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This paper is a preliminary repocoet on
palecethrnsbotanical work beivg dove on flotation samples
from archasalogical excavations at the site of Lukurmata, a
Tiwarnaku regional center GE the south shore of Lake Titicaca
i westerm Bolivia. (map slide) The soil samples were from
axcavat ions undertaken by Projecto Wilajawira during the
summers of 138& and 1967. They were processed using a
modiFied SMAR water Flotation system last summer, (Flot
slide) amd the light botarnical fractions were brought back
to Dr. Christine Hastorf’s palecethrnobotany laboaratory at
the University of Mirmesota for sorting and analysis. (lab
shot ?) As I said, this is a preliminary report @ 96 samples
fyom Lukurmata have been sovted. coded and entered on the
comprter so Far.

Lukurmata (site shot) is located on an artificially
leveled hilltop on the Taraco Perninsula directly overlooking
Lake Titicaca. Earlt investigations by Bermett revealed a
(tgﬂgliﬂgnef) central rectangular sumkern court or "temple”
complex with the cusfmmary classic Tiwanaku firely—cut
stairway and stormework. Also recovered were Tine classic
Tiwanaku pottery and fine ograve pgoods such as semi-preciaus
stome pendant, slivers of embossed gold and silver, etc.
Little was krown about what the extent of domestic
coecupation of the site was, both in time and space, prior o
the Wilajawira investigations.

Aside from heing located on the shores of rich

lawcstrine resources, Lukurmata is also overlooks the broad
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(pampa shot) plainm of the Pampa Moani, home to over 735
gguare kKilometers of ancient raised and ridged agricultural
fields. (old field) Most of these Tields date to Tiwanaku
2-5 (AD1OO - 1000), with t;e greatest expanse during Tiw 4,
o classic Tiwanaku (AD4OO-700) . It is these agricultuwral
fields which are thought to have supported the expansion of
the Tiwamaku empire, arnd emabled the large wurban
concentrations of peocole at sites such as Lukwrmata and the
capital city of Tiwarmakuo (Tiw shoat) itself term kilometers to
the south. One theory about the fall of the Tiwanakuy smpire
hoxlds that charmging lake levels may have altered the
salinity of the fields causing & widespreacd agricultural
crisis.

[Projgecto Wilajawira is alsas currvently invelved in an
ef fort to reclaim these ancient fields For moders use (new
field shaot), with remarkably good results. Soil malinmity is
contraolled by fresh water canals between the Fields, which
also grow an algae which is said to make a great fertilizer.
The yields from the test fields have exceeded esxpectabions
they may well revolutionize modern altiplans agrigulture.
But that, my friends, is arobther stoeyl

Lukurmata’ s (Eiig_gﬂgﬁ) strategic location had led it
to be iﬂtewmwetedé as a replonal administrative cemter,
overseelnyg the mamagemernt of these huge field oconplexes.

The sheer size and complexity of these fields have led mary

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

—
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represent a large ivvestmernt of corporate labor which,
presumably, would require ongoing managemnent.

What cocrops werse bheing grown or bthese ralsed fields is
rot entirely certain —— it was hoped that the
palecethrnobotanical ahalyses wold help bo shed some light
on the auestion. Presumably the agricultuwral complex at
Lukurmata was similar to that which has been attested to in
other Middle Horizon altiplano sites, many of which orops
are still grown today. (crop slide) The staple orops
consist primarily of tubers, sueh as potatoes, mashua, OO,
and allucuw, the grainy chenopods, owinoa and caniwa, and
tarwi, a domesticated lupirn. These corops do well at nighse
altitudes anmd colder climatss, and chenopodiuam in particular
ig fairly resistant to soluable salts in their soil. Cromps
from lower, warmer climates which are umable to grow well in
the altiplana proper were prabably traded inm @ capsicowum
(chile pepper), beans, coca, tobacco, and of courss, mailize.
Also possible imported food items include Fruits and herbs
from the selva of the sagtern slapes. Ivi addition to sctual
cultivated crops, marny wild and weedy plants are, and
presumably were, utilized by the pecnle of LtThe albiplari,
Ichu grass (slide) and other orasses are wsed for thatehing
o f s Herbs of variocws kinds (herbal hospital slide), both
local and imported, are used for a variety of medicinal
purposes [during the cowrse of our suwmmers ool lecting of
maodery plants for owe comparative collection, when asked

what a plant was used for, ouwr local infFormant (elide of
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Telesforo) inevitably arswered "mate... para doloe. "]
Fruits of the cactus are collected for food. Avd, of
course, there are btne water plants. Tortora reed (slide) is
used for making the FamausgLaRe Titicaca reed boats, and is
general a very useful mat@rial o weaving and plaiting.
The irmer part of the stem is somel imes eatern, as ars the
rhizomes. Tortora, sedoges and rushes may have been used for
fodder Ffor camelids, as they are for sheep and Llama today.
At Chiripa, (Chiripa site slide) a rnearby site wiich
predates Lukuwrmata substantially, impressicons of torbora
reed were Tound in pieces of burnt daub, sugoesting its

importance as a buildimg material.

Durimg the twoa seasons of excavationm at Lukarmats,
several habitation areas sparmiing in dabe From Tiwa. w0
colonial were excavated. The samples T will be talking
about today came from two different habitation areas (site

map slide), with a third, non—habitation area used for

comtrast. Orne area, excavated by a team led by Marce Berman

b alicdic - =

. y - ~ - g - . )
in 13988, contaired the remains of 12 domestic structures @ 3

™ 2/
house floors from Tiw 3, 7 holse floors from Tiw 4 and 2
P
.5

houwuse floorvs from Tﬁw4/ear1y Tiw 5. I addition to the

-1\
i

floors were a varieby af features : intermal and external
hearths, storage pits, midden deposits, external activity
areas, and several intrusive graves. Marmy of thess house
floors were in stratigraphic segquence, displayirmg a
prolonged and continous occcupation, building and rebuilding

of houwses. Wall foundations From these houses seems to have
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been a double oW of field stownes in an cblong or
rectangular shaoétf The walls themselves were mudbrick, and
the house freguerntly had ome or more abﬁde~1ined hearth, as
well as storage and ash pi%s. Unfortunately, the scoil
sampling strategy was mqt.ehtirely asvatematic. Rather thamn
coxllecting samples from every level of every context,
samples were takern when it was deemed there might be
interestivg botanmical remains in them. A common oractice,
this nometheless makes p.e.b. amalyses much more difficult.
This area was returned to duwring the 1987 excavations, and
far more samples taken from a number of different contexts.
(A1l in all, 34 samples have beern amalyzed from this area).
- The second area from which we received several sanples
was the domestic area excavated by a team led by Bob Cof fman

im 1887, These excavatiocons alsos revealed the remains of a

Ffoundat ions,

e

riumber of domestic habitation contexts @ wal
Flowors, ash pits, midden deposits, eto. This is the same
area in which Marec Berman and Gray Graffam excavated in 1386
(unfortuneately, we have no samples from that season’s
affort). During the 1386 season, a different kind of house
architecture was uwrcovered. (slide) Rather than the oialong
st 2l
o rectanpgular houwses with twa or more hearths, this house
was rouwnd 1w form, with omly ove hearth. It was located om
a comstructed termraceg, held in by a retaining wall made of

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

Ch Ll
the wall foundations— What this difference in architecture

means im not yet olear 3 it doesn’t seem to represent a
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chronmlogical distance @ thnis houwse appears to be
comtemporanecus with the ééﬂﬁ;ﬁg the ablovg houses. Perhaps
its locaticor onm the site may have something to do with 1t @
rather tharnm being close ta;the ceramonial precincts, this
H;use is somewhat wemaved. We awalt analyses from the 13587
seasorn to clarify these guesticons. MALL inm all, 28 botanica
samples have been analyzed from this area, half of them From
wumbEﬁed features.
AZ,Q*fi o ry
o The third area Lsiide) From which we have a few samples
Ffor contrast is not a domestic area, but rather an area of
tombs and & ceremomial plat form excavated by a team led by
J. Estevezr in 1398& and returned to by Howard Earrnest and
John Jarnuscek in 1387. This was the most sparesly sampled
area, with only 18 samples analyoed.
[slides offl

Given the site’'s proximity to these lovely, productive
raised fields, we expected Ltao find good evidence of the
crons that were being grown therein. Oddly erzugh, e
samples were alomst bereft of any domesticates at all. 3
grand total of 15 samples had any domesticates at all, withn
the highest concentration beiwnyg ore sample which had all of
7 maize kernels and one cupule. The only domesticated

species found were zea mays (coarnd, capsicum sp. (echile)

ils,
P

doestic legumes (bean), and inspecific tuber. Most of the
) was
instances of domest icates wese one seed. Cheropod ium wass

found with great freguerncy. Urnfortunately, there are oommom

wild as well as domestic species of chenopodium in that area
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today {(and presumably prehistorical ly)d. We divided our
finmdivgs of chernopodium imta larvge O l. 1%mm) ard small
(1. 1& mm) ., but these carmot as yet be interpreted as
domesticated and wild, resbectively, We Fouwnd o
chevrcpaodium greater thnan Zmm, which is the size of modern
domesticates. Dr. Hastorf's peb lab is begivming this
spring a progect on chencoodium, in hopes tnat by studying
characteristices such as size, shape arnd btesta thickrness, we
may be able to work out coriteria for identifving
domesticated chenopodium archaeoclogically (and criteria For
separating soecies, such as guinoa (Ch.qﬂﬁi) arnd caniwa (Ch
o sl G .

FE”%@QﬁT?. The domesticates ococurred in & rdmber of different
contexts @ ash deposits, midden pits, floors and hearths.
They didm’t cluster inm any one context, but the majority of
them (10 out of 195 samples) came From the area excavabed by
Bob Coffman et al (though all three areas had at least
something?. THe wumbers involved here are mueh oo small to
make any kind of reliable peneralizabtions.

The most commnon seeds recoveread were the weedy seeds o
chermopodium, small and larpe poaceae (grasses), wild
legumes, malvaceae (mallows). Inm addition to seeds,
freguent ly recovered were burnt pleces of dung (clear
eviderce of its popularity as a fuel sowrce), wood, and
"lumps" which are undidentifiable fragmenmts of larger
botanical remains (not wood) such as tubers, larger seeds,
etoc. The preservatbion of the botanical remains was guite

gowad, sEed counts were respectably high, o preservation
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carrzt accouﬁt fory the absence of domesticates. The
explanations for the presence of these weedy species are
myriad 3 use as fire starters, presence in fuel dung, use as
rocfing material, use as mgttihg, being tracked into fire
zones by humans and aﬂimgls, wse as food or medicine, eboe.
Just as curiocus as the absence of domesticates is the
similarity of samples across cultuwral contexbts, areas of the
site, and time. Ctransparency ond Although tHe number of
samples we have for comparison is small, bthese pie charts
demnonstrate their remarkable similarity. (note UZE3 is one
of cuy cammaorn as vet unidentified seesds) Whaether from a
flooe, & pit, a midder, or a toamidy whether Ffrom TIW 3, 4 o
Sy whether from Berman’s "downbtown" habitation area,
Coffman’ s "subruban" area, or Estevez' ceremonial platformg
these samples contain grasses, chetdpoeis, obher weedy
species, and often lumps, wood or dung. The variations
petweern proportionms of these items does nob appesr to be at
all sytematic in terms of time pericd, proveniernce, or

{Wﬁl’ cultural comtext (I won’t bore you with %6 pie charts to
\\nga",‘%; walﬁ-

B

W@uﬁf% twyﬁahmw youd . As the title of this talk indicates, this is a

b. r
>‘ C[,éﬁ-‘d&s Ugvf‘U\ _ ) . L s . o
ngi&mlb R0 mreliminary analysis ¢ further ifnvestigatiow could reveal
‘QZVWJPa sume sort of patterning rnot inmediately ocbvious, but it
N \alkes
MQUM&M . s hardly seems likely at this point.
mraﬂac a% . - . ; } . .

hwdﬂdﬁ Sz, dinstead of conclusions, all I cam leave you with is

=5

lfwfﬁ' a conundrum @ where's the cropzs?  Why, if Lukoermata’s raison

d?etre is managing vast exparnses of agricultural fields, are

the products of these fields missing from the archaeclogical
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vecord? [Jokes floating arouwnd the lab rarnped from the
supgoesticn that actually they were growing flowers on those
fields, to the idea that this proves an early form of farm
subsidy @ the Tiwanacota bireaucracy was paying the farmers
of Lukurmata vnot to grow orops!l And why are the samples so
similar across time, spéce, and context?

Part of the arnswers to these guestions may lie in
sampling strategy. Because the samplivg was mob systematic,
we don't have a reliable sample universe out of which to
make comparisors. The samples are biased in the sernse that
they were taken only whern it was tnought they might be of
botanical interest. Ivn fact, as marny peb studies have
showrn, botarnical remains are found all over archaeoclogical
sites, evern in places where burned material is mobt visible
to the naked eve. We are rectifying thisYpart of the
problem at the current Wilajawira excavations at the capitol
city of Tiwarnaku @ flotation samples are now being taken
from every level of every unmilt and every featuwre. (pile of
flots shaot) This sampling strategy will also be wsed when
Wilajgawira returns to Lukuwrmata (in the Forem of Jabhm
Januscek) rnext vear.

I welcome any guesticns, ldeas, suogestions, o help

vl might of Fer. (sunset shot)
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