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This paper is a preliminarcy repoet on
palecsethrnochotanical work bheirng done on flotation sambles
fruam archaealogical excavations at the site of Lukurmata. a
Tiwarnaku regional center o; the south shore of Lake Titicaca
v westery Bolivia. (map glide) The soil samples were from
excavat ions undertaken by Projecto Wilajawira during the
summers of 138& and 1967. They were processed using a
modi fied SMARP water flotation system last summer, (Flot
zlide) and the light botarnical fractions were brought back
ta Dr. Christing Hastorf’s palecethrnobotany laboaratory at
the University of Mirmesota for sorting and analysis. (lab
shot 7)) As I said, this is a preliminary repoart 1 96 samples
from Lukurmata have been sorted. coded and entered on the
computer so Far.

Lukurmata (%£E§~§E?t) is located on an artificially
leveled hilltop o the Taraco Perndinsula dirvectly overlooking
Lake Titicaca. Earlt investigations by Bermett revealed a
(t%TEEE_EEEF) cerntral rectarigular sunken cowt or "temple”
complaex with the cusfmmary classic Tiwanaku firnely—cut
stairway and stomework. Also recovered were Tine classic
Tiwanakl pottery and fine grave goods such as semi-precicus
storme perndant, slivers of embossed gold and silver, etco.
Littble was known about what the extent of domestic
cecupation of the site was, both in time and space, prioce o
the Wilajawira investigations.

Aside from bheing located om the shores of rich

lawcstrineg resources, Lukurmata is also overlooks the broad



(pampa shot) plain of the Pampa Koani, home to over 795
gguare kilometers of ancient raised and ridged agricultural
fields., (old fisld) Most of these Tields date to Tiwanak

y
3-5 (AD1OO — 1000), with the preatest expanss during Tiw 4,
or classic Tiwanaku (AD4OOD=700). It is these agricultural
fields which are thought to have supported the expansion of
the Tiwanaku empire, and ernabled the larpge urban
concentrat ions of people at sites such as Lukurmata and the
capital city of Tiwamake (Tiw shot) itself ten kilometers to
the south. One theory about the Fall of the Tiwamakuy gmpire
haolds that chargivg lake levels may have altered the
salimity of the fields causing & widespread agricultwral
crisis.

[Projects Wilajawira is alsa currvently inveolved in an
effort to reclaim these ancient filelds For modern use (new
field shot), with remarkaibly good resulits. Boil msalinmity is
comtrolled by fresh water canals betweesn the Fields, which
also grow am algae which is said to make a great fertilizer.
The yvields from the test filields have exceeded expectations
they may well revalutiomize modern altiplans agrigulture.
But that, my friemds, is another storyl

Lukurmata’ s (iigg_gﬂgﬁ) gstrategic locaticon had led it
to be iﬂtewmwetedé as a regiomal administrative cernter,
cverseainyg the mavagemewnt of these huge field complexes.

The sheer size and complexity of bthese fields have led marny

to suppose some system of mit?a labor taxy certainly they

b -



represent a large investmewnt of corporate labor which,
presumably, would reguire ocrmgoing management.

What crops were being grown o bhese ralsed fields is
rot entively certain —— it/was hoped that the
paleoethrnobotanical aﬂalyses wonld help bto shed some light
o the auestior. Presumably the agricultural complex at
Lukurmata was similar to that which has been attested to in

&=

other Middle Horizonm altiplano sites, many of which orops
are still grown ftoday. (crop slide) The staple orops
covsist primarily of tubers, sueh as pobtatoes, Mashua, CGa,
and o@llucuy the grainy chermopods, guwincs and caniwa, and
tarwi, a domesticated lupir. These crope do well at highse
altitudes and colder climates, and chenopodiam in particouwlar
ig fairly resistant to soluable salts in their soil. Crips
from lower, warmer climates which are unmable to grow well i
the altiplana proper were prabably traded in @ capsiowm
(chile pepper), bearns, coea, tobacoo, and of courseg, maizefﬁr
Alsn possible imported food itewms include fruits and herbs
from the selva of the sastern slopes. Ivi addition to actual
cultivated crops, marny wild and weedy plants are, and
presumably were, utilized by the pecple of Lhe albtiplanc
Ichu grass (slide) and octher grasses are used for thatohing
s, Herbs of various kinds (herbal hospital slide), both
local and imported, are used for a variety of medicinal
purposes Lduring the course of our suwaer ool lecting of
modery plants for owe comparative collesctiom, when asked

what a plant was used for, owr local informant (slide of



Telesforo) inevitably armswered "mate. .. parva doloe. ]

Fruits of the cactus are collected For Food. Ard, of
course, there are the water plants. Tonbora reed (slide) is
used for making the FamouélLake Titicaca reesd boats, and is
peneral a very useful maﬁewial o weaving and plaiting.

The irmver part of the stem is sometimes eaten, as arse the
rhizomes. Tortora, sedges and rushes may have been used for
Ffodder For camelids, as they are For sheep and llama today.
At Chiripa, (Chiripa site slide) a rnearby site wiich
predates Lukurmata substanmtially, impressicons of tortora
reed were found in pieces of burnt daub, sugoesting its

importance as a buildinmg material.

Durimg the tws seasons of excavalbion at Luoakarmatsa,
several habitation areas sparmming in dabe From Tiw3. (]
colonial were excavated. The samples I will be talking
abont today came from two different habitabionm areas (site
méan \';',J..i(:ha*)..l with a third, non—habitation area wsed for

cornbrast. Orne area, excavated by a team led by Mare Berman

‘ b apielic o

im 13986, covtaived thne remains of 18 domestic structures @ 3
f“\. .——->'"' 3

—_

house floors from Tiw 3, 7 holse floors from Tiw 4 and 2

{

house floors Ffrom Tiwd/early Tiw S I'm addition to the
A

floors were a varieby of features @ internal and external
hearths, storage pits, midden deposits, exterrnal activity
aresas, and several intrusive graves. Marmy of thesse house
floors were in stratigraphic segquence, displaying a
prolonged and contincous occupation, building and rebuilding

of houses. Wall foundatioms From these houses ssems o have



been a double row of field stormes in an ablong or

rectangular shaoé./ The walls themselves were mudbrick, amnd
the house freguerntly had ome or more abdde«lined hearth, as
well as storage and ash pi%s. Urnfortunately, the soil
sampling strategy was mqt‘EﬂtiPely asvatemat lc. Rather than
collecting samples from every level of every context,
sampnles were takern when it was deemed there might be
imteresting botarnical remains in them. A common oractice,
this rvionetheless makes p.e. b. amalyses much more difficulb.
This area was returned to during the 1987 excavations, and
far more sanples takern from a rnumber of different covbexts.
(A1l in all, 34 samples have been analyzed from this ares).
The second area from which we received several samples
was the domestic area excavated by a team led by Bob Coffman
im 1987. These excavations alsos revealed the remains of a
riumber of domestic habitation contexts ;3 wall foundations,
Flooes, ash pits, midden deposits, eto. This im the same
area in which Mare Berman anmd Gray Graffam excavated in 1386
(unfortuneately, we have no samples from that season’s
af fiort). Durirng the 198& season, a different kind of house
architectuwre was wurcoversed. (slide) Rather than the ailang
Btk
o rectangular howses with two o more hearths, this houssa
was round in form, with onmly ove hearth. It was located o
a conmstructed terracs, held iv by a retaining wall made of

the same style of fieldstorne-—and—clay-mortar construction as

Th ,Lr.,

the wall fouﬂdatimn}L“what this difference in architecture

maeans im niot yvet olear : 1b doesv’t seem to represent a



chrormmlogical distance @ this house aopears ta be

P the ablong

contemporanecus with the oS ES. FPerhaps
its locatiocw on the site may have something to do with 1t s
rather tharnm being close tmithe ceremnonial orecinckts, this
aguée is somewhat Pemavgd. We await analyses from the 1987
seasorn to clarify these guestions. ALl ivm all, &8 bobtanica

samples have beern amalyzed from this area, half of them from

rumbared featuwres.

LS i e e

“u'yfﬁé ;hiﬁd area Latide) from which we have a few samples
for comtrast is mot a domestic area, but rabher an area of
tombs and a ceremonial plat form excavated by a team led by
J. Estever in 1386 and returned o by Howard Earnest and
Johv Jarnuscek in 1987. This was the most sparesly sampled
area, with only 18 samples analyzed.
[slides offl

Giver the site's proximity to bthese lovely, productive
raised fields, we expected tao finmd good evidence of the
crops that were being prown thereir. Oddly erncugh, oo
samples were alomst bereft of any domesticates at all. 3
grand total of 139 samples had any domesticates at all, with
the highest concentration being cre sample which had all of
7 maize kernels and one cupule. The only domesticated

gpecies found were zea mays (coarm), capsicunm sp. (echiled

doestic legumes (bean), and insoecific tuber. Most of the

. ‘ WS .
irmstances of donesticates wesse one seed. Chernopodlum was

found with great freguercy. Unfortunately, there are oommsm

wild as well as domestic species of chenopodium in that ares



today (and presumably prehistorically). We divided our
findivgs of chenopodium imto large (O 1l. 1%mm) acd swmall
{({1. 1% mm), but these carmot as yet be interpreted as
domgsticated and wild, Pesﬁectively. We found vio
chenopodium greatev thnan Zmmy, which is the size of modern
domesticates. Dr. Hastorf's peb lab is begivnming thiils
sprivig a progect on chenooodiam, in hopes tnat by studying
characteristics such as size, shape and testa thickress, we
may be able to work ont oriteria for ddentifving
domesticated chenopodium archaeoclogically (and coriteria for
separating soecies, such as gquinos (Ch.%ﬁfi) arnd camiwa (Ch
TR

rwﬂw@g&ra. The domesticates occcurred inm a rumber of differsent
contexts @ ash deposits, midden pits, flooers and hearths.
They didn’'t cluster ivm arny one conmtext, but Lhe majiority of
them (10 aut of 15 samples) came From the area excavabed by
Bob Coffman et al (though all three areas had at leasth
gomething?. THe wumbers involved bhere are much too small tao
make any kKind of reliable peneralizabtions.

The most common seeds recovered were the weedy seeds i
chernopodium, small and larope poaceae (grasses), wild
legumes, malvaceae (mallows). I addition to seeds,
freguent ly recovered were bhurnt pleces of dung (elear
eviderce of its popularvity as a fuel sowce), wood, and
"lumps" whicn are uwndidentifiable fragments of larger
botanical remains (not wood) such as tubers, larger seeds,
ete. The preservabtion of the botanmical remains was guite

good, seed oounts were respectably highy so preservationm
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carvzt a:cmuﬁt fory the absernce of domesticates. The
explarnaticons for the presence of these weedy species are
myriad 3 use as fire starters, presence 1n fuel dung, wse as
rocfing material, use as mattihg, peivg tracked into fire
zornes by humans and aﬁimals, use as food or medicine, ebe.

Just as curicus as the apsevnce of domesticates is the
similarity of samples across cultural contexts, areas of the
site, and tim=. [Chransparency onl Albthough the number of
samples we have for comparison is small, bthese ple charts
demonstrate their remarkable similarity. (note UZE3 is ane
of ocur commorn as vet unidentified seeds) Whether from a
floow, & pit, a middewn, o a tombdy whether from TIW 3, 4 o
S whether from Berman’s "downbown" habitation area,
Coffman’ s "subruban” area, or Estevez? ceremonial platforms
these samples contain grasses, chetdpodis, obher weedy
species, and oftern lumps, wood or dung. The variations
betweern proportions of these itews does nob appesr to be at
all sytematic in terms of time pericd, provenience, or

cultural context (I won’t bore you with 28 pie charts to

L
ﬂ@y,shaw Vi) . As the title of this talk indicates, this is a

™

fas _ , i . . X
@5 preliminary avalvsis @ further ilwnvestigation could reveal

some sort of patterving not inmediately obvious, but i1t
hardly seems likely at this point.

Sz, imstead of corclusions, all I ocan leave you with is
a covmundrum @ where's the oropz?  Why, if Lukuwrmata’®s raison
d?etre is managing vast expanses of agricultural fields, are

the products of these fields missing from the archaeoclogical



record? [Jokes floating arownd the lab ranged from the
sugonesticmn that actually they were growing flowers on those
fields, to the idea that this proves an early Fform of farm
subsidy @ the Tiwanacota breaucracy was paying the farmers
of Lukurmata wmot to grow croos!l  And why are the samples so
similar across time, spéce, and context?

Part of the answers to these gquestions may lie in
sampling strateoy. Because the samplirng was nct systematic,
we dov*t have a reliable sample umiverse ouwt of whnich to
make Ccomnparisonrns. The samples are biased in the sernse that
they were takern only whern it was tnought bthey might bhe of
botanical interest. Ivn Tact, as mawny peb studies have
showr, botarnical remains areg found all over archaeological
sites, evern in places where burmned material is mot visible

%

to the rnaked eve. We are rectifying this part of the
problem at the current Wilajawira excavatiowms at the capitol
city of Tiwamakuw @ flobtaticon samples are rnow bDeing takern
from every level of every unilt and severy featuwre. (pile of
Flots shat) This sampling strategy will also be used when
Wilajawira returns to Lukurmata (in the foem of Jobe
Januscek) next vear.

I waelcome any guestions, ideas, sugyestions, or helop

vou might of Fer. (sunset shaot)
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