3. Plant Ecology and Paleoecology

DAVID E. BUGE

The study of the modern vegetation of
the Amatzinac Valley and the palyno-
logical reflection of prehistoric vegeta-
tion provide a background for the inter-
pretation of settlement patterns through
time. Thus, the valley’s plant ecology
and palececology were analyzed with
two goals in mind: discovering the po-
tential ecological determinants of site
location, and identifying changes in en-
vironmenta] factors which may have led
to cultural adaptations. These data com-
plement other aspects of the physical
setting [Chapter 2) and served as major
ecological factors in the analysis of the
Formative period settlement patterns in
the valley (Chapter 211,

An initial hypothesis was that sites
were located to maximize access to agri-
cultura] land. It was assumed that groups
entering the valley during the Formative
period were fully agricultural and settled
in areas which were optimal. A research
strategy was developed to determine the
agricultural potential of different areas
within the valley. The present distri-
bution of vegetation communities was
found to be highly indicative of agri-
cultural potential, since “natural” plant
communities respond to the same en-
vironmental factors as cultivated crops.

These present vegetation communi-
ties, while reflecting the influence of cli-
matic factors, are clearly determined by
the distribution of soil types within the
valley. Although no formal studies of
soils have been made, the two-part clas-
sification made by local farmers is ade-
quate to differentiate the factors con-
trolling the distribution of vegetation
and agricultural productivity throughout
most of the valley {see also Chapter 26).

The soils with the highest recognized
agricultural potential and productivity
are the tierra megra soils, found in the
central portion of the northern wvalley
and as streamside alluvial deposits in the
southern valley. These soils are fAne-

grained, organic clays which are slightly
acidic. The second and more common are
the tierra amarilla soils found through-
out the southern valley and on the bor-
ders of the valley in the north. Tierra
amarilla soils were used extensively
only during the period of maximum agri-
cultural extension of the haciendas in
the late nineteenth century and then
only with the construction of large-scale
irrigation systems.

Eight major vegetation zones were de-
fined for the valley by the Chalcatzingo
Project |Fig. 3.1; Bugé 1978:57-69).
They are described in the first part of
this chapter. These zones were delimited
on the basis of indicator species which
had restricted distributions. Agricultural
praduction for the different zones was de-
termined through interviews with farm-
ers and, in some cases, by measurements
of corn in the fields (see also Chap-
ter 26 for agricultural production at
Chalcatzingo!.

Once the present vegetation zones
were determined, surface pollen samples
were collected from each plant commu-
nity in order to determine their pollen
representation. These samples provide
reference points for the interpretation of
pollen spectra from archaeological de-
posits. Pollen spectra in fossil samples
can be referred to specific plant commu-
nities, and, by inference, the determin-
ing environmental factors for settlement
and adaptation can be identified. Samples
of fossil pollen were collected at Chal-
catzingo, and the results of their analy-
sis are given in the second part of this
chapter.

VEGETATION ZONES

Upland Forest

The Upland Forest Zone, which lies
above 1,700 m in elevation {and thus 1s
tierra fria) did not fall within our re-
search area. It is significant, however,

that wind-borne pollen from this zone ap-
pears in the Chalcatzingo pollen record.

In the Amatzinac Valley, the Upland
Forest zone extends essentially from
Tlacotepec northward. Because this zone
occurs on the steep foothill flanks of
Popocatepetl, the vegetation is complex.
Pine |Pinus spp.) and oak | Quercus spp.|
occur together in the upper elevations,
but pine does not appear below 1,800 m.
Oak, on the other hand, extends into the
lower elevations as well.

In areas of high humidity, the Upland
Forest vegetation takes on a tropical as-
pect (Miranda’s Mesophyllic Mountain
Forest; see Miranda 1942), dominated
by Meliosma dentate and chilacuate
(Styrax ramirezii]. Other important spe-
cies are Ternstroenua pringlei, xochilco-
rona (Cornus disciflora), and jaboncillo
(Clethra mexicana). Temperate trees oc-
curring within the zone are palo blanco
(Carpinus caroliana), tilo {basswood,
Tilia sp.}, and Fresno (ash, Fraxinus sp.).

The Upland Forest was economically
important for the Amatzinac Valley, for
forest products constitute important ex-
change items today and probably did in
the past as well. We recognize that while
our research did not extend into the
Upland Forest zone, prehispanic settle-
ments did exist there (e.g., Tolstoy and
Fish 1975).

Pithecellobium Woodland
Located in the central section of the
northern valley and extending from Tla-
cotepec southward to Jonacatepec and
Chalcatzingo, the Pithecellobium Wood-
land zone appears to have been the major
agricultural area of the valley from the
Formative period until the present. It is
the most productive zone in both wild
plant and agricultural resources. The soil
of this zone is uniformly tierra negra.
Although millennia of land use have
destroyed most of the original wood-
lands, the long-standing practice of leav-
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ing some natural vegetation along feld
borders, for both shade and resources,
allows a reconstmction of original spe-
cies, Most trees charactenstic of this
zone have edible products: guamuchil
(Pithecellobium  dulce, edible fruit),
ciruela jhog plum, Spondias purpurea,
edible fruit), pochote [Ceiba parvifolia,
tree cotron and edible rootl, gray amate
{Ficus padifolia, bark paper and edible
fruit), and guaje |Leucaena esculenta,
edible fruit]. Also found within the zone
are ceiby (Ceiba pentandra), casahuate
(Ipormrroes muricoides), venemlilo (The-
vitia ovata), chuple (Coursetia glandu-
losa), cueulote [Guazuma ulmifolia),
and numerous species of Bursera. Field
borders are also thick with herbs and
grasses. Many of the plants of this zone
are recognized by the present rural popu-
lation as having medicinal properties.

Barranca

Within the deep, narrow barrancas cut-
ting down through the alluvium and
pyroclastics in the northern and central
regions of the valley are very restricted
ecological zones of high humidity which
contain distinctive plant commumties.
The upper slopes of the barrancas are
characterized by Bursera species, ma-
guey and agave (Agave sp.), nopal cactus
{Opuntia lasiacanthal, organo cactus
{Pachycerus margmnatus), and guaje. The
humid barranca floors contain amate,
guamuchil, ciruela, and copal {Bursera
jorullensis).

The plants from the barranca floor are
all of value for their fruits or other prod-
ucts, and their dominance among the
barranca vegetation is probably the re-
sult of human maintenance over the cen-
turies. This is also true for some areas of
other vegetation zones near settlements,
where selective cutting of trees of low
economic value for firewood has even-
tually left only species of economic
value.

Near settlements the barrancas also
include fruit trees such as guayaba
{guava, Psidium guaraval, aguacate (avo-
cado, Persea americana), and mamey
(Mammea americanal. Due to the lack
of sufficient alluvium, the barrancas have
never been important for agricultural ac-
tivities. Fish from the rivers flowing in
the barrancas provide only a very minor
protein source today, and no archaeologi-
cal data suggest any different situation in
the past.

Huizache Grassland

Grasses and thorn-bearing bushes domi-
nate the Huizache Grassland zone. The
most characteristic plant, which gives
the zone its name, is the huizache {thorn
acacia, Acdcia farnesiana). Also present
are tehwistle |Acacia bilimekii var. ro-
busta), venenillo, and casahuate. Nu-
merous species of cacti are seen, often
marking archaeological sites, where they
appear to favor the loosely consolidated
rubble of pyramid mounds and other
structures. Rarely, guamuchil trees oc-
cur, marking deeper scil or more subsur-
face moisture.

The Huizache Grassland zone is asso-
ciated with tierra amarilla soils. These
soils are usually shallow, and are under-
lamn by caliche. Although the Huizache
Grassland zone in the southern valley
was apparently intensively cultivated
during the hacienda period and possibly
the Classic period as well, 1t is largely
uncultivated today because it requires
imgation for consistent agricultural
production.

River Bottomland

This relatively small zone 1s limited to
certain areas of the southern valley where
the nivers emerge from the deep, re-
stricted barrancas and have created nar-
row bands of fertile alluvium within the
area of huizache grasslands, The river
bottom soil is trerra negra. Vegetation
today seems to represent the remnants of
a gallery forest which included cerba,
pochote, guamuchil, amate, mamey,
aguacate, sapote, and annona. Although
some of these species are cultivated, they
are also native to this subtropical zone.
Small remnant stands of willow (Sal:ix
sp.), cattail (Typha latifolia), and various
reeds and rushes indicate that prior to ag-
ricultural cleaning these species were
more widespread.

Interior Valley Cerros

The three massive granodionte hills in
the center of the Amatzinac Valley con-
tain a specialized and highly diversified
vegetation zone, selected and modified
by several thousand years of alteration by
local human populations. This is partic-
ularly true of the Cerro Chalcatzingo
and Cerro Delgado, the two hills within
the Chalcatzingo archaeological zone.
The steep slopes of these cerros and their
close proximity to the barranca of the
Rio Amatzinac have created a situation
in which the other five vegetation zones
of the valley, excluding the Upland Forest

Zone, are compacted into a relatively
small area. These hills therefore have a
limited number but broad variety of
plant species, including useful species.

Chalcatzingo informants mention the
Cerros as a favored area for collecting
medicinal plants. The villagers use the
cerros as their major source of firewood
ina way which may replicate prehispanic
practices, concentrating on trimmaing
trees of little or no economic value in
terms of fruit or other products. One of
the first lessons learned by youngsters
sent to cut firewood is to distinguish
valuable from nonvaluable plants. Social
sanctions are brought to bear upon vil-
lagers who cut valuable plants for fire-
wood.

Copal trees are common in this zone,
particularly at Chalcatzingo, where even
today the resin is collected for use
as mcense. Cuajiote amarillo {Bursera
odoratd), cuajiote colorado (B. more-
lense?), and cuajiote blanco {Pseudo-
smodingum perniciosum) occur, along
with the yellow amate Ficus petiolaris),
a tree which clings to rock exposures and
cliff faces. Nopal, organog, and garam-
bullo  (Myrtillocactus geometrizans)
cacti are also common and are exploited
for their fruits. Casahuate, guamuchil,
and ciruela can be found on the lower
hillslopes, while in humid areas gray
amate, pochote, and guamuchil often
occur in dense stands. In addition to
herbs  and  grasses, the under-
brush on the hillsides includes hurzache,
cuvata {Acacia cochliacantha), and ufia
de gato (Mimosa lacerata), a thorny
plant which is hard to forget once you
have come 1nto contact with it.

Cuadjiotal

The Cuajiotal zone 1s associated with
the hills on the west-central margins
of the valley: Cerro Colorado, Cermro
Coachic, Loma de la Plaza, etc. The zane
is dominated by species of Bursera, prin-
cipally cuajiote (B. longipes), cuajiote
amarillo, and copal. With the exception
of copal resin and firewood, this zone has
little resource value. There is no evi-
dence that this zone was ever utilized for
agriculture.

Tetlaleras

Finally, there is a zone of thorn scrub
vegetation growing upon stony (tetlalera)
soil. It is characterized by leguminous
species including huizacke, tehuistle,
cuvata, and guaje. Cacti occasionally
occur in the heavily rocky areas, and
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guamuchil in the humid areas.

The zone extends along the eastern
border of the valley. Settlements and agri-
culture within the zone are limited to
small areas of alluvial land located where
streams emerge mto the valley from the
low hills to the east.

POLLEN ANALYSIS

Ecology of Pollen Indicators

A major problem in comparing modern
and archaeological polien samples is that
few species are 1epresented in the ar-
chaeological samples. Thus, palececo-
logical interpretations are based on the
ecology of the species found rather than
on complexes of pollen reflecting vegeta-
tional communities. Because there are
fewer data available from the pollen
samples, conclusions of their analysis
must be considered tentative, Neverthe-
less, certain general staterments can be
made concerning the paleoecology of ar-
chaeological sites and the reconstruction
of paleoclimates.

Chenopods and amaranths (cheno-
ams) are commeon 1n archaeological pol-
len samples. Their ecology is distinctive:
they prefer fine-grained alkaline soils
and recently disturbed earth {Martin
1963:49). These plants are frequently
found growing wild in cultivated agri-
cultural fields, where they may even be
encouraged as potherbs and medicinal
plants. As soon as fields are abandoned,
however, cheno-ams are rapidly out com-
peted by grasses (Graminael and com-
posites (Compositae).

Composites are aggressive intruders
into agricultural land. Their seeds sprout
at the first rain of the season, and the
seedlings are able to endure several weeks
of drought. Composites do equally well
in rich or poor soils, the only difference
being in their vitality and density. They
are found on steep cerro slopes, where
in pollen production though not in num-
ber they are dominant over the arboreal
vegetation.

Grass is also an invader of abandoned
fields, but it is not as aggressive as the
composites. Within ten to fifteen years
of abandonment, however, grass is domi-
nant, and composites are found only in
continuously disturbed areas. The pres-
ence of grass normally indicates dry con-
ditions or thin soils, In deeper soils, grass

Figure 3.1. Vegetation zones of the
Amatzinac Valley.
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Figure 3.2, Surtace pollen spectra from
various locations in the Amatzinac Valley,

is present but is not well represented in
pollen spectra since other plants produce
more pollen.

From our surface transect samples (see
below], it is obvious that both grasses
and composites are indicators, in this
valley, of dry conditions. Comparing
pollen spectra for only these plants, high
percentages of composites indicate
shghtly more mesic conditions, while
high percentages of grass indicate the
driest situation. Cheno-ams, which are
found in low numbers throughout our
surface samples, seem to be definitive
indicators of disturbance.

Surface Pollen Samples

I collected nineteen surface pollen sam-
ples from the Amatzinac Valley. The
spectra from these samples are shown in
Figure 3.2, which shows the vegetation

zone from which each sample was taken.
With the exception of sample numbers
226 and 234, the spectra represent a
north to south transect of the valley
through tierra negra soils from Hueya-
pan, in the far north, to Tenango, a few
miles southeast of Chalcatzingo. Since
the samples were taken from the same
soil type, variability in the spectra largely
reflects differences in precipitation and
temperature. The pollen was classified
as arboreal {AP in Fig. 3.2), Composi-
tae, Graminae, Chenopod-Amaranth, and
Other, this last category including spe-
cies which occurred in numbers too small
to be of value in distinguishing vegeta-
tion zones.

The Upland Forest vegetation zone is
characterized by high percentages of ar-
boreal pollen, primarily pine and oak.
The zone is clearly differentiated in the
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record from the Pithecellobium Wood-
land zone {also relatively high in AP! by
the presence of pine.

The pollen of the Interior Valley Ce-
rros zone is distinguished by low AP val-
ues. Although trees dominate this zone's
vegetation, they are almost all insect-
pollinated and thus are not well repre-
sented in the pollen counts. As should be
expected, AP values decrease concur-
rently with the distance from the Upland
Forest and Pithecellobium Woodland
ZOones.

The Barranca and Tetlaleras zones have
variable sampies which show relatively
high percentages of grasses, indicating
that they are undisturbed and fairly xeric
(arid). Although the margins of the bar-
rancas are moist locations, they also sup-
port primarily insect-pollinated species
and thus appear drier in the pollen record
than they actually are.

Huizache Grassland shows high counts
of grasses and composites. Since both
plants invade fields within a few years of
thewr abandonment, abandoned fields fre-
quently show pollen profiles similar to
that of this zone.

Fossil Pollen

A stratigraphic sequence of pollen sam-
ples was collected at Chalcatzingo from
the main cross trench in the Plaza Cen-
tral. Of the nineteen samples in the se-
ries, only seven samples (from five levels}
produced statistically reliable counts,
Other samples were not productive due
in part to the depositional environment,
which was not conducive to the preser-
vation of pollen, and to the probable high
percentage of insect-pollinated species.

In all of these samples, 100-grain
counts were made. They were compared
with reliable samples from other site
arcas and with samples with little pollen
and thus of dubious reliability. In ali
cases the counts were in agreement, in-
dicating that a 100-grain count was ap-
parently an adequate representation of
the pollen spectrum.

The pollen curves for the sequence
are shown in Figure 3.3. Except for sam-
ple 131, the sequence has insignificant
amounts of arboreal pollen, so only com-
posites, cheno-ams, and grasses are in-
cluded in this figure. The shaded bar run-
ning vertically down the diagram is
the 0.95 confidence interval {Maher
1972} calculated from the surface sample,
which is indicated at the top of the col-
umn. Pollen percentages which fall in-
side the bar are not considered to show

statistically significant differences from
the modern vegetation, implying a vege-
tation assemblage similar to that on the
site today. Percentages which fail outside
the bar represent significant deviations
from the present conditions.

The pollen samples come from good
stratigraphic contexts and have been
dated by their associated ceramics. The
earliest sample is no. 124, which is Late
Barranca subphase and shows drier con-
ditions than found on the site today.
Composite percentages in the sample are
low, while grasses and cheno-ams are
high. In addition to greater aridity, the
low percentage of composites and high
cheno-ams indicate some disturbance
as well.

Early in the Cantera phase (samples
129 and 131] the frequency of cheno-
ams increases and grass decreases. Taken
alone, the percentages for grass suggest a
gradual increase in moisture by 700 sc.
However, since the curves are propor-
tional, the decrease in the grass percent-
age is influenced by the large increase
in the percentage of cheno-ams. Clearly
the pollen is reflecting both increasingly
moist climatic conditions and extensive
disturbance of the site.

Additional evidence for this distur-
bance is the higher than normal percent-
age of AP in sample 131, the majority of
which was pine, indicative of long dis-
tance wind transport. Apparently the de-
struction of the vegetation at that time
was 50 complete that only cheno-ams,
adventitious composites, and pine are
well represented. Continuous clearing of
the Plaza Central, the settlement’s pub-
lic area {Chapter 7), maintained the high
percentages of cheno-ams through time.

Also during the Cantera phase the pol-
len spectra of sample 132 indicate a
major event which cannot be interpreted
simply by comparison to the surface pol-
len samples collected throughout the
valley. Grass and composites should not
both show high values, since they indi-
cate opposite climatic conditions. A pos-
sible interpretation is that disturbance of
the sertlement’s vegetation continued to
be so intense that it effectively masked
climatic conditions. The increased per-
centage of grass may also indicate a drier
climate, while the percentage of com-
posites reflects intermittent disturbance.

After the event reflected in sample
132, a gradual decline of grass seems to
continue along with the decline in cheno-
ams (no. 133). The vegetation again in-
dicates drier than present conditions,

with greater than modern percentages of
cheno-ams.

Considering the total counts of the
samples, a diverse vegetational commu-
nity is indicated by sample 124, with
pine, oak, legumes, cactus, acacia, and
agave all occurring in the sample. This
diversity indicates a relatively unmodi-
fied vegetational community. Succeed-
ing samples become increasingly less
diverse, as would be expected with dis-
turbance and agricultural activity. The
latter is evidenced by grains of Zea mays
in samples 131 and 138. Samples from
other areas of the site which date from
the same time period confirm the Plaza
Central sequence, including the period
of disturbance and the oceurrence of ag-
ricultural pollen types.

Comparison of Chalcatzingo and
Oaxaca

A comparison of pollen sequences from
Chalcatzingo and QOaxaca is shown in
Figure 3.4. At 800 Bc the two sequences
seem to show opposite climatic condi-
tions, while by 700 Bc both areas had
conditions similar to the present. At
Chalcatzingo, the period of construction
which occurred about 600 sc produced a
vegetation community which seems to
indicate dry conditions, but in fact is rep-
resentative only of human activity. The
underlying climatic situation is difficult
to determine, as it is effectively masked
by the large quantities of pollen which
indicate disturbance. The period of build-
ing activity is followed by a return in the
pollen spectra to indications of climatic
conditions like those today at the site
and in Qaxaca.

As Kent Flannery and James Schoen-
wetter (1970) argue, their Qaxacan pol-
len sequence seems little affected by
human disturbance and clearly shows the
mfluence of climate on the vegetation.
The case is different, however, at Chal-
catzingo, where there is little evidence
of stable conditions or more gradual
transitions between plant communities.
Each sequence needs to be interpreted in
terms of its own ecology, rather than as-
suming that both indicate climatic con-
ditions or effects of human disturbance.

As vegetation was cleared for the con-
struction of terraces, houses, and monu-
ments at Chalcatzingo, the vegetation
became less diverse and more character-
istic of early successional stages which
tend to fluctuate rapidly in character.
The return to like-normal conditions at
550 BC may indicate a xeric vegetation
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resulting from disturbance rather than
climatic change. Construction activities
would have produced a situation favoring
increased erosion, greater solar radiation
inputs, and increased evaporation, all of
which would have put more moisture
stressonthe vegetation—including crops.

Tierra negra soils would have been less
affected by clearance compared to the
thin soils of the hillslopes. Terrace con-
struction, using soil brought from the
valley floor, would have preserved the
productivity of the land while easing
the problems of erosion.

PLANT MACROFOSSILS

Another form of evidence aiding the
understanding of the prehistoric ecology
of Chalcatzingo is plant macrofossils.
Although no good macrofossil samples
were recovered from the major excava-
tion units, even though flotation sam-
ples were processed, two dry caves on the
Cerro Delgado did yield interesting col-
lections. The collection from Cave 8 was
derived from project excavations, while
the abundant Cave 2 sample came pri-
marily from screening a backdirt pile left
by looters. The Cave 8 sample is prob-
ably Middle Postclassic in date, while
that from Cave 2 seems to date from the
Middle Postclassic to perhaps the recent
period.

The plant data are detailed in Appen-
dix A. Plant names were provided by in-
formants, and botanical names are given
where the specimens could be identified.
Wood and fiber artifacts recovered from
Cave 2 are described in Chapter 16.

The plant remains represent a broad
spectrum of the vegetation of the area.
Most specimens were from plants which
are edible or have specific uses. Jica-
milla, chupandilla seeds, ciruela pits,
guajes, cacachis, avocados, and squash
were all found in quantity. Today these
are preferred supplementary foods. No
large quantities of any one species were
found that would indicate storage or in-
tenisive consumption. The material indi-
caces that a considerable range of wild
foods were eaten and used prehistori-
cally, but none in great quantities. This
cornpares favorably with modern prac-
tices and statements by farmers that ag-
ric ultural production is never so low that
farnilies have to rely on gathered food.
Wild plant products are eaten today in
the Helds and may provide significant
amounts of calories, but only as supple-
ments or “snacks.”

Stability of the agricultural system is
indicated by the lack of wild plant use. If
agriculture were risky and production
variable, more reliance on gathered foods
would be expected among agricultural
peoples. The macrofossils, therefore, in-
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dicate that agriculture has probably been
consistently able to satisfy the needs of
the community and that there was little
reason for intensive gathering.

Also of interest is the large quantity of
cotton from Cave 2. Cotton is no longer
grown in the vicinity of Chalcatzingo,
due apparently to problems with disease.
Most local farmers have had some expe-
rience with cotton and stated that the
rainy season was too wet for it to be suc-
cessful. They did indicate that the south-
ern part of the valley, with its higher
temperatures and lower rainfall, was
more favorable. However, no cotton was
seen growing anywhere in the valley.

It is likely that cotton was an impor-
tant crop in the past [Classic or Post-
classic), but that economic conditions
now prevent it from being profitable.
Cotton may have been a major factor in
the Classic period reorientation of settle-
ment patterns in the valley under the
conditions of Teotihuacan contact, but
whether or not the valley was a major
cotton-producing center remains to be
proven.

CONCLUSIONS

Based on the analysis of modern vege-
tation and prehistoric pollen samples,
the Formative period ecology of the
Amatzinac Valley can be tentatively
reconstructed, providing necessary data
for the interpretation of settlement pat-
terns, Imtial settlement of the valley
during the Amate phase occurred during
a time of dry climatic conditions. This
explains, in part, the location of sites
near permanent water sources and the at-
tempt by the early inhabitants to maxi-
mize their access to tierra negra soils
(Chapter 21). With the increased popula-
tion of the Barranca phase and the in-
creased rainfall indicated by the pollen
sequence, settlement spread to less than
optimal areas. At Chalcatzingo, the in-
crease in rainfall may have stimulated
the terracing of the hillside in order to
prevent erosion and to protect the Aelds
below the central portion of the site from
damaging runoff. Decreasing moisture
during the succeeding Cantera phase
would have made agriculture more risky,
but crop losses in one area may have
been buffered within the hierarchical
settlement system.

Throughout the past, vegetation in the
valley was much as it is today and there
is no evidence for drastic change. Prior to
settlement, the central part of the north-

ern valley was probably heavily forested.
This zone would have been favorable for
both agriculture and plant gathering, On
both margins of the central zone, the
grassland was much the same as now,
possibly with more acacia and other
thorny trees. The cerros and barrancas
were characterized by a diverse commu-
nity of plants, many of which provided
gatherable products.

Comparison of the Chalcatzingo and
Oaxacan pollen sequences reveals two
conclusions. First, the pollen sequence
at Chalcatzingo reflects local distur-
bances of the vegetation more clearly
than does the Qaxacan sequence. This is
probably due to the fact that the Chal-
catzingo sequence was collected in the
center of the site, where disturbance
had maximum effect. Second, the Chal-
catzingo pollen sequence indicates the
damping effect which the rich soils of
the central valley have on climatic varia-
tion. This is, of course, of critical impor-
tance for farmers seeking to minimize
the risks of agriculture within a vanable
environmernt.

RESUMEN DEL CAPIiTULO 3

La vegetacion comprendida en el valie
del Rio Amatzinac estd determunada
claramente por la distribucion que pre-
sentan los tipos de suelo Hamados tierra
negra, el cual es un barro rico en mate-
riales orgdnicos que se encuentra funda-
mentalmente en la porcion central de
la parte norte del valle, y de los Hama-
dos tierra amarilla, el cual es un suelo
commin en la parte sur del valle y de con-
tenido mds pobre.

Dentro del valle existen ocho zonas
mayores de vegetacion: Bosque de Tie-
rra Alta, Bosque Pithecellobium, Ba-
rranca, Pastizal de Huizache, Tierras Ba-
1as de Rio, Cerros del Interior del Valle,
Cuajiotal, y Tetlaleras. La zona mds
productiva se encuentra en el Bosque
Pithecellobium. Ahi, el suelo estd com-
puesto uniformemente de tierra negra.
Esta es la zona que ha temido la ae-
tividad agricola mayor en el valle desde
el periodo Formativo hasta el presente.

Chalcatzingo, el cual se encuentra en
el centro del valle y en el drea de transi-
cron entre el Bosque Pithecellobium vy
las zonas de Pastizal de Huizache, tiene
vegetacion de tipo Cerros del Interior
del Valle. Sin embargo, Ig ubicacion del
51110 permute que desde ahi se tenga ac-
cesso a todas las otras zonas de vegeta-
cion, excepto a la de Bosque de Tierra
Alta,

Se tomaron muestras de polen en
estas zonas de vegetacion modernas y se
compararon con el polen arqueoclogico
proveniente del sitio. Esto pernutio la
reconstruccion de los paleoclimas y tam-
bién produjo importantes testimonios
que sirvieron para determuinar los acon-
tecimientos mayores de perturbacién de
suelo ent la prehistoria de Chalcatzingo.

Los datos de polen sugieren que du-
rante la fase Barranca tardia, el drea era
mds seca que ahora. El polen de la fase
Cantera temprana reveld dos cambios
mayores: aumento de humedad (lluvia)
y extensa perturbacion de la ladera. El
polen de la fase Cantera tardia indica
un retorno a las condicrones secas.





