CHINAMPAS AT

SAN GREGORIO
ATLAPULCO

A HISTORY OF CHINAMPAS
The peak of chinampas expansion was reached
during the 16th century (1400-1521 AD) with the
Aztec empire: at least three quarters of Xochimilco and Chalco lakes comprised thousands of
chinampas (González-Pozo 2016).

Chinampas at San Gregorio Atlapulco
San Gregorio Atlapulco is a Xochimilco’s archetypal village. It was founded in 1555 AD during
the Spanish colonial era. The chinampas and
ejidos areas are northbound the town.
The acapulpanecos (now atlapulquenses) built
the first chinampas in 1518, in the whereabouts
where later a part of the town was located.
San Gregorio’s inhabitants have always lived in
direct contact with nature, mostly with the aquatic environment, characterized as a place dedicated to agriculture and thus as food supplier for the
whole basin of Mexico, as reported by Chapa
(1959):
Vestiges from an ancient civilization from the
Pre-Columbian Pre-Classic Era were found in the
Cuicuilco archaeological site, signaling evidence
of an agroproductive system, composed by artificial islets or chinampas (Palerm 1955, quoted by
González-Pozo 2016).
Between 800 AD and 1200 AD, Nahuatlacan
tribes arrived to Mexico basin and started to set
up the chinampas technique. They settled in the
shores of the Mexico, Xochimilco and Chalco
lakes. The most prominent among these tribes,
were the Chalca, the Xochimilca, the Culhua, and
the Mexica (González-Pozo 2016).
The maximum expansion chinampera occurred in
the sixteenth century (1400 to 1521) with the
Mexicas, since at least three quarters of the lake
of Xochimilco and Chalco occupied thousands of
chinampas. (González-Pozo, 2016).

"The first inhabitants of the town lived in harmony with nature because rainwater percolation to
underground layers was done in a normal way;
there was no surface water runoff; weather was
mild throughout the year. Their subsistence
depended on a simple agriculture on a layer of
fertile land. "
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RESEARCH ON WATER QUALITY, SEDIMENTS, ZOOPLANKTON AND
RIPARIAN VEGETATION. UNAM-EARTHWATCH-EY-REDES TEAM
The key factors for the improvement of water and sediment quality were identified in 70 sites in the chinampas
zone of San Gregorio Atlapulco, in order to both improving crop management and the habitat of axolotl, Ambystoma mexicanum, which is an emblematic amphibian from
Xochimilco.
The indicators analyzed were heavy metals, pH, temperature, dissolved oxygen, conductivity, turbidity and transparency, particulate organic matter (MOP), nutrients
(nitrates, phosphates, ammonia), soluble ions, Carbon-Nitrogen ratio in sediments, fecal coliforms, zooplankton,
and riparian vegetation.

allow it to be decomposed and thus available in the form
of nutrients for aquatic organisms which feed on sediments. Therefore, its nutritional value is low for such
organisms.
Figures 1, 2 and 3 show five categories of water quality
(excellent, good, fair, poor and very poor), according to
the water quality indexes (1), riparian vegetation (2), and
zooplankton diversity (3). In each graph the sampled
points and their scores are shown.

The results show that there are no significant differences in
the indicators for the three years of study, even considering the 2017 earthquake. Only 15 samples presented
"good" water quality (green dots of figures 1,2,3) over
three years; and the rest is “regular”. The major factors of
poor water quality are: total coliforms, sodium (contained
in chemical fertilizers), dissolved oxygen, ammonia,
nitrates and the biological demand for oxygen (the oxygen
dissolved in the water is exhausted because it is occupied
in the decomposition of organic matter, therefore, aquatic
organisms do not have enough oxygen for survival).
The zooplankton analysis revealed that both water quality
and riparian vegetation do influence the quality of the
zooplankton. However, a decrease in diversity was also
observed from 2017 to 2018, so more research is required
to help determining the specific factors which impact both
the diversity and abundance of zooplankton.

1. Water quality index for the sampling sites in 2016-2018.

The riparian vegetation of chinampas proved to be important for the retention of water contaminants. It is better that
several types of native plants (trees, tulles, herbaceous) are
"staggered" in the wall of the chinampa, instead of grass
or without vegetation cover.
The analysis of the sediment revealed that the continuous
run-off of organic matter (soil) to the waterways, does not

2. Riparian vegetation index for the sampling sites in 2018.

3. Shannon-Wienner Diversity Index for zooplankton for the sampling sites in
2017-2018.

CHINAMPAS BENEFITS
ECONOMIC AND SOCIAL BENEFITS

In order to identify the benefits, the Framework for the Evaluation of Natural Resources Management Systems
(MESMIS) was applied, incorporating sustainability indicators for the chinampas.

EQUITY
A process that allows the distribution of profits
in an equitable manner among all the people
who participate, securing their access to future
generations.

ADAPTABILITY

SELF-MANAGEMENT
When an agricultural system has
self-management capabilities it
can be maintained mainly from
its own resources; that is, it has
less dependence on external
resources or agents.

Productive process that is
adaptable if it can be
reorganized internally to
continue functioning when it
experiences irreversible
changes, either internal or
external.

PRODUCTIVITY
Capacity of the agricultural
system to provide the economic,
social and environmental benefits for
social actors. For example: a direct
benefit to chinampas families.

ENVIRONMENTAL STABILITY
Environmental stability: when maintaining the structure
and ecological functions of a lacustrine system within
ranges that favor both aquatic and terrestrial life.

What is the implication of low scores?
There is low crop diversity, the agricultural practices
depend on external inputs and do have an impact on
the environment. Economic activities depend on intermediaries and supply and demand fluctuations, and a
poor exploitation of environmental assets. Low values
of environmental stability are related to the excess of
chemical and organic discharges that impact on water
quality.

Proyect: Axolotl & Chinampas, preserving
biodiversity at a conservancy area. USFW
2015-2016.

PRODUCTIVE STABILITY
When the chinampas system keeps production
ranges that allow offering goods and dividends for
the permanence of families and other members of
the community.

What is the implication of high scores?
There is variability in the crops, a low dependence on
agricultural inputs, and security in the marketing of
their products, extensive traditional knowledge, and
skills to further expand chinampas know-hows.

ECOLOGICAL BENEFITS
Chinampas are highly productive and
very efficient on the use of natural
resources. Due to the drying out of
local water springs, external sources
of water have to be used. Both the
natural topography and ex-profeso
physical barriers generate a slow
water flow.
Nevertheless, the constant flow of
water in its waterways allows the
chinampas system to keep on functioning.

Ahuejote trees (Salix bonplandiana)
form natural curtains that protect the
fields from strong winds and, along
with the riparian vegetation, they offer
refuge for the 140 species of migratory birds that come year after year
from places as far away as Canada,
United States of America, northern
Mexico and Central America.

The elongated shape of these trees gives
a little shade to the crops and their roots
hold firm the chinampa river banks.

The wetlands also serve as a regulating
system for flood control during the rainy
season.

The chinampas system is unique in the
world, and it comprises both an impressive landscape and a productive site.

It also has a long historical tradition,
which is why since 2017 it has received
worldwide recognition as a Globally
Important
Agricultural
Heritage
Systems (GIAHS), granted by the
United Nations Food and Agriculture
Organization (FAO).

The agricultural vocation of chinampas
allows the formation of soil and sediment, through which water percolates
and is cleaned up, reaching the aquifer
of Mexico City, which provides 70% of
water consumed in such megalopolis.

The environmental unit formed by the
chinampas and its associated waterways
embrace various habitats for amphibians
such as axolotl and frogs, several species
of reptiles, as well as endemic fish and
crustacean.

It is a lung for the city, capturing large
amounts of carbon dioxide.

Since ancient times the chinampas have proven to be an efficient multipurpose system,
because in addition to the agricultural production, it has an aesthetic value comprised
by water, soil, trees, fauna and natural environment that inhabitants from Mexico City
like to enjoy.

EY- EARTHWATCH AMBASSADORS PROGRAM
In 2018, the EY-Earthwatch Ambassadors Program celebrates 10 years of presence in Latin America, chiefly in
Costa Rica, Brazil and Mexico. This Program offers the skills-based experience to young volunteers from administrative, advertising and financial backgrounds. In Mexico, it began with the producers of San Gregorio Atlapulco
in 2014 and the results can be observed in the level of entrepreneurship that some producers have developed
both as a group and individually.
This leaflet was made thanks to the award that the EY Group won in April 2018, for the video they made and which
reflects the spirit of the EY Ambassadors Program.

TESTIMONIES
I found it very pleasant to get along with foreign people (EY volunteers). The knowledge they shared with
me helped me to set up a small firm. Both the design and the name were derived from my participation in the
project. We have managed for “Sabor Chinampa” to have access to restaurants in Polanco, Interlomas, and
Lomas de Chapultepec sectors. The documents they handed out are useful as a guide to lead my firm.
Azael Meléndez Galicia, 43 years old. Chinampa producer and owner of
“Sabor Chinampa”. Participant in the EY-2014-2016 Project.

REDES AC is an institution without profit that supports producers; I have received a lot of support, a lot of
training, a lot of following-up with Dr. Elsa and her colleagues. I am very grateful; they have supported us too
much.
Eloisa Serralde Nieto, 62 years old. Cactus producer from “Serralde”.
Participant in the EY-2016-2018 Project.

We have to stop polluting the earth, the water; we have to plant more ahuejote trees. Chinampas are very
productive land. WHAT YOU DO NOT SOW, YOU DO NOT REAP!
Crescencio Hernández Flores, 39 years old. Chinampa producer and member of the collective
“Eco-Quilitl”. Participant in the EY-2014-2016 Project.

It is good that they come (EY-Earthwatch volunteers) to teach their know-how for improving chinampas’
performance . Sometimes I improve my sales with brand new ideas.
Mauricia González Zamora, 56 years old. Chinampa producer and member of the collective
“Fresco Axayopa”. Participant in the EY-2018 Project.

They have taught us (REDES AC) something of what we have got, that we ourselves do not know how to
value, such as chinampas, the production and everything we give to Mexico City such as food, temperature regulation, and fauna. They (REDES AC) have trained us to produce our organic products and fertilize to give society
a better product without polluting the environment; and how to pass on this knowledge to our children and neighbors.
Marco Antonio Alvarado Muñoz, 43 years old.
Chinampa producer of vegetables. Participant in the EY-2014 Project.

Chinampas and canals monitoring.
Allen Au. EY volunteer. May, 2019
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