th~· 
s: i t e mat r i x . Wat e r i s pumped i n to the ~· '/ st c rn fr om p e 1 ow , a n d i £ . 
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INTERPRETATION OF CHIJI JAWIRA PLANT REMAINS 

Since the area of Chiji _ Jawira was initially expected to bt: 
a ceramic production zone, we w~re somewhat surprised to find that 
this sector contained some of the highest densities and ubiquities 
of domt::sticates of any of the excavation areas . Chiji Jawira also 
displayed a much higher densjty of dung than any other area 
analyzed (87.75 fragments per liter of floated site matrix as 
opposed to 12.51 for AKE2, 2.51 for Kk'ara$a, and 12.19 for AKE 
1988-89 samples), an interesting finding since in some parts of th~ 
Andes today dung is the preferred fuel for pottery manufacture 
(Mohr-Chavez 1984-85). Given the generally high density of 
carboniz~d remains, however, it is possible that the sour~B of this 
dung is general occupation~l refuse rather than being specifically 
tied to ·ceramic production. 

Des p i t e a h i g h de n s i t y a n d (..Ji des pr ea d o cc 1..i r r e n c e ( h i g h 
ut.i=iuity) of la.rge d0mesticates ( ie: those othe1 than ChE-nopodiurr, ) 
relativE to other parts of T{wanaku, the Chiji Jawira samples wEre 
nonetheless dominated primarily by small grass s~6ds and 
C h 2 no pod i u rr: • The d ~· n s i t i es of t he 1 a r g e domes t i cat es a t C h i j i 
Jen~ ..i. r a ( C . ;. 4 fr a gm E. r1 ts. p e r 1 i t e r 0 .f f 10 at·: c s i t t: · mat 1 i x f o , .. rr. 2 i = c , 
0 . 0 3 f or t u l:i E r s. ) a n d t he i r u b i q u i t i es ( rn a i z e pr €:' s e n t. i n 7 Po e;. f t h E: 

s.a11·1p l cs, turJc 1 s. p1· esE:· nt in 14 ~c,) a r E comp a r ab 1 e tc. the two come-·: ti.:: 
ar;:;as casl of the Akar:-ana -- AKE ( 1988-e.9 sarnplc-s) with a .densi <:.y 
of C.29 fragments per liter and ubiquity of 25% for maize and 
d~nsity 0f 0.02 and ubiquity of 6% for tubers, and AKE2 with a 
d--= r; ~. i t i of 1 . 1 0 a n d u b i q u i t /' of 4 O ~.,; for ma i z e a n d a d :2 n :=: i t / of C' . C : 
and ubiquity of 5% for tubers. 

· W i t h i n C h i j i Jaw i 1 a , t he do rn est i c o t e:- s do a F p e a r t o be c •: r: s. "=· r 
in the tras, h pits as opposed to the other culturai contE>'.ts thert:, 
~ut the~e pits are also denser in all botanical remai~s. In terms 
of all taxa present (domesticates, wild species, wood, dung and 
lumps), samples from the different cultural contexts within C~i~l 
J ::H.J i ~- a seem to be r o ugh 1 y· comp a r ab 1 e to one a not he 1· w i t h no 
striking differ~nces (see attached pie charts). The fill (Ont~~:~ 
ha..,./~ pc-·: haps less duns and lumps than the other contexts. Duns 
m c kc. s up 1 cs s t ha n E, ~o of t he f i 11 , w her e i t ma k ~ s u p 2 r o u n d 2 O - 3 O ~,; 
of th~ other contexts. Lumps also make up less than 5% of the 
f i 11 , w he r e i t i s 5- 1 O ~.; of t he other s amp 1 es ( ex c e pt for t he p i t 
sample~ [<5%] and the nearly empty hearth). 

The presence of a largE number of ceramic wasters in the 
surface survey and in excavation led the excavators to believE th&l 
Chiji Jawira was some sort of ceramic production zone. The results 
of our analyses suggest otherwise. The kinds of taxa present i11 

the samples, their similarity across contexts, their high densiti~s 
a n d w ides p 1- ea d spat i a l d i st r i but ion - - pa 1 t i cu l a r 1 y of food r en 1 a i n ·;::, 
as compa~ed to the other parts of the Tiwana~u core -- all rnak~ ~s 
suspect that Chiji Jawi1a, or at least the sectors of it w~ 
analyzed, was some kind of dumping ground for occupation debris, 
perhaps even for garbage brought in from other a1· eas of Tiwanakw. 
S i n c E we d i d not have t he corn p 1 et e d for ms t o g u i de· c: u r s ~:d cc : ~ . .:, r: c· f 
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samples for flotation while in ther field, we have not yet floated 
some of the more interesting-sounding contexts (ie those associat~d 
with a presumed adobe wall) so we could not analyze them. 
H0pefully 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 quit~ 
sparse, containing only 14 seeds. The relative frequ~ncies of the 
taxs in thb sample are not wildly different from the other 
contexts. The proportion of ' thenopodium is perhaps greater in th~ 
hearth sample than in the other. samples, but the nurnber s here are 
so small that it is difficult to draw meanin9ful conclusions. 

When looking at the data at the level of the cultural 
contexts, as ·opposed to the samples ta ken one by· one, the.1- e appEa rs 
to be as much within-context as between-context variability. This 
might su~gest that this dumping ground is not a uniform dEposit but 
may repr~sent different, discrete episodes. It might be us6ful to 
plot thE individual samples spatially across the excavation ar~a to 
se~ if any spatial or stratigraphic patterns can be determined. 
F'art~cularly interesting _might be a spatial ancilysis of the co
bccur1·6nce of dung an~ ceraffiic wasters, given the possibl6 us2 ~~ 
dun; c.~- a prs.fe:rr.sd ce.ramic fi1ing fuel (Moh.,...-ChavEz 198~-s::::. ). 
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Introduction 

1 

The strateg)' selected for our first phase of paleoethnobotani.cal 
a. n,:.; l >"S i s ha s bee- n t o a n & l:' z. e 1 ) .a t l ea .s t some s a rn p l es f r om .s. 1 1 
areas, 2) to focus on domestic ' ar6as of the site, and 3J work 0nl, 
w ~ t h s a rn p l es ~"' h Eo r e i n f c r ma t i o n c o n G er n i n g cu l tu r a l co n t e ;.; t. :::: , f i c:: l d 
not6s, etc., were available. The ~amples selected from C~1iji J awi (a 
11.12~·.: completed du1- i n8 the academic ysar 1990/91, l•Jhen the: lab pl at, 
was to sort approximately 30-40% of all samples from usable 
con't...~- .. ·~~s ( ie not rni:i<ed, distu1-bc-d, or undocurr1 e ntE~d). Hov.J2v;;;r, 
:~ i n c e: w c had a 11 o f t h E: comp l e: t e d c o 11 ·-== c t i o n f or rn s f 0 r t h i E: 

2;.;c .~°'.:ation area (unlike rnost others) we el2c..t.ed lo sort alJ. of th<:· 
samples f.)r which we had both light and heavy botanical fractions. 
~~ l t h C· u g h 3 1 s a rn p l e ~3 f r om C h i j i J a l·J i r a we 1 e f l o a t e d 1 o n l y l 4 o f 
these had th2ir hea\/Y fraction:::: ~orted a.nd t he hea'·Iy f1action 
b 0 tan i ca l r i:, m .s i n ::· sent to o u ·1- 1 ab by the e nd of t h c 1 9 s~ O f i c-::-· l d 
s ea-::· o n . Co n s c.• q u e n t l l , a.11 1 4 o f t he~: e 1t<J or 6 s C· 1 t e d . 

Or d i 11 a 1 i 1 / ) '.::,a rn ~ l 2 s h' e r c- s e 12 c t 2 d so t ha t t h 8 ::_: u b ~ .. 3 rn p l <:. 
r <::.fl<:: ct e cl t. h E.. cc, n t e ,.; tu a l ·r an g G o f e 8. ch i n di '·~/id u a l e ;.;: c a: . .1 a t i 1.::- n 
locati :)fl, r.inc; th.::il some of each cont.e:.;t t '/PC: L•Jould b0 analy22ci ( i ":: 
a :::. t T ,=, "'.:. i Li. ~..:- d r c. n d c rn s a mp l e-, st r at i f i e d b >· cu l t u -r::d c o n t E· ;.: ~ ) . ~L ·::.. :·-. 
Chiji Ja~·;ira~ th e s&rnples fc,,y ~..,ihich L·JE' h .7id !x.t h lL~ht an · -~ hea\/ / 
fractio ns L·JerE. n(jt . .::;u.ite a.:::.: repr.esc;;. r,t.::..t.i. o...:<:.- a .:" L•J·~:. 1.-J,:.; uld he:~ · ~:.:_: ~.:!; ,..:: .... J 
u f t. h c. c u 1 t u r a. 1 cont e \ t ~: f r o rn th u a i- ea a::.. c, v·J h C· l .::: :· a n d :;:.. c- v c. r i ::.. ~-
.= 1 C1if1~..:i;;_;; c ·:.1 r1 t .;;·:·.t~ 1·J er•::: u ·.1abL~ t' .. ) be a.nal ·/zed 2ltogeth..:· r (_ ic- t :·1c-::·::· 
r11 u 1 · .::: .:: l <s s .,- 1 >' 8. s ,::; ·..:: .. ' <~ .i. .:-i t e d h' j_ t h l h <;: a. r ea ' :s:: on l / a 1' c h i t s ( tu r .s l f e .:::~ t u :- .~ . ~ 
. .:.; n a ~. o c~ .,:.- ~·J a l l ) . 

Sample sizes for th& fourteen Ch i ji Jawira samples rangsd from 
1.0 to 8.0 liters (target value for a "full" sample vJdS 8.0 
l i t e r :::: ) > L--.J i t h o. me d i a. n c, f 6 . O l i t e r s a 11 d a me a. n cf S . 4 l i t 2 r ::;; . 
T hes ·S rn a k c t h <·· rn so rn e ~·J hat s ma 1 J er o n d v e r age t ha n s a rn p l e :;:, f I' c r, 1 t h .:;;. 
. ..:::. ~_her dornr:;stic. areas of T lwanakLi. A1::.cordi ns;ly > ccmpa1ati".../e 
tr1 's a·::; u r '::· ~; s u c h a.:;:.; u b i q u i t y a n d d i v er s i t y ; t,.J h i c h a. 1· e: h i 9 h l y 
c o 1 r E: l a t c· --~ i.-J .i t h :::·am F l E ~ . .i z e: , rn us: t t:::i:e u :;::; E. (! H ~ t h g r ea. t e r t h .s Ii 1~'. =· u ::: a ~ 
caution. 

F i .;:. l ·.:~ rn e t h o cl'.::. 

Botanical samples were processed using a motoriz~d flotation 
S/stern, modified fr orn t hE: SMf--:.,p rna.c hi ne design f i 1-::"" t pub l i she: d b> 
Watson in 1976. Because the charr&d materials have a 10w€r sp2 : iflc 
g :' a.\./ i t '/ t ha n w a tel~ , t he;,; f l o a. t o n t he ~J a t e 1· ' s s u r f a c: e a rid ...::: a n po 1J r 
off. Our machine is built from a a 55 gallcn oil drum as a wat~r 
container, that is used to separate ch .::~rr.:::· d pL:~·n-1t rernain::-:; f ·1 orr1 th~ 
:=:: l t e ma t 't i x . t.J ate r ~ s pump e d i n t Cl t !-1 ~ s: ;. .. ·:::.: t em f ~- om b E: 1 C· l·J , a 11 d i s 
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INTERPRETATION OF CHIJI JAWIRA PLANT REMAINS 

Since the area of Chiji Jawira was initially expec ted to be 
a ceramic production zone, we were somewhat surprised to find that 
tt1is sector c0ntalned som~ of th i highest d e nsities and ubiqui t i es 
of domes t i ca te s of any of t he e x ca"'' at ion a r ea s . Ch i j i J m._i i r a 2 ls o 
displa yed a much higher density . of dung than any other area 
a 11 a l>" z e d ( 8 7 . 7 E· f T- a g rn e n ts pc r . 11 i t e r of f l o a t e d s i t e ma t r i x ci s. 
opp o ~: e d to 1 2 . ~-, 1 f o r AKE 2 , 2 . 51 for K k ' a ·1· a .$a , and 12 . 1 i:; for A ~( C: 
198:5-89 samples), an interesting finding since in some parts of th1= 
Andes today dung is the preferred fuel for pottery man ufactur2 
(Mohr-Chavez 1984-85). Given the generally high density of 
carbonized remains, however, it is possible that the source of this 
dur1g is ~eneral occupation~l r6fuse rather than being specificall y 
t i ed to ceramic production. 

Des p i t. e a h i SJ h d c· n s i t y a fl d vJ i de :::; pr ea d o c c u r r E; n c e ( h i g h 
ubiqui t y) of large domesticates ( 16 those other than Chenopodi u n : ~ 
r E l .;.i t i ·v· ~ t o o t he r pa r t. s of T i v.; a na k u , t he C h i j i J a ~-J i r 2 s amp l e::, ~·Jc- r ''.: 
nonetheless; dominatc-d primar.i.l >-' b 'l srno.11 g1as~; sE:Eds arid 
Chenopodiu_m. The d<:: nsities of the la r ge domesticate s: at Chiji 
J 2 l--J i r a ( C . : : 4 fr a s rn E: r1 t E. p e r l i t e r ci f ..c l o a t <::: d s i t c- ma t '( i >< f o r · n: c"J ~ .= .:-:- , 
0 . 0 -::: f c r tu be r s ) a n d t h c- i r u b i. q u i t i <:;· ~_.; ( rn .:-~ i z e pr c- '.2:> e n-:. i n 7 1 ~c; C· f t h ,: .. 
~. a.r1 ·1p l e s , tub -:-·i-~. p·r e :.::::e nt in 14 ~.,; ) a r ·2 c o m p a r ab l c- tc:i the tirJo domr::. :::- L .i : 
a. 1 •:: as e a s l of t h c ~~ k a pa fl a - - A rT ( 1 9 8 8 - e 9 s a rn p l es ) ~" i t h a de m:; i ·~- > 

o f 0 . Z 9 f r a gm E 11 t '.3 p E: r 1 i. t 1::- ·:- a n d u. b i q u l t y o f : : , ':'c; f c ·r ma i :: 2 c. ri c~ 
de n s i t y of 0 . O 2 a n d u b i q 1~: ~ t ,. c. f 1S ;,; for tu b <:::: r 2 s a n d A ~< E 2 ~..J i t h .::::. 
d 17: n :.::: l t y c.1 f 1 . 1 O a n d u b l q u i t '/ o f 4 ·.) ~.; f or ma i z e a n d a d e n ~· i t '/ c .. f c . c- := 
.~ n c~ u b i q u i t y o f S '?~, f or t u b <S r ::;:; . 

l-J l th i T"1 Chi j i Jaw i r a , t. h E~ do m E°; st i c .~ t e. s d .,:1 a pp ea)- t o b E. .,: .. :-. n s. ;~ r 
i n t h ;,::; t 1 · a~. h p i t. ::;. a ~. opp o :s 8 d to t he o t h E: r cu l t u r .s. l co n t e ):'. ts t he r r..:· ) 

tut th2s e pits a r e also d 2 ns6r in all botanical remains. In term s 
of a l l t ax a pr <:<:. 1:; n t ( do rn <::st i co. t e :s , w i l d s p 8 c i e:::. ) i.-J o c d , du rig and 
1 u mp::: ) , s amp l es f ·,· o rn th .s d l ff er e n t cu l t u r a 1 co n t e x ts: i.-J .i t h i n C h i j i 
.] a l·J i. ··,-a. '.3 E- & fl! t 0 be r o u g h l ::I" corn par .:-~ b l e t o o n e: a n 0 t h c. r ~·~ i t h no 
:::: t . r i 1 i n :9 d .: f f c- r .~ n c 2 2.. ( ~: 1-:': e at t a. c he d p l e c ha· r ts ) . T he f i 11 co n t ,-~- >< t :::.. 
ha .._ .. •,~ ;::· ;:;. r h .s ~· ::;; l s :::; s du r; 9 o. n d l urn p s l h .a n t h c o t hf:: r c o n t e x ts . Du 1 1 :; 

ma kc. s u p l 0 :.::. s: t ha ti 5, ~c: o f t h E=; f i 11 , L;J he )- e i t ma k es u p a. 'r o Ll n d 2 O - .3 0 ':c., 

of th E: o th E r c o n t e :I\ ts . Lumps a l so rn a k e up 1 es::;; th a n 5:· ~c. of t h 6 

f i 11 , ~J he r e i t i s 5 - 1 O ?o o f t he o t. he r s amp l e ~: ( e x c E: pt f o 1- t h E- p i t 
s amp 1 e ::, [ < 5 ~:,, J a n d t h 0 n E: a r 1";1 e rn p t. y h 2 a 1- t h ) . 

Th6 presence of a large numbe r of ceramic wasters in th e 
s u ~ - fa c e s u r v 2 / a n d i n e x ca vat i on led th E: e x ca°'.' at o 1· s to be l i 2 \/ e: t. ha i_ 

Chijl Jawira Has: :=:oms sort of cc.ramie produ.-:.tion zone. The result :=: 
of our analyses suggest othe r wise. The kinds of t a xa present i r1 
the- s;ample.s, their :::.imilarity ac-1oss contexts, their hi~h densi t i c-~ 
a n d ~·.J i des p r 6 ad s p ::. t i c l d i s; t r i bu t i o n - -- pa 1· t i cu l a r l y o f food i- en 1 a i n :::. 
as compa · ed to the other parts of the Tiwana~u co r e -- all ma~~ u ~ 
suspe c t that Chiji Jah1i ·i-a, o r at least the sc-cto'rs of it \.-JC: 

a n a. l / z c d , lrJ a :::::, ~. 0 me k i n d of du mi:: i n g g 1 o u n d f o 'I o cc up at i on d e C. '1- i ::. ~ 
pc~haps e ven for garbage brought in from other areas of Tiwa na~ u . 
S i n c e we d i cJ not ha \/ e t he c om p 1 e t e d f o r ms to g u i de o u r s c- l €' c t ~- o n ·J f 
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some of the more interesting-sounding contexts (ie those associat~d 
with a presumed adobe wall) so we could not analyze them. 

f 

Hopefully those samples would give more information about other 
activities occur1ing at Chiji Ja~'-Jlla besides garbage dumping. The 
one sample analyzed from a hearth context proved to be quite 
sparse, containing only 14 seeds. ·

1 

The nslative frequ&ncie::o.; of th(:. 
taxa in the sample are not wildly different from the other 
cc) n ts :<t: .. s . The p 1 op or t i on of Che no pod i urn i s p e 1- haps g ·re at c r i n t h E. 

h c;. a r t h s amp 1 e t ha n i n t he o t he ,1- / s amp 1 es ) bu ~~ t h c nu rn be r s he r e a r c 
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 one1 there app~ars 
to be as much within-context as between-context variability. Thi s 
might suggest that this dumping g r ound is not a uniform ds;::.csit but 
rn a">" 1 e p .. r- es en t d i ff er en t , d is er et e e p i sod e ·:::; . I t m i g ht be us c- f u 1 to 
p l o t t he- i n d i v i du a l :=;;a rr1 p l e s spa t l a 11 y a c r o :::: s t he e >'. c av a t i o n a r c a t ..:_, 
s <:: E if any s p .:3, ti .:d o ~- ~: t 1 at i ~(i- a phi c pat t E: r n s ca n b E: de t e nn i n e d .. 
Pa r t i cu l a r l '/ i n t er est i n g mi g ht b ·= a s F~.a ti a l a n a. l >' s i s of t h c- co --
0 c .. _· u r re n c 2 of dun9 and cei-arr1ic ~..iaster~:>, 0i..,/0n the pos:::ibl~ U'::; .~ of 
du n G ci s a p r c. f ·2 r r e: d -:.: .::- r a m i c f i r i n g f u e l ( ~k_. l-1 ;· - C ha\.' s z 1 ·;i 8 ..'.l - S::. ) . 
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Introduction 

1 

The strateg>: selected for our first phase of paleoethnobotanical 
a. JV3. l ys is has been to a na l:·ze 1 ) .at 1 east some sarnp l es fr om .9; 11 
areas, 2) to focus on domestic ' ar& a E of the site, and 3) work o n l / 
...,; l t h s a rn p 1 es ~...;hi::: ·r e i n f cq- rn .a t i o n c o 11 c er n i n g cu l tu r a l co n t e :..: t :::: ) f i c- l d 
not&s, etc., were a vailable. The samples s e l e cted from C~1ijl J a wl ~a 
v,1 e ~· c :: om p l e t •= d du ·i- i n g t he a cad em i c ye a r 1 9 9 0 / 9 1 , ~·J he n t h.:: l ab p l a n 
~as to sort approximatel y 30-40~ of all samples from usabl e 
co n t. s .. ·~ -t:. s ( i e not m i x & d , d i s tu r bed , o r u n doc um e n t e d ) . Ho vJ EJ v c- r , 
:~. i n..:. c, w E had a 11 of t h s comp l et e d co 11 e c t i o n for ms f o 1- th i s: 
& ;·~ C .5 \:at.i.on a r s.o (unlike most others) we elected to sort alJ. c.;.f th<::-: 
s amples for which we had both light and heavy botani c al fra c tions. 
Althcugh 31 samples from Chiji Jawira were floated, only 14 of 
t he:=:: e had t he i r heavy f r a c t i o n ~· s o 1- t e d a. n d t he he a \1 y f 1 a;:: t i o n 
b 0 t.s n i c: a 1 r E: rn a i rn:· s e n t to o u '1 • l ab by t he e 11 d of t h £ 1 9 9 O f i e 1 d 
s.::;a-:::· un . Con:::.equ.ent l /, a.11 14 c,f t he::::c· 1rJ01-c-· s o rted. 

0 r -=-; i n a r i 1 / > •::;a rn p l es v.1 er ~ s e l e c t e d so t ha. t. t h 2 ;::; u b s amp l -::. 
r 2. f 1 c c t e d t h s ,:: o n t e ;x.: t u. a l r a n g e o f e a c h i n d i \/ i du a. l e >:: c .s. "i a t i c n 
l Ci c.::~ t ~ ::·· n , a. n c~ t. ha l. =:;on 1 r:: of ea c h c c· n t e :..: t t /'pc ~·Jou l d b-::: a n a l / z. e d ( i .. ::. 
2 :::. t ·i 0 -::. i f ..i c d r o n rJ 0 m s a mp l e" , s t r at i f i e d b > c u l t u r a l c o n t <:~ ;ct ) . ~j i ~ :·-, 
Ch iji .JaL•Ji ra ~ th .: s&mples f c, r l-Jhi c r. 1.-Js· h .~d b ,::_.th light a~-1 "-~ heav/ 
f r a. c ti o n s ~·J ;,.;; r e-. n 0 t ..:; u i t e ,;;_ :::.~ r e p ·r ·S s e- r. t a. t i · ~ .. <=.:: a .:.. t·J r::,. ~--J c) u 1 d h c1 \ · .:;. : ..:. k .~ ,j 

.. J f tf ·1 ,:: ( :·Jlt u. r .::i. l c c:nt -,.;:·:-: t s from th e ar ed a ~~ a v-Jh c,) l i:. , and :::::<::·1.. .. c 1·.:.. : 
;.: ; C-i i 1 ..:. ...:: i , : _;.; cc .. i 1 t .. :;- ;.., t s- l·J .. ;: ;· ,::: 1.....;, n at. .. 12 t ·.:· be- a. n a l y zed a l t o -;1 e +:. h s· r ( i c t :--11:::::· ~= .-:· 
r1 1cr.~: c. li::. a rl / as •::,,~,,·::.iat<-.:d h'.ith th<:: area':::; onl / archite c tu·ral f2 .::.c tu :-.,:· : . 
. ~ n .::; ~:· .. :) ·.::! .:- 1·J a l ..!.. ) .• 

Si.;;, r-r1 pl e :::: i z e-:::: f c.1 r th ,::: f o u. r tee r1 Chi j i Jaw i 1 a s: ample 8 1 a n g .s· d from 
1. .0 to B .0 liter ·s (ta r get value for a "full" sample \.>Jas 8 .0 
liter s ), with a median Gf 6.0 liters and a mean of 5.4 lltars. 
T h<~ ' ~ ·::::. ri' if.i kc t. f1 ·:..' m sornet•,1 ha. t sma 11 Er o n aver a9e than samp 1 e::::, fr' cni th ·:=.:. 
'::. -!-_ h c- r .j c11r1 ,_:; :=: t i c. a r ea s o f T l w a. n a k u , ~j c c o r c~ i n g l y , c om pa i a. t i "i e 
rri '~a :::; u r (~ :::. ·:.; u c h 2 : .: u b i q u i t_ y a n d cl :L v e r s i t y , t·J h i c h a r e h i g h l >" 
c o ~ r E- .:. a t. c '--:J V.J ~ t h ::: ,.:.;.mp l e- ::::.. i z e , rn u ~: t be u ::::: .:::. ·~~ ~·J ~ t h g r eat e r t h ,:::,, i-i L« .:.. u ::::. a ~ 
(.. aut i on . 

F.i .::-1·~~ rnethocl:::. 

8 o tanical s a mples were processed using a mot0riz~d flotation 
2:; Y .st e rn > mod i f i 8 d f 1- om t h € SM t-".1 P rn a c h i n e de s i g n f i 1- :::, t p u b l i s h,:; c~ b ;, 
~.Ja t so n i n 1 9 7 6 . E: e ca.use t he c ha r r 6 c ma t c r i a 1 s ha\.' e a l l.) w .;:, r ~. ;::; .. : .. :: i f i .. ::. 
g :- a \.." i t > l ha n w a t er , t he/" f 1 o a t o ri t he vrn t er ' s s u r f a c e a nd 1::. .s. n po !.J'1 • 

0 ff . J ur machine i s built from a a 55 gall 0 n oil drum a s a W d t~r 
c. on ta i n c:: r , t hat i s used t c.1 s e p a. r at e c ha r r i::d p l a n t ..,.- em a i ~-1 :.; f i o rr, th~ 
:.::: i. t e ma t 'I" l x . L.J a t e r i s p urn p e d i n t b t I ·1 ·=· s :, · ·s t e rn f ,- o i'r1 b e l o t·J , a n d i s 
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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 wexe somewhat surprised to find that 

I 

this sector contained som& of th~ highest densities and ubiquities 
of domesticates of any of the excavation areas. Chiji Ja~...Jira al:=:o 
displayed a much higher density .of dung than any other area 
analyzed (87.75 fragments per · ~iter of floated sit6 matrix as 
opp o ~: e d to 1 2 . 51 f o r AKE 2 , 2 . 51 for K k ' a ·r a .$a. , an cl 12 . 1 9 for Ar( E 
198:3 - 89 samples), an interesting ·finding since in sorne parts of th2 
Andes today dung is the preferred fuel for pottery rnanufaGture 
(Mohr-Chavez 1984-85). Given the generally high density of 
carbonized remains, however, it is possible that the source of this 
dur1g is general occupation~! refuse rather than being specifically 
tied to ~eramic production. 

r . .i. 1.-. • L j • t I • J I ( i... • l _)esp :i. ._ e a 1 1 i :;i ,-1 o e n s i _ ·/ a fl.:::~ v.; i G 2 :s p: ea o o c c-u r r €:' n c e , i lg ,~1 
ubiquity) of large domesticates (ie those o ther than Chenopodlu~ ) 
r e l a ~- i ·v· \:. t o ei t he I pa r ts of T i L-J a n a k u ~ t he C h i j i J a i.-; i r a s a rn p l es ~·J e; r ~
none the 1 es s do minal6d p r imari l y by smal l grass Se6ds and 
Chenopodium. The densities of the largE do rnesticates at Chiji 
Jcn"'-li ·,-a. ( C .:~:4 fra9rnent::. pe-r lit.2i- c1f floaL:-d site mat ·rL.;; for · rnai.z.:-:-, 
0 . 0 :;. f c r tube r s ) a n d t h ~ i r u b i q u i t i es ( m ,:., i z e pr es e n:. i fl 7 1 ~.; of t h ,:_..· 
:::_, a. rn r-- l .2 s , tub .::, r s: p -i" e s e n t i n 1 4 ;>.; ) a r e c o rn pa r ab l c- t c, t he t i.-JO do m ~::. :::: t. .i ·.: 
a 1 ·~: a s ,~ a st of t h 8 ~~ k a.pa n a - - A I< E ( 'l 9 8 8 - 8 9 s a rn p l es ) ~.J i t h a de n :::; i t >. 
o f O . 2 9 fr a gm·~ i-i t ::::; p E: r l i t c- ·:- a n d u b i q u i t >.. o f .= E) ~e; f c 1 in a i z e a ri c 
de n s i t / of O . O 2 a n d u b i q '~·'. i t >- ,: .. f 1S ;o f or tu be r s ~ a n d Ar·: E 2 hi i t h .s. 
c! •::: n != i t y c1 f 1 . 1 O and u.. bi q u i t y of 4 O ~.,; for ma i z e a n d a d 2 n s. i t / of C' . C': 
.s, n c u b i q u i t y o f .s ;-~, for tube r :::.; . 

l-Jl th~ 11 Chi j i J a~.,; i ·1 a , t. hE: dome: st i cat cs ck) appE:' ar to be .:::!·? ns:•:. f 
i n th c t i · a::.. h p ~ t. s .:-i. ::::: opp (ls e d to t he o t he r c u l tu r .s. l co nt e Y. ts t he r 8 > 

bu. t t h c.-s c. p i t. s aY e:: a l ~: o d c- n ::::., ,.:; r i n a 1 1 b o t 2 n i ca l r em a l n ~; . I n t e r m :=:. 

o f a l l t a >< a pr c- ·:: e n t ( do ni e; s t i c o. t es , w i l d s p .s- c. i es , ~J o c1 ,:-J. , du rig a. n d 
l u mp::=: ) , ~:a rn p l e. s f ·1- o rn t he d i f f e ,- e n t c u l t u r a l co n t e x t :=: i.-J i t h i n C ~-. i. j i. 
.J :nL;, : · a s c-- e rri t o be r o u g h l;l c o rn par ab l e t ·::::. o n c a not h c 1· ~·~ i t h no 
~: ~~ r i L, i n :9 d ~ f f c· r ·~ r 1 c e: s ( s 1·:: e at ta c he d p i e c ha· r ts ) . T he f i 11 co n t ,-::- >< t ·=.. 

h .~n. · .. :: p ,=.. ·;· h.s.p :!.: l e:::s du. n ;~ a rid lumps than the other contexts . Dun; 
ma k ,-:_ ::... u r::- l & ~- s t ha 11 _:, ~.,; of t h E: f i 11 , ~-.i her e i t ma k es up a r o u n d 2 O - 3 0 '.?-CJ 

i.") f t.he other contexts. Lumps also make up l ess than S~c; of the. 
f i 11 ~ i..J he r e i t i s :, - 1 o ~~ of t he ct he r s amp l es ( e x c e p t f o r t h s p i t 
samples [<5~~) and the- nearl/ empty hearth). 

Th~ presence of a largE number of ceramic wasters in the 
s u :· fa c.: e s u r v 2 >... and i n e x ca vat ion led the e >: ca i,.1 at ors to be l i e v c: t. h .st 
C :·-; i j .i Jaw i r a 1.-J as :::: om-=. so r t of . .::; e. r a rn i c p 'I o du.":.. t i o n z o n e . T he r es u l t .:::: 
of our analyses suggest otherwise . The kinds of taxa present ir1 
the- :::;arnples, thosir Eimila1ity across; contexts, their high densitic-~· 
a n d ~·J i des p i- E: .s d s p =~ t i a l d i :=; t r i b Lt t i o n - - par t i cu l a r l y of food r en 1 a i n :::, 
a:=: comr-:a·,-ed to the other parts of the Tiwanaku core -- all ma.k-.:- u:=. 
susp2ct that Chiji Ja~..ii ·i-a, or at least the s2ct.o'rs of it i..;e: 

a;-12.l >1 zc-d, vJa~; ~-ome kind of du.m~ing g1ound foT occupation d e t .-1-i.:.· p 
perhaps even for garbage brought in from other areas of Tiwana~u. 
S i n c. s we d i d not ha\/ e t he c o rn p l et e d f o r rn s t o g u i de o u r s ,.;: l e- c t. ~- .::, n ·~ :. f 
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samples for flotation while in thet field, we have not yet floated 
some of the more interesting-sounding contexts (ie those associat ed 
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. i The relative f ·requencies of th 0 
taxa in the sample are not wildly different from the other 
contexts. The proportion of Chenopodium is perhaps greater in th~ 
h 2. a r t h s a rn pl e th a n i n the o t he y:r s amp 1 es > but th 2 nu rn be 1- s her e a r e 
so small that it is difficult to draw meaningful conclusions. 

When looking at the data at the level of the cultu1~a1 
contexts, as opposed to the samples taken one by one, there app&ars 
to be as mu c h within-context as between-conte xt variability. This 
might suggsst that this dumping ground is not a uniform deposit but 
may represent different, discrete episodes. It migh t be US6ful to 
p l o t t h E i n d i \I i du a l s; a rn p l e: s spa, t l a 11 '/ a c r o :::; s t he e x c a\/ a t i o n a r c 6 to 
s 2 E. i f a n y spat i .:.d o ~- ~: t 1-.a t i g 1- a p h i c pat t er n s ca n b E de t e nn i n e d . 
Particularly interesting might be a spa t ial analysis of th~ co
oc.cun-· em::.c: of dun,;i and cetarriic. ~.,iastcTS, gi ... ./Bn th e po:3:::.:ibl<s. us.::_- of 
,:Jung 82:; a pref.2r 'rc;d c .. -~rarnic firing fuel (Mc1h~-- Cha"-.IE:Z 1 'j8~-85). 
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INFORHE: CHIJI JAWIRA 
by M . W r i g ht , H . Le n n st 1· om and C . Hast or f 
~,n i ve. r sit>' of Min nesoa ta Arc haeobota ny Laboratory Re-port #24 
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Introduction ,/ 

1 

The strategy selected for our first phase of paleoethnobotanical 
an&lysis has been to an&lyze ~) ' at least some samples from all 
areas, 2) to focus on domestic ar6as of the site, and 3) work only 
with samples whE:re information concerning cultural contexts, field 
notes, etc., were available. Th~ samples selected from Chiji Jawira 
vJ er c. comp l e: t e d du 1· i n g t he a cad em i c ye a r 1 9 9 O I 91 , w he n the lab pl a n 
was to sort approximately 30-40~ of all samples from usable. 
cont2xts ( ie not mix~d, disturbed, or undocumented). HovJevcr, 
since we had all of t~e completed collection forms for this 
excavation are:a (unlike most others) we elected to sort all of the 
samples for which we had both light and heavy botanical fractions. 
Althcugh 31 samples fTorn Chiji Jawira were floated, only 14 of 
these- had th~ir heavy fraction~ sorted and the heavy fraction 
bot a n i c a 1 1- e rn s i n s s E- n t to our 1 a b by t he e n d of t he 1 9 9 0 f i E 1 d 
season. ~onsequently, all 14 of these were sorted. 

0 r d i n a r i l y , s. a rn r:: l es v..1 er E- s e l e c t e d so t h .-e t t_ he subs am~ l E 

reflected th~ ccnte~tual range of each individual excavation 
lee.st ion, anc that some of each conte:xt t)lpe vJ ou ld be analyzed ( ie 
a st r at i f i c d r a n do m s a rn pl e·, st r at i f i e d b >' c: u 1 tu r a 1 cont E x t ) . W .i u-, 
Ch i j i J a ~..; i 1· a , t h 2 s a rn p l es f or w h i c h ~J e had bot h li g ht a rid he a\; / 
fractions were: not quite as repre-se-nt2ti .... .1e as: we vJoulc r1ovc: likecJ 
of th2 cultural conte;.zts from the ar6a as a whole, and seve1·al 
~ r c, m .i ::r. i n ·~ c •.:) r1:. e x. ".: ::: ~·J s r e u nab 1 c t o b E a n a l y zed a 1 toge t h E: r ( i e tho:::: €· 

rri c 1 · e c l 2 s r l '/ ci s s 0 ·.: i a t e d v..' i t h t h E: a r ca ' s o n l '/ a 1 c h i t e c tu r a l f ea tu r ~· ) 
an abodE: wall). 

Sample sizes for th6 fourteen Chiji Jawira samples ranged from 
1 . O to 8 . O 1 i t er s ( tar g eo· t v a 1 u e for a " f u 11 '' s amp l e was 8 . O 
lit~ r s), with a median of 6.0 liters and a mean of 5.4 liters. 
These make them somewhat srnalle1· on average than samples from the 
oth~r domestic areas of Tlwanaku . Accordingly, comparative 
rn6asures such as ubiquity and diversity, which are highly 
correlated with sample size, must be usEd with greater than ususa~ 
caution. 

Methods 

Field method~. 

Botanical samples were processed using a motorized flotation 
s.yst-em, modified f1om thE:. SMAP machine design first pub I ishe:d by 
Watson in 1976. Because the charred materials have a lower specific 
gl·avi ty than wate1, they float on the: ~rnter 's surface and can po u r 
off. Our machine is built from a a 55 gallon 011 drum as a water 
container, that is used to separate charred plant rernains frorn the
site rnat1ix. Water is pumped into the E-)'Stem from below, 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 th~ highest densities and ubiquities 
of dorriesticates of any of the excavation areas. Chi j i Jaw i r a also 
displayed a much higher density of dung than any other area 
analyzed (87.75 fragments per1 Iiter of floated site matrix as 
opposed to 12.51 for AKE2, 2.51 for Kk'ara$a, and 12.19 for AKE 
1988-89 samples), an interestin~ finding since in some parts of th~ 
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 occupation~! refuse rather than being specifically 
tied to ·ceramic production. 

Despite a high density and ~Jidespread occurrence (high 
u [, i q u i t ·y ) of l a. r g e dome st i c a t es ( l E: t hose o t he r t ha n C he no pod l u rn ) 
relative to other parts of Tiwanaku, the Chiji Jawira samples wEre 
noneth~less dominated primarily by small grass seeds and 
Chenoeodiurn. The densities of the large domesticates at Chiji 
J a l.J i r a ( C . 3 4 f r a gm E: n t ~. p e r 1 i t e r 0 f f l oat c- d s i t c- ma t r i x f o '( m .s i :: e- , 
O . O 3 for tu be r ~. ) a n d t he i r u bi q u i t i es ( ma i z e pr es e n t i n 71 ~.; of t h 6 

sampl~s, tut6rs present in 14%) are comparable to the two dom6itic 
ar.sas cast of the Akapana -- AKE (1988-89 samples) with a _densi:y 
of 0.29 fragments per liter and ubiquity of 25% for maize and 
dsnsity 0f 0.02 and ubiquity of 6% for tubers, and AKE2 with a 
d0nsity of 1.10 and ubiquity of 40~ for maize and a density of c.c: 
and ubiquity of 5% for tubers. 

· Within Chiji Jawira, the domesticates do appear to be d2~s~r 
in the trash pits as opposed to the othe1 culturai conte>:ts therE:, 
but the~e pits are also denser in all botanical remains. In terms 
of all taxa present (domesticates, wild species, wood, dung and 
lumps), samples from the different cultural contexts within Chi~l 
Jawi1·a seem to be roughly comparable to one another with no 
striking differ~nces (see attached pie charts). The fill ~ont~~ts 
ha 'v' e pc-~- haps 1 es s du n 9 and 1 umps th a n the o the: r cont ex ts . Du n s 
ma kc. s u. p l es s t ha n E, ~.; of the f i 11 , w her e i t ma k es up a i" o u n d 2 O - 3 0 % 
of the other contexts. Lumps also make up less than 5% of the 
fill, where it is 5-10~1:'.; of the other samples (except for the pit 
samples [<5%) and the nearly empty hearth). 

The presence of a large number of ceramic wasters in the 
surface survey and in excavation led the excavators to believe that 
Chiji Jawira was some sort of ceramic production zone. The res0lts 
of our analyses suggest otherwise. The kinds of taxa present ir1 
the samples, their similarity across contexts, their high densiti~s 
and widesp'tead spatial distribution -- particularly of food ren1ai n :3 

as compared to the other parts of the Tiwana~u cor6 -- all mak~ ~s 
suspect that Chiji Jawira, or at least the sectors of it w~ 
analyzed, was some kind of dumping ground for occupation debris, 
perhaps even for garbage brought in from other areas of Tiwanaku. 
Since we did not have the completed forms to guide ou1· s~lect:0G of 

www.escholarship.org/uc/item/1hc5r50x



1::. 

samples for flotation while in the' field, ~Je have no.t yet floated 
some of the more interesting-sounding contexts (ie those associated 
with a presumed adobe wall) so we could not analyze them. 
Hopefully those samples would give more information about other 
activities occurring at Chi j i Jaw i 1 a besides garbage dutr1p i ng. The; 
one sample analyzed from a hearth, context proved to be quite 
sparse, containing only 14 seeds . The relative frequencies of th& 
taxa in the sample are not wildly different from the other 
contexts. The proportion of Chenopodium is perhaps greater in th~ 
h2.a1th sample than in the othe · . samples, but the nurnbe1·s hen; are 
so small that it is difficult to draw meaningful 6onclusions. 

When looking at the data at the level of the cultural 
contexts, as opposed to the samples taken one by one, the.re 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 repr~sent different, discrete episodes. It might be us~ful to 
plot th~ individual samples spatially across the excavation ar~a to 
se~ if any spatial or stratigraphic patterns can be determined. 
Par t i cul a r l / i n t er est i n g mi g ht be a s p.a t i a l a n a l y s i s of th t co -
bccurrence of dung and ceramic wasters, given the possibl~ use of 
dung Ei S· a pr~. ferTed ceramic firing fuel (Mohr-Chavez 198~-65). 
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INFORME: CHIJI JAWIRA 
by M . W r i g ht , H . Le n n s t l- om a n d C , H 2 s tor f 
! 1 ni ·1:.-= rs: i l "·' .1 f Min nesoa ta. Arc haeobota ny Laborat ory Report ti 24 
~~y · 1991 I ~ 

Introduct ion 

1 

The strateg>' selected for our first phase of paleoethnobotan.ica1 
(-ar1.slysis has been to an.::~ly2e 1) at least some sarnr:iles from a.11 
area~:, ;.:) to focu.s on ~stic· 'a L~.? of the site, and 3) 1rJork onl 1 

\.>J .i t h s amp l es ~"' h 6 'T- e i n f c r- r~3. er 0 n c 0 1l c er n i n :;J cu l tu r a 1 c 0 n t E:' ;.: t. :;=:; ' f i C: l d 
- notes, 6tc., were a vai lable . The tamples se l ect ed from C~1lji Jaw~ (a 

v,: e ,.- ( .:::. om p l el e d du 1- i n g t he a cad e rn i c y c <3 r 1 9 9 O I 91 , l•J he n l h <:: l ab P l a n 
was to s or t approximately 30-40% of all samples from usable 
co n t. e. ... : ~ s ( i e no t rn i >< e d , d i st u r b 8 d , o r u n doc u rri e n t e d ) . Ho vJ 2 v c r ~ 
:~ i n..::. c- w E had a 11 of t h 0 comp 1 €- t e d c o 11 2 c. t i o n f o r rn ~: f or t h i :::: 
2 ;< c .~, \.'at i o n a r c, E~ ( u n l i k G most o t he 1- s ) we e l 2 c.. t 2. d to so r t a l J. of t h i:· 
s amp les for whi c h we had both lig~t and heavy botanical fra c ti ons. 
~~ l t h c" u g h 3 1 s a rn p l e ~3 f r o rn C h i j i J a L.J i r a we r e f l oat e d , o n l '/ 1 4 of 
the se had th2ir heav y fraction::::· :=orted a.nd the hea \/)' f1a.:::tion 
bot a r: i c .:d r s rn .s i n ::::· s e n t to o u ·,- l ab by t he e n d of t h c 1 9 9 0 f i e l d 
saason. Con sequentl y, all 14 of these w0 r2 sor ted. 

Or c; i n a r i. l / > :~.a mp l es L•.' er 2 s e l e c t e d so t h .:~ t t h (;· ::::: u b s a mp l ( . 
... - .- + l .- .- t .::.· d t r ,: ,.- (-~-ll t -e . t I L ·C-1 1 y· ,,._ ll 9 G C• .( ~~ ~ ,-1~- i "Id ; '· I ~ _du ~ l e )t' ,~ " ',I :::; t.. i -. fl i_ c . 1 c;1.... ~ 1_, ·-- . ;<., _ _ a a _ _ .1 ~o. _ _, 1 _ 1 J.. . <;:· .. ~c ... ""'1,,,~ r . 

1....2 ~- ~~ t i :::; n , o. ri c th a l so rn e of ea c h co n t. e ;.: t t /pc ~Jou l d ~:) c a r , .:d / z 2 d 1, l ·: 

2 ~. t ·i c, -:-_ 1 f ..i. c d r 2 n d 0 rn s a rri p l e· , s t r at i f i e d b > c: u l t :...n- a l c on t .:; x t ) . ~.J ~ -~- :·-, 
C h i. j ~ .J a L•J i 1 · a. j th f::· so.mp l es f c_, y liJ h i c h ~·.1 e h .6. d b (.:.· t h l i 9 h t a ~ · 1 · -~ h :2. a\/ / 
f ,- a c t i 0 n s lrJ fj r c. n v t ~ u i t e r.:i :::,; ·r e p r ·::- s E- r. L..~ t_ i ·~,' E:: a .: . l•J E. l-•J :,j ij l d :· I ...:1 "-·"== : : !·;, ,::-; J 

.. ) ·f t h ,::; \.:.: u l t u. r a l c o n t e '.:: t ,::. f r o rn t h c: a r ea .s s .s ~-J h C· l c :· a n d :=.. e ...._ .. c r c.. l 
~ , · c,. rn .:. -=: i ·,: ,;,; c o 1 1 L: ;. .. 1: s L·K :- i::. 1...:. n at, 1 E t C· b .s a n a l ·y zed a l t.,.::;. 9 c- th~- r ( i c- t ~ 1 co:::>;· 
r: 1 c ·: · .::: .::_ l i~ 2.1 r l '>' a s ·:::; .,:: .. c i B t c- cl L...,' ~ t h t h 1;; a r e a. ' s:; o n l / a r c h i t e .-: t u r a. l f e .::.: t 1~ : ·: · ,~.. ~ , , \ 

L•J a .1.. .l ) . 

Sam pl .:? E: i z e ~; f c.»r th ,:;. f o u.1 tee r1 Chi j i Jaw i 1 a ~: amp 1 e ~::: 1 a n g ~ d f 'r om 
1. • O to 8 . O 1 it er ·::; ( ta r g e:: t value for a " f u 11 11 s amp l E: ~J a s 8 . O 
liters) , with a median of 6.0 liters and a mean of 5.4 l itars . 
Th<-:'· ~:e rnak c th ·: . .-·m sorne~·.iha.t small<:: ~- on average than sample s fi · cni th 2 
.:)t_her dorne:stic. area~: of Tlwa.naku _ Accord.i n~; ly, c.o rnpara.ti ".,..e 
m •=-a :::; u r 2 '::; :~ u c h a :--.: u b i q u i t ~,., a n d d i v e r :3 i t y • ~-J ~1 i c h a r e h i. g ~ ·-d >' 
c o ...- 1 e l a t c-· d i,.J l t h ~a m ~, l E ::;.. i z e , mu:::.: t be u :.::' <: . .-·:! ~-L~ .. t h g r e a. t e r t h .s n 1_ · ,:::. u ~ ;;: ~ 
- -~ I I "- .• r , fl \A 
i... c:, ~' '-· .l. l.J ' • ~ 

Fi·= l d rnet hods 

Eotanical ~. arnp les were p1ocessed using a motor ize-d flot:a.tio n 
syst.ern, modified from the SMr-'::P ma.chine design fir :::. t pub lishr:: d b> 
;,.Ja.tso n in 1976 . B;ec a.u.se t. he char r E:-d ma tE: 1ia1 s ha ',/ e a l •JW c .. r ~: ;::-i,-:-·:: .if 1 .. =-. 

g:a·v·ity than wate~-, they flo at on the vrnte;· 's su1-fa . .:::e an d ca. r1 po •x,· 
0ff. Our machine is built from a a 55 gall0n oil drum a~ a wat2r 
c o n t a i n er , t h a t i s used t o s e !='a r at e c h ::-; r r (:· d p l .s n t r em a i n ;_; f 1 om t h ~ 
:=:: l t2 rnat. ·1 i>.:. L-Jat2r is pump ed i nt b tl·1e s::. ' ·stern f 1- 01T1 below, and i:: 
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IN TERPRET ATI ON OF CHIJI JAWIRA F'LMH REMt-"_,H~S 

Since the area of Chiji Jawira was initially e xpected to b ~ 
a ceramic production zone, we were somewhat surprised to find that 
thh~: sector contal ned some of th :.. , highest den~,i ties and ubiqui tic;::;:; 
of do rri e: st i cat es of any of the e x ca vat ion a)~ ea s . Ch i j i J a Li.J i r a a 1 s. o 
displayed a much higher- densit ~;/ of dung than any oth6r area 
analyzed (87.7 5 fragments per l f ter Of floated site matri x as 
opposed t o 1 2 . Ei 1 f o r AKE 2 , \: 2 . 5 l f o 1 K k ' a r a . .Pa and l 2 . 1 9 f o r Ar\ C: 
198:3-89 samp l es), an interest~ng finding since in sorne parts of th ,:: 
Andes toda y dung is the prefe rred fuel for potter y man u fa Gtura 
(Mohr-Chavez 1984-85). Given the generally high density of 
carbonized remains, however-, it is possible that the source of this 
du. n g i s gene r a. l o cc up at i on .9,1 r e fuse r at her L ha n be i n.g spec i f i ca 11 / 

r. tied to ~eramic production. 

Despite a high densi t/ and 1.-;id2spreqtd occur r&nce ( r igh 
u. b i q u l t / ) of 1 a. r g € d o mes t i ca t es ( i e those o t he ·r th a n C hen op o d .i u ri ·. ': 

i- 6 l a ::. i ·v· 1:. t o c, t h c r p E~ r t. s of T i ~;a n a. k u > t ~i e C h i j i J a v.J i r 2 s a.mp l e; ::, l•J E: r ':: 
nonetr--10l es~: dominate d primari l y b>' srno.11 grass. seE· d~. and 
Chenopodium , The d0nsitis~:.; o f the la r ge domesticate s at Chiji 
J a ~>J i ·1- a ( C . f ; 4 f r a 9 rn e:· n t .~. p 6 r l i t e r Ci f f l o a t '::: d s i t e rn a t ··1- i >< f or· m c-~ i : -.~ ·' 
O . O :::. f c r tu be r s ) a r1 d t h c.- i r u b i. q u i t i b s ( rn .:.:~ i z e p r 2 s e n +-_ i n 7 1 :i;,; cf t h .:c 
;::, a. rn p 1 .::::-; s , t 1.~ b t: i ::::. p '( e :.::.:: (-::· n t i n 1 4 i:>.; ) a r e c o rn p a r a. b l c- to t he t vJ o d o m ,:-_:: :::- L i ·: 
a r <:;as ,:; as l of t h c ~-i k a pa n a - - A ~T ( 1 9 8 8 - 2.'? s a rn p 12 s ) li.J i t h E~ di~ m :: i ~- :>· 
of 0.29 fragmen ts p6r lit~ r and ubiquity of 25% for ma iz 2 a~d 
cl G n :s i t y of O . O 2 a n d u b i q 1__, i t ,.. ~:, f 1:. '.?;. for tu b s r s , a n d Ar< E 2 ~,~ :i. t h .::::. 
d 1~ n ::::. i t '/ ci f 1 . 1 O a n d u bi q u i t '/ of 4 o ~.,; for ma i z 2 and a den~- i t >. C· f C' . c· :· 
a n d u b i q u i t / o f S ;~. f or tub ·~ r s . 

l.-J it h ~ 11 Chi j i J c:::J.L.,; i r a. , t h c do m 0 s t i c at es d ·~) appear t o b E. .:~ ·:' r s: 1~. r 
~n th t.: tr.3s.h pits a2:. opposed t o the;· oth ~:: r cultural cont8 >·. t s ther2, 
but th c :;:, s pi ts: a. ·1- e a l 2:; o d c n :::. ,s ·r i n a 11 b ot a n i ca l r em a i n s . I n term ::;. 
of a l l t a >( a pr c- ::- e n t ( don 1 e:-s t i c & t e ::::> , w i l d s p 0 c i e :s ) i..J o ,:;. ,::'. } du ri 0 c~ n d 
1 ump s ) , s amp l e.::::: f ·1- o rn th :e di ff er e n t cu 1 t u r a l cont e ><ts vJ i t. h i n C h l j l 
.J ;;;. L·J i r ~"i s c:- e rn t 0 be r o u g h 1 / corn par ab i.~~ t c\ o n ~ a not h c )- ~,~ i t h no 
s t. r i i._ i n :9 d ..i. ff 2 r E n cc- 2 ( s •=- e .s. t. ta c he cl p i e c ha· r ts ) . T h 12 f i 11 co n t ,~ x t ·::.. 
ha\.·,:: P·2:1 f·12p :::: lt.,::::s duri·;t .snd lumps th.:-i n th0 other contexts. Dur1; 
m .J k . .;. ~. u ;.::- l e: :::. :=:; t h a r, S 0

.:: C· f t h 6 f i 11 , ~·J her e i t ma. kc: s u p en- o u n d .2 O - .JO "t 
o f the- other conte><t:::,. Lumps also make up less than .S:?c. c1f thE: 
fill, where it is ~.-10'.:'~ of the other :=:a.mples (ex cept f .:_;i,- ths pit 
sample s [<5~] and th e nearl; empty hearth). 

The presanc2 of a large number of ceramic wasters in the 

~ 
1 1 ' - + ~ ,.--e --· 1 ' 1· ' 1 ,:.., ·- " a r1 ·"'1 i· 11 .-, v c: z. ' ·a.- t ~ ·) r1 l A d t h c._. ·~J v c a · / ::::. t ,-, .,.. <::" t (·· i~ .. ·- 1 J__. e· · .. c · t 1- -- · 1 ....... I I ·- .. ,.., .::> ._,/. i.,,J """' '-J c /\ - •:_/ ./ J.. I. '-" c '-' / \ ' c...~ - '..; I ~ - l_. C' ..L - \,t ,_ - I I·~ -

C :-·; i j .i. J a \.AJ i 1 a was s: om ~ ~-; (j I t o f c E. r a. rn i c p ·r o duct i o n z o n e. • T he r es u l t ::. 
of our analyses suggest otherwise . Th e kinds of taxa present i n 
t h c s amp l es , t he. i 1· =:. i m i 1 a 1 i t '/ a c 1 o s s co n t e x ts , t he i r h i '.;! h de n ;:::. i L l c.- :=:· 

and ~·Jidespi-E.sd sp~4tia.l di~;lribution -- parti cularly _of fo od i-en1 a. in ;:., 
a:=:: cornpa red to the other parts of the Tiwanaku co 'r e ·"-- all mu k-:· u::: 
suspect that Chiji Ja~,,,iiYa, or at least Lhe secto·rs of it v.Je: 
a n a. l >1 z e. d , \.AJ a:;.:; ::::. om e k i n d of du mp i n g g 1 o u n d f o r o c c u pat i o n de· t. T i ~- , 
pc( haps even for garbage brought in from other areas of Tiwana~u. 
S i n c: e we d i d not ha\/ e t he c o rn p l et e d f o r ms to g u i de o u r s .:.· l e c. t _:_ o n ·~) f 
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samples for flotation \.>Jhile in the' fi2ld, vJe have not >'et tloot.eu 
some of the more interesting-sounding contexts (ie those associattd 
with a presumed adobe wall) so we could not analyze them . 
Hopefully those samples would give more information about other 
activities occur1ing at Chiji Jawi1a besides garbage dumping . Th s 
one sample analyzed from a hearth context proved to be quite 
sparse, containing only 14 seeds. The relative fi · equ~ncies of th0. 
taxa in the sample are not wildly different from the oth6r 
cc1 nt.c x ts . The proportion of Che: n-o,pod i um is pe1· haps g1· ea te: '( in the: 

.;:¢ 

he.art h sample tha. n in the oth21- samples, but th& numbe1· s here are 
so s ma 11 t h a:t. · t i s d i f f i cu l t t ,_:; d 1 a l.J mean i -n § f--u l co n c l us i o n s . 

_____ 
/~ . 

/" When looking at the data ·tJ.t the:: level of the cultural 
~ ntexts, as opposed to the samples taken one by one, there app&ars 

to be as much within-context as between-context variability . This 
rn i g ht s u g g &st th a t t hi s du rr; p i n g g r o u n d i s not a uni for m d F.; pc sit b '~~ t 
rri a/ 1 e pr es e n t d i ff er en t , d i s c 1 et e e p is ode·::; . I t rn i g h l be us c f u 1 to 
p l o t t h c- i n d i \./ i du a l s a rn p l & s spa t i a l l / a c r o :.:;. s t h s e >: c a '-' a t i o n a r c a t .. J 

s 2 E- if any spat i a. l o 1· st rat i 9 r a p h i c patter n s can b E: deter rr: i n e d . 
Particularl/ interesting rni8ht br; a spatial anal/sis of the . co-
o c c 1..n- r e n c e of du n ';i a n d c e i- a rr1 .L c. v.J aster ::-:. , 9 i v 2 n the po s ~; i b l ~ us .:: c· f 
Ju n s; a s; a pr e f .. :; r r c d c ": r a mi c f i r i n g f u e l ( H C· h ~- - Ch a .. _., c z 1 ") S ~- - ;S; S ) . 

) 
. (, 

I f / I 
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-~- ' •- - ---... ____ .,. _______ ., ,,..._ _ . ____ _._ ,, _ _____ r--·~· ;,.. _________ .. __ --'--'--. •1 ' 

WILAJAWIRA 1990 FoRMA DE coLEccxoNEs BOTANICAS J FLOTt 5'b or:; .,;' 
Fecha II I vu} 10 Excavador AH l.J I 

Sitio =r-1\.0
1 CUad. /fJ?'AR..AKJA Unidad J.J&d/P E-99~/a 

Nivel .S Rasqo ---- Especimen # -4-....~-Y~'~"---------------~ 

Punto de Ori9en de la Muestra: 'fl, cm del lade N. /S-S- cm del lado E. 
r·-, 6a.o cm elev. desde PR hasta PS qe la mues. /O cm profun. de mues. 
'·---11nidad/Rasqo esta: Abajo de p,~ 1 Al lado de 8'2bfl&<t23l,Arril>a de IJrvJ= li 

( -. 
\ ... 

(Marca I de R, t de U, y/o I de Nivel) 

Contexto CUl tural ~J) b.Je.u 1Wr j' a tD 

Descripcion del suelo .SYR$(Ji -~!.~ /~ 
(color de Munsell, composicicfn, etc.)q 41 

Otros __ c~e_ra~m=1~·c~a~s ____ __.L~1-·t~1~·c~o~s~---H~u~e=s~o~s-----~B~o~t~a=n~i~c~o~s---------o~t~r~o~s.__ __ _ 
Artefactos I Jf;A.~ /~Ml. tf3ik (de la maya) ~1 ____ __..7 ____ _... ____ ,----__..1 ____ ....._ ___ ----,--___...._ ________ ___.. ____________ ~ 

O~servaciones y Interpretaciones : (Describe la unidad y/o rasqo, lo que 
p1ensas que es, areas de acti vidades, artefactos associado.s, contexto 
cultural, asociacion con otro rasqos, etc.) 

1o €-M Lt~ ~ jd-'- La.tu-~~ £l.A..(.., ~ r(!.uA. t-o~~ 1JJrs1,,s_ ~rr.3.#J 
dA-~"~''' ,J..aJ~ ~~ \ r'.l"., /,loJ J0 ol..J.LePo:l ~~--~). ~ur~ 
ul~~ 

[ r 

o 1.. I I : I 

Escala f#f#j+¥Bct=i=i~N~~1 
DIBUJO EJYrl" 

Traza el luqar de la muestra 
con la profunidad del punto 
superior del nivel a la base 
de la muestra. Incluye rasqos 

-
- ~ · -· . .....____. 

_J 3 

. (si los hay) como paredes, 
pozos, tumbas, etc. Marca 
donde esta el norte. 

+---.: 

-.- .- ... _· 
_- - ;~~-;--;:~~.i;. :.., 
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