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Introduction

The Inca imperial conquest had a far reaching impact on
local societies throughout what was to become their empire.
The Inca conquest differed in one respect from other defeats
the regional populations had suffered, the Incas had an
interest in retaining control of and re-organizing their
conquered territories. A major policy instigated by the Inca
for the reorganization of the newly dominated regional
societies was the relocation of a substantial portion of its
new subjects. This meant aggregating the dispersed rural
population and resettling the larger population centers from
the defensive hilltops down to smaller and more vulnerable
settlements in the valleys. This would not only have reduced
the possibility for rebellion, but also opened up the valleys
for intensive cultivation, helping to satisfy the economic
needs in other regions of the empire (Rowe 1246:269-270).

The agricultural surplus created through intensification was
vital to supporting the large number of non—-food producing
craft specialists,; bureaucrats,; and military personnel needed
for the maintenance of the empire.

It has been well documented throughout the literature
that in order to obtain an adequate supply of the products
they needed; the Inca state granted itself total control over
the productive resources in the empire. By doing so they

were merely extending and elaborating on a relationship that
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already existed between the populatiaon and their elites
(Wachtel 1977:6235 Murra 1980 [19561). In order for the Inca
state to realize its economic;goals, cooperation from the
sub jugated population was essential. Incentives such as
increased security would have facilitated the process of
change. However, this economic reorganization undoubtedly
greatly impacted the local subsistence economy as it was made
to accommodate the priorities of the Inca ruling state.
Historical accounts, such as that of Cieza de Leon
(1862 [15511), contain valuable insights into social and
political structure during the Inca period. But the extent
of control the Inca had over a population’s staple food crops
is not found in these accounts. Archaeoclogical data can bé

used can help elucidate the control the ruling Inca state had

on any particular local subsistence econamy.

Research Outline

The nature and extent of Inca influence on production
and consumption of food crops is what I tried to document
through my research which focused aon the site of Hatunmarca,
located in the Peruvian central highlands. I began an
analysis of the frequencies of ethnobotanical remains on this
site, attempting to distinguish any change between the period
immediately preceding that of Inca domination (hereafter
known as Huanca II) to the period of actual Inca influence

and control (Huanca III). An analysis was done of the

relative frequencies of the different types of food remains
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in the samples from Hatunmarca to see if they would reflect
the increased availability of preferred crops (especially
maize), for both commoners anﬂ.the elite, assuming the
increased security and accessibility of the valleys where
maize graows well. The relative frequencies were compared of
both domesticated plant foods (tubers; maize, certain
legumes) and undomesticated plant foods such as trifolium, [ A I
and scirpus, to see how their numbers differed from
Huanca II to Huanca III, and generally to discover any major
changes in dietary pattern that could be interpreted from the
data between the pre-Inca and post-Inca periods.

The Upper Mantaro Valley, in which the site of
Hatunmarca is located; was congquered by the Incas about A.D.
1460, and was essential to the Incas for movement of troops
and for grain production (D’Altroy and Earle 1985:192).
Hatunmarca was a major center with an elevation of about 3700
meters (Earle et él 1985:4%9). This site was chaosen for study
because of distinct features that set it apart from the sites
surrounding it. Hatunmarca is the only site in the nearby
area that was continuously occupied during the periods Huanca
I, II, and III. This settlement was not emptied of people as
others were, but was allowed to remain inhabited. Also
intriguing about the site is that i1t 1s comprised of two
knolls, suggesting perhaps the existence of a moiety or a
type of societal division. Elite as well as commoner sectors
were built on the tops of both knolls. Hatunmarca is also

one of the best excavated sites in the area, making data from
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a number of contexts available for study.

While focusing solely on midden contexts for purposes of
uniformity and project scope,gl had originally hoped to
compare data of botanical frequencies from both the North and
South knolls. But there is a large disparity in the number
of midden samples available for analysis (seventy five from
the South knoll and only nine from the North knoll), and
analysis of this data would not have centered on my main
research question; which concerned change through time. 0Out
of curiosity, and for purposes of future study,; data from the
site was separated by knoll can be found in Appendix B.

A decision was then made to analyze and compare the data
aon the basis of elite and commoner contexts. But this too
proved difficult due to the small number (3) of available
Huanca Il commoner samples. This severely limited the

comparability of the data from that period, as well as the

comparison of commoner with elite. For the other status-

P A <L 3
period contexts,; the total number of samples used from the B - ==23
Huanca II elite caontext was twenty threes; from Huanca III

Huoy <=3
commoner, seven, and from Huanca III elite context, fifty- W élifn

ones making up the largest part of the total midden samples.
Complete frequency tables from all proveniences analyzed can
be found in Appendix A. The following discussion and
interpretation is based solely on this data.

Although a great variety of food crops would have been
available through cultivation and trade to the people who

lived at Hatunmarca, the following discussion centers on
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charred botanical remains which came from the floatation
samples taken from midden contexts.
—_—

A major assumption made Between analysis of the data and
interpretation of it was that a certain percentage of food
would become charred during the cooking processs,; and be
thrown in the midden, and that this percentage would reflect
not the amount of food eaten, but its relative importance in
the diet. The analysis presented here was done simply on a
present/absent basis. The relative frequency figure came
from dividing the number of samples (from any of the four
period/status contexts) with the given item by the total
number of samples in that context. Thus a figure is obtained

that can be expressed as a percentage of the total sample (ar

sample context) with any given item present.

Maize is the dominant type of plant crop from Huanca III
elite and commoner contexts, compromising the majority of the
crop remains that were recovered from middens. Maize was
also found in the Huanca II elite context, though only one
cupule was found in the Huanca II commoner context. Maize,
for purposes of this studys was broken down into two separate
and distinct categories; one consisting of whole kernals and
kernal fragments, representing a source of food, and the
other whole cobss; cupuless and cob fragments, which could be
taken to represent not only waste from food remainss but an

exhausted fuel source as well.
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In the commaoner samples, no kernals or fragments were
found in Huanca II commoner samples, although S7% of Huanca
III commoner samples contained edible maize products, more*%k“?
that the percentage of Huanca II elites containing maize. ?
Even given the small number of samples available for study

A~
fo?cHuanca Ilkcommoner, the commoners in the Huanca III
experienced a significant influx of maize into their diet.

The relative frequency of fragmented and whole maize
kernals in Huanca II elite is .33, or as is shown in the
chart below, maize kernals are present in 35% of the samples.
In Huanca III the relative frequency is 80, a very sharp

)

rise. Clearly the availability and consumption of maize has

increased enormously for the elites.

Madme dn Muoaroa TD 8% ITT Samelss
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It is evident from this data that the overall
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availability and consumption of maize from Huanca II to
Huanca III increased dramatically in both elite and commoner
contexts. This increase may be attributed in part to the
shift in settlement of the population to lower elevations
below 3550 meters where maize yieldspzéll (Earle et al. 1985)
But, because the settlement of Hatunmarca was not moved to a
lower elevation, other factors aa—wé%i must also account foré ///
this evidence showing the increase 1in the production and
consumption of maize. Any explanation would include factors
such as a pressure to use agricultural land to grow the
preferred crop of the dominant Inca, and a greater overall
accessibility to the lower zones, created by a greater sense
of security due to the military presence and protection
of the Inca. Ipvaeesed (rw‘«'-o Prerel C"“*ak;- P’“‘E]{"‘“"“"7

Maize cobs, which represent a remnant of a food crop,
were also a source of fuel. Whole or fragmented cobs were
found in every period and status context, but in varying
frequencies. 0Only ane small cupule was found in the Huanca
II commoner samples, iving a somewhat deceptive relative

(M>2 (N=F

frequency of .33. I a larger number of samples for Huanca
III commoner the relative frequency of presence is .57. For
Huanca II and III glite the percentage sta{s amazingly close,
figuring at 84;N¥;r Huanca II and 82% fo; Huanca III.

The relative cob frequency for commoners again shows
this dramatic increase in the use of maize from Huanca II and

III. The cob frequencies by themselves show in the elite

context a continued reliance on maize as a source of fuel,
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as the percentage of samples containing cobs remains more ar
less the same. This would seem to indicate that although

maize consumption had risen de to increased availability,

the practice of burning cobs, for fuel remained the same. o
Excess cobs were probably stored until needed, thus turning

up in a relatively caonsistent amount of samples as the data
shows. This evident in the elite context,; but it is not so
clear in the commoner context, due to the scarcity of data
available at this time.

Examining the ratios of kernals to cobs in each of the
contexts also yields some interesting results and raises some
interesting questions. Making any assumptions about use of
maize in the Huanca II commoner context on the basis of one
cupule in the three samples is a little hard,; but in Huanca
II elite the relative frequency for kernals is .35 and for
cobs .87, indicating many more cobs thag_kernals were ending
up in the midden. This may indicate that maize was a
valuable commodity in Huanca II times, and more care was

taken so that less of it became charred during cookings thus

yle-
having less end up as garbage. We can see that rational

behind this statement by looking at maize in the Huanca III
context. Heres; both kernals and cobs were present in 57% of

the samples; showing that a larger percentage of kernals were V//
ending up in the middens samples. Similar ratios are found

in Huanca III elite as well with kernals found in 80% and

cobs found in 82% of the samples. The total numbers of

samples represented are 7 and 51 respectivelys but the ratios
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remain almost the same for each. I feel that this can be \‘*
‘ _

taken to represent that maize kernals, through increasing

availabilit had decreased in overall value so that !
Y
carelessness was becoming a factor increasing the likelihood COrns-

‘ baele ko
of preservation, due to more maize being deposited in the S -

middens. el (oA

The presence of separated maize embryos may perhaps be
taken to indicate that maize was being used in a different
context than that strictly of a staple food. Chicha, an
alcoholic beverage made from fermented corn is found
throughout the Andes. Chicha is often made in a ritual
context, often associated as an activity of the elite. The
presence of maize embryos‘égﬁ be interpreted to signify
chicha production. The only maize embryos found in middens
on Hatunmarca until now are in the Huanca III elite context,
where they were found to be present in 18% of the samples.
This indicates that on Hatunmarca, chicha making was confined

to the elites during the Inca period. Cbl’)\-‘ WarnlibuJL(\ﬂaMﬁL\Ne/

A wide variety of seeds were found in the midden samples
fram Hatunmarca, although éhenogodium was the only type of
seed found in any commoner sample. For the purposes of
discussion here, the seeds were separated into categories of
food and/or medicinal value and seeds that may be found in
either a functional or ritual context. This was done to

facilitate the explanation of what I see happening in the
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Huanca II and III periods.

Examining first the plants that probably were used as a
source of food during the Huatca period at Hatunmarca, some
interesting relationships appear. The seeds representing the
edible plants caontained invthe samples included chenopodium,
ézirpus, amaranthus, éyperaceae and Aepidium. Umbelliferae,
%olygonum, zuphorbia and ﬂlantago were also present in the
midden sampless and have not aoanly documented value as food,
but may also have medicinal value as well. Fruit seeds found
were %Lbus, a type of blanberry, and lucumas a rare fruit
grown mainly aon the coggagﬁﬂ¥ﬁ; graph below shows their

relative frequencies in each context and in relation to each

other.

Edible Flantsz in Hoanaa IT & 1171

Ul Frogkoss Loosim
(R esonea T Commmovss
71 Huswmas 11 Elite

U ey e
[ A

Chenopodium was found in all contextss both elite and
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commoner s Huanca II and III, and had the highest relative
frequency of all the seeds. This may have been another crop
besides maize that was cultivated by the Huancas for its food
value. In the Huanca I1 commoner context the relative
frequency for chenopodium appears as .33 in one third of the
samples,; but this figure may easily be too high or low.
The percentage of samples containing chenopodium is high
(91%4) for Huanca II elitey; indicating the importance of
chenopodium in the diet of the elite of that period. Little
can be said about the differences that existed between the
commoners and elite concerning chenopodium as part of their
total food intake, but it will be interesting to see any
further data might indicate.

It is interesting to note that the relative frequency of
chenopodium goes up in the commoner context for Huanca II and

III and goes down in the elite context, pointing out that the

relative importance of chenopodium in the diet is going down
for elites and up for commoners. This may be reflecting the
greater value and prestige given to a diet rich in maize,
very evident in the elite context. Due to the frequency of
chenopodium in the samples though, 1t continued to be a
valuable and exploited food source.

The other seeds from edible plants in the sample were
found solely in the elite context. These come from a variety
of ecological zones. Scirpus, amaranthus, cyperaceae,
lepidium, polygonum,; euphorbia,; plantago; and umbelliferae

all have either roots, seeds, stalks or leaves that are
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r Y ANEe_ .

(

edibley and all of these were found in the midden samples
fram Hatunmarca. It is not known if any of these plants were
cultivated by the Huancas. If polygonums euphorbia,
umbelliferae and plantago are excluded from this grouping,
due to their possible use from medicinal purposes, a general
decrease in relative frequency of these seeds is seen from
Huanca II to Huanca III. )

This seemingly lack of diversity of wild and gathered
food remains found in the elite middens from Huanca III
is not due to a small number of available samples, nor would
it be caused by restricted access to adjacent environmental
zones or trade goods. The explanation for this again may be
found in the increased frequency of maize in the diet of the
elites during the Huanca III period, perhaps diminishing in
importance the value of the uncultivated food plants. Status
was probably a key factor in the decreased importance of
these plants as a source of food. But it must be stressed
that they did not to disappear from the elite diet
caompletely, as rubus, scirpus, cyperaceae were found in the
Huanca III context.

The relative frequencies for plants with possible
medicinal value are somewhat more difficult to interpret.

Again,; seeds were only found within the elite context.
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These included malvastrum, sisyrichium; polygonums euphorbias,
plantago, and umbelliferae. Umbelliferae was used by the
v, "'a(MG.AAA w\,_'

Inca for medicinal purposes.y The changing frequencies may be
best interpreted at this stage of research as changing
practices and preferences that occurred through time. There
MLL» >
is a question of the chance that the seeds of plants used far
this purpose would have for preservation. Burning of the
seed is necessary for preservation and so it is logical that

(oo

unless purposely burneds plants used for :ﬁ?icinal purpaoses
One must ask wtitie

have much less chance of being preserved.
revie&&th@seﬂata how likely it is that these plant would
become charred in some manner. l

The seeds placed in the functional and ritual category
must be considered in the same light. In this group are

relbunium, a seed from a plant that produces a red dye,

nicotianas which may have ritual as well as medicinal

Page 13



www.escholarship.org/uc/item/0sg023vj
significance, salvia,; a spice and ornamenta} flower greatly

prized by the Inca, and verbena, Whose Use is not clear, as

well as the ambrosia seed and“the ubiquitous composite seed.

o Pt A Muaoeses TT o8 TIT

Db e e

-11

.bﬁn Bt i

[ TR

Relbunium; nicotiana,s verbena and ambrosia all continue
with the trend of decreasing relative frequency and variety
from Huanca II to Huanca III in the elite context. This may

N MO .

be attributed to the decreasing variety of activity on 5/1_&&&!(1@FW”\
Hatunmarca during Huanca III, but more likely is due to the
different factors that determined preservation that will be
discussed later. Salvia, plantago and umbelliferae were the
only seeds found in a strictly Huanca III elite context. The
compaosite seed is perhaps a good gauge to measure equity in

the samples of Huanca II and III. It was found in 9% of

Huanca II samples and in &% of Huanca III samples.
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Unidentified seeds do not appear on the graph, but their
relative frequency reflects as well the range of diversity
that exists among the samples! In Huanca II commoner their
relative frequency was .33, in Huanca III commoner .14, 1in
Huanca II elite .61 and in Huanca III elite .292. This
highlights Huanca II eéiﬁggas a period showing perhaps the

greatest diversity in plant use.

Legumes were found in Huanca III commoners; Huanca II and
IIT elite contexts. Types that have been identified are

Phaseolus vulgariss; and Lupinus mutabiliss; both domesticates.

Unidentified types were separated into two groupss large and
small, large being associated with the domesticates, and
small representing undomesticated legumes. The percentage of
samples with legumes (both identified and unidentified) were
tallied for a relative frequency for the total number of

samples.
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Small legumes were found in every context but Huanca II

v
commaner. For the Huanca elite, their relative frequency !
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.
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I
&

went down fram .30 in Huanca II to .25 for Huanca III, ’//
indicating a slight decrease in consumption,; but maintaining
their place in the diet. Large legumes were also found to be
present at an almost consisten i he elite context ;d&;f
from Huanca II to HJ;nca IIT (.39/.37)s thus indicating that
they remained an important part of the diet aewedsi.

It is interesting to compare the frequencies of the
large unidentified (domesticated) legumes with the
frequencies of the small unidentified (undomesticated)
legumes. Small undomesticates are present in more samples
than large legumes; perhaps indicating a greater relative
impaortance in the elite diet in Huanca II and remaining a

steady part of their diet in Huanca III.

This 1is reflected as well in the overall trend evident
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in the totals from the different contexts. The only legumes

found in the commoner caontext were in Huanca III samples, and

these included only small undomesticated legumes,; perhaps

indicating that commoners had less access to cultivated ﬂfuoo&V%JCai;
_ _ Pn’b—euu,,,

legumes. This sharp increase fram O to 14% for Huanca II and

ITI commoner may be deceivings; again due to the lack of data

available at this time for Huanca Ii commoner context. But

it is evident from the existing data that legumes remained at

a relatively constant level in the diet of the elites in

Huanca II and III.

Tubers were absent in Huanca II commoner context, but
were found in all other caontexts. For analysis, the use of

specific identifications were attempted, such as Solapum

proved difficult, due to the small amount of tubers that have
been identified to species thus far. Relative frequencies of
tubers identified thus far can be found in Appendix A. For

purposes of discussion here, tubers were lumped into a single

group. Their frequencies can be seen in the table below.
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The relative frequency of tubers present in the samples
increases from Huanca II to Huanca III 14%4 for commoners, and
40% for elites, showing a substantial increase in the
relative importance of tubers in the diet of the Huanca III
peoples. An explanation for this can be found in the fact

that more effort was being expended for maize agriculture
B i

during Huanca III, and this may have extended to tubers as
well. Tubers may have been a preferred crop of the elites in

M| Lntactest A :
Huanca Il, and ad accessibility to agricultural lands 57'£UfL74%
increased in Huanca III, so did consumption; as with maize.

%[ﬂ BNV | o WWS/WM“‘]MS

————— —_—— =

Other types of charred remains frequently found in the
midden samples were grass (seeds and stalk), dung, and
lumps (plant material so severely charred that all

identifying characteristics are lost). Their relative
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frequencies are found in the chart below.
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B

Grass seeds were found in all of the contexts examined.
Grass was undoubtedly used for a variety of purposes, but the
one that shall be examined here 1is the possible use of grass
as tinder, since this is how it is best likely to end up
burned, and thus be preserved. With this assumption in mind,
the use of grass as tinder showed an increase for commoners
from Huanca II to IIIs and a decrease for elites. This may
be explained by the increased availability to wood (due in
part to increased access to adjacent environmental zones) and
increased abundance of maize cobs,; which may have also ?ay';\ L,UO'J
functioned as tinder. 6L~x\
Charred dung was found in the elite contexts,; decreasing J

24% from Huanca II to Huanca III. Assuming again that

Page 19



www.escholarship.org/uc/item/0sg023v;j

charred dung i1ndicates use as fuel, this represents a
decrease 1n the overall importance of dung as a source of
fuel in Huanca IIls due againsperhaps to the increased
availability of maize and wood.

Lumps were found to be present at a fairly consistent
level in Huanca II elites, and in Huanca III commoner and
elite. The three samples examined from Huanca II commoner
contained no lumps. the relative frequency of lumps found
in the samples for the different contexts were similar. In
each context and almost equal percentage of samples contained
plant remains that were burned beyond recognition.

It is clear that the ethnobotanical data exhibits change
through time, which presents a strong case for a change in
subsistence base from Huanca Il to Huanca III. It is
difficult at this stage of the research to talk about
definitive changes in the commoner diet, but clearer
statements can be made about changes that took place in the
elite context. These changes included a greater reliance on
maize and tubers,; a decrease in impaortance of gathered foods,
such as scirpus, cyperaceae and lepidium. and legumes, both
domesticated and undomesticated remained at a consistent
level of importance in the diet of the elites. The overall
trend from Huanca II to Huanca III that is evident from the
data presented here is increase in the frequency and density
of certain types of plant remains (see tables in Appendix A).
At the same time analysis shows a decreasing overall

variability in the midden sampless indicating an increased
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dependence on a limited crop mix.

Notes on Preservation

The many variables involved in the preservation of the
plant remains undoubtedly wbuld greatly effect the contents
of the sample. These would include many cultural and natural
factors such as cooking methods (which plays a part in the
amount of a type of food remain preserved); rodent activity
(which may mix and destroy part of a sample), as well as
overall differential preservation from one area to the next.
The exact manner in which these factors have influenced the
data and also its interpretation is difficult to say.

On aspect of preservation I do wish to discuss here is
location of middens on the site. Hatunmarca is a large site,
and contains many middens located on different areas of the
patios. The mean density of plant remains for each midden
was calculated and it was found that the middens with the
highest density of remains per sample (J2=3-535, J2=5-33) were
located against a wall between two circular structures.

This would have decreased the likelihood of crushing, and
aided overall preservation. One other midden (J2=1-533) had a
high density of botanical remains as well, but was situated
between two structures in what appears to have been a walkway

to the central plaza area. Location alone then is not

completely responsible for good preservation of plant remains ?K

in an archaeologiéél context. The initial density of deposit
e

may have been a key factor in the ocutstanding preservation of

S
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this particular midden.

The comparability of the data presented to other
neighboring sites was examined by calculating the relative
frequencies for limited number of samples from these sites as
well. The results can be found in Appendix C. From Huanca
I, 39 midden contexts were compared, 20 from J7=2, and 19
from J2=3. Maize kernals appeared in almost equal percentage
(30/37)s whereas the frequency of cobs varied by 79% (10/89).
J2=3 contained both a greater variety and amount of seeds.
Legumes (40/53) and tubers (30/32) had similar relative
frequencies.

For Huanca III, nine samples were compared,; four from
JS54=7, and five from J2=5. Maize kernals again show up in an
almost equal percentage in the samples (75/80), and cobs had
a high relative frequency as well(753/100). Seeds occur more
often in J2=5, perhaps due to good preservation. Legumes
have roughly the same frequency (50/60), but in the case of
tubers a large discrepancy was found, with every sample in
J2=5 contained tubers; and none of the J54=7 samples
containing any.

The data from the different sites was compared with the
data from Hatunmarca to check for accuracy of the resulting
relative frequencies of the plant remains. This comparison
of preliminary data does show that both similarities and
differences do exist on an intersite basiss, and that
different frequencies are naot due entirely to differential

preservation; as similarities in frequencies can be found.
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AN 1interpretation can be plac%ﬁom the data then,; based on the
fluctuation in relative frequencies of staple plant foods
through time. Freguencies will not indicate the amount of
food eaten,; but a statement about the relative importance of
a type of food in the diet can be made, as Guilay concluded
in his article on dietary recanstruction at Fort Ligonier I

stz hoo sk prodhon T /7

Analysis so far has yielded interesting results. This

(19771317 .

research has shed some light on the extent and nature of
control exercised by a dominant state over a population’s
resources. This is anly a preliminary analysis, and the
blanket interpretations presented here are based on limited
analysis of a small amount of data and are far from complete.
Determining the essential features of Inca control requires
more research and application of more sophisticated
statistical methods. This study has been useful perhaps to
suggest what results may be obtained when the data is more

thoroughly and systematically analyzed.
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