2. Socioeconomic Change and Its Impact on
Forest Resources in the Basin of Mexico

Exequiel Ezcurra, Marisa Mazari-Hiriart,
Irene Pisanty, and Adridn Guillermo Aguilar

Surrounded by the mountains of Mexico’s Central Voleanic Axis, the Basin of
Mexico remains, on all counts, the center of the nation. Tt is also the habitat in
which one of the largest urban complexes in the world has developed (Pick and
Butler 1997). Following up and summarizing previous studies (Aguilar et al.
1995; Ezcurra and Mazari-Hiriart 1996; Ezcurra et al, 1999), in this paper we
shall discuss some of the socioeconomic issues related to the changes in forest
ccosystems in the Basin of Mexica. The depletion of natural resources in the
Basin of Mexico is not just a recent phenomenon. Rooted deep in the historic
past, it has triggered massive emigration and various sociocultural collapses in
the past (Ezcurra 1990a, 1990b, 1992; Whitmore and Turner 1986; Whitmore
et al. 1990). Yet the scale, pace, and period of change currently under way are
unprecedented, and the impact of urban growth on what remains of the sur-
rounding forests is of primary importance.

Mexico City is a massive urban area, Originally contained within the hound-
aries of the Federal District (DF), during the 1950s, it spilled beyond these
borders into the adjacent municipalities of the State of Mexico. The urbanized
area contains 16 administrative subunits. called delegaciones. in the DF. as well
as 29 municipalities (municipios) in the neighboring State of Mexico. Thus. the
limit of the urban physical unit does not coincide with political administrative
divisions. Larger, of course, is the Basin of Mexico, a hydrologically defined unit
that encompasses 84 municipalities in the DF and the states of Mexico, Hidalgo,
and Puebla. Mexico City, in which 93% of the total population is concentrated,
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epresents the most important socioeconomic unit within the Basin. Tlllls. the
;;asin of Mexico and Mexico City are almost synonyms in demographic ter ms.
bat the latter is a subset of the former in geographic terms (Valverde and Aguilar

1987).

Historic Forest Use in the Basin of Mexico

Teotihuacan

In approximately the year 100 AD, Tecrtihuacan.‘ situated ‘in the north‘eas[ of tlhe
Basin, had some 30.000 inhabitants. Five centuries later. in 6§0 AD.its pf:;pu a-
tion of 150,000 made it one of the largest cities in the world (Millon 1970; Pa_rsglns
1976). A century later, the population of Teotihuacan had collapsed to fewe]. ; :m
10,000. The cause of this decline is not well undersiood. Some re.sealc ]L;S
attribute it to the rebellion of subjugated groups: others. o the exhaustion of t c:
natural resources exploited by the Teotihuacans. Ecologlclally. both hypotheses
point to a similar underlying problem: The need for war tribute was the result oi
the inability of the Teatihuacans to survive on their own natural resm:lrces and o

the need to import natural resources from other areas to suppc;rt their ecor;on.ly.
In either case, the exhaustion of local resources and the conflicts for the appro-
priation of foreign commodities appear as the driving forces of the collapse.
According to Sanders (1976a, see also Sandersg Parsons and Santlf:y 1979), the
overexploitation of the forests and shrub-lands in the semiarid environment su:—
rounding Teotihuacan and the lack of a sufﬁcnently. developed technology to
exploit the fertile but flood-prone terrains of tl’le‘ B:?sm lake beds were decisive
determinants in the sudden collapse of this civilization. )

Good evidence shows that the Teotihuacan area was strongly disturbed at. the
time of the decline and remains so even today. The area is strongly desertlﬁed‘
and completely lacks native woody vegetation. It is possible to ca!culatr‘a.dfcn
example, the amount of wood needed to calcinate the mortar and stucco us_e ;o
construct the gigantic pyramids of the city as on the order of tens of thc‘n‘Js?’n 5
of tons {Cook 1947). Adding to this amount the amount Qf wogd nec.e:ssalyoég
satisfy the domestic needs of 150,000 persons (a conservative v:?S[UllIl?.é 1% 30‘h '
tons per year), it becomes clear that the development of Telonhu.acan bl..()ug’t ;
large-scale process of deforestation in the north of the Basin, with erosion d]jd
loss of good agricultural soils as consequences. The tf)tal a{nount of wood ug;
by Teotihuacan during its last century implies the cutting of 30.000 © §O,UO h-i
of dry pine and oak forests (Ezcurra 1992). Everythmg‘seems to indicate tha
resource exhaustion in general, and deforestation in particular. were key deter-
minants of the decline of Teotthuacan.

Forests and Aztec Agriculture

Climate was restrictive for human settlements in the temperate zones of }\/Ilexu_:o(i
where the dry season, starting in October and ending in May or June, allowe
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only one harvest for most crops. Many of the early inhabitants regarded the
muddy bottom of the lacustrine system of the Basin as unsuitable for settlement.
When the Aztec immigrants arrived in the Basin, they were displaced into the
lowlands by established dominant groups already in the Basin. The lakes.
however, proved to be the solution for coping with the seasonal droughts. The
Aztecs developed a unique agricultural system. known as chinampas. consisting
of artificial islands built with the rich silt of the swampy lakes. There was no soil
limitation for the chinampa system. for as soon as soil fertility became impover-
ished by the crops. the silt was replaced by a new layer of rich lake-bottom
sediment. Water shortages were also nonexistent throughout the year. since the
shallow soil of the artificial islands absorbed water directly from the water table
of the lakes. Nor were the chinampas washed out by water because trees with
large root systems, mainly a willow (Saliv bomplandiana). were planted along
the borders to protect the plots from the eroding effects of water. Finally. the rich
aquatic fauna of the canals also provided a valuable and rich source of additional
food for the chinampa farmers.

Thus. by harvesting aquatic products and by digging the muddy sediments from
the canals into the fields. the chinampa system was able to recycle in a very effi-
cient manner the nutrients leached from the fertile soils of the agricultural fields.
Although this system required a large amount of maintenance work (building the
chinampa, cleaning the canals, protecting seedbeds from freezing during the cold
winter mornings), it turned out to be one of the most productive Mesoamerican

agricultural systems (Armillas 1971; Coe 1964; Sanders 1976a; Whitmore and
Turner 1992).

The Colonial Period

After the Aztec conquest in 1521, the Mexican colony became a synthesis of both
Aztec and Spanish traditions. Some persistent cultural differences, however, led
to transformations of the landscape in general, and of the Basin of Mexico’s
forests. From early colonial times. it became clear that the Spanish city plan
was not compatible with the lacustrine landscape of the Basin (Sala Catald 1986).
The conquest of Mexico by the Spaniards brought, among many other things,
an introduction of alien plant and animal species as well as unfamiliar tech-
niques for the use of natural resources. With the introduction of cattle came the
first use of animals for labor and transportation. The filling of the Aztec canals
and the chinampa fields to build elevated roads obstructed the surface drainage
of the city and created large expanses of stagnant water, At the same time. the
grazing and intensive logging of the slopes surrounding the Basin resulted in
increased surface runoff and silting during the rainy season (de Humboldt 1811).
The colonial city began to be troubled by severe floods. The first one occugred
in 1553: Aoods recurred in 1580, 1604, 1629, and thereafter at shorter intervals.
Growing deforestation was, to a large degree. responsible for these floods.
Although many scientists warned the colonial authorities of the consequences of
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forest loss, the governmental response was to drain the Basin ﬂupugh the co .

ction of an ever-growing. complex, and immensely expensive system ©

Sim;]q and tunnels. The works to drain the basin began in the early colony and
canals s

have never stopped.

The Twentieth Century

After the end of the Mexican Revolution. 'm. 1924. Mexico (?il_v be.gan lodgr,(:l\;
rapidly. The pace of environmental deterioration increased .rap1dl_\,‘ ‘\.v;‘th}hg ete» il
opment of the modern city. As in many other pgﬂs of Latin Amel‘.iCJ.. u?hus ”';b
ization during this century accelerated migration 1-0\\‘:11@5 the city. w :rTthhe
opportunities were higher. In its rapid growth, M.exu:o City hegan .K? flfl?u[o e
satellite towns that surrounded the old Aztec caplzak. tmns‘forpnng 1t_seT mh e
immense megalopolis of today. Even the forests m‘[he mo'unt.am ranges soultg_}ao ;
west of the city. little affected by the process of urbanization until the S,
began to suffer the consequences of explosive urban growtﬁ. JT—
Realizing the environmental importance of the s_urrmmdmg foscs!s, res S
Lazaro Cardenas (1934-1940) created various national parks in the motl)m ‘alie.l
enclosing the basin. Two national parks, Desierto de los Leon.es.zmd hCu:jnfre:; !
Ajusco, were created to the west and south as a way of restricting t e lepf;r s"
tion of the basin slopes. Unfortunately, during the pr.emdency of M1gu§ el}:@T
(1946-1952) a good part of the Ajusco park was given 10 a paper mill, which
embarked on an ambitious timber—logging program (DDFl1986).' The consequcn(;
elimination of the park and the ensuing deforestation of nelghbc.)nng areas opfggg
the way for urban expansion. The measure was again revers.ed in De.cembe.r
when President Miguel de la Madrid decreed the ecological corridor Ajl:ESC(?—
Chichinautzin a protected area, justifying the measure on the need to maintain
the recharge of the basin’s aquifers, among other reasons. R
Although substantial forested areas were logged during the cloloma‘pen?l',w3
was during the late twentieth century that accelerated deforestation beg_.m to ‘d ¢
noticeable and dramatic impacts. More than 9000 hectares of trees d];appedri:
in only 15 years between 1985 and 2000, and some insect pests that thrive OIT- rlne
trees debilitated by air pollution are attacking lh_e protected forests. The w |{c ci
spread use of introduced and often invasive species such as En('a{_\"i’u.‘s to re 01
est the Basin has resulted in a loss of the native plant co.mnmmnes.. (jegutl]aé
Burciaga and Martinez-Ramos 1994) and of the animal species that relied on th
nativ s for food or shelier. o ,
atIll'\l Ttsp]rir;[igdfgrow[h. the city occupied land unsuitable for iirbamzallonj Sl.j\(_‘h ds
the desiccated lake bed of Texcoco to the east and the forested mountain slopes
in the south and southwest of the Basin (Figs. 2.1 and 2.2). To some exlent .[h,e
physical barriers imposed by the mountain ranges 'm. the south and w_'es,l] have
restricted urban growth. Extension of the urban expansion lo.the mounm.m s o_pes.
however, has resulted in forest disturbance and deterioration of the important
environmental services they provide.
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Figure 2.1. Map of the Basin of Mexico. The hatched area in the center of the Basin rep-
resents the original extension of the Jakes at the time of the Spanish Conquest; the dotted
areas in the southwest and southeast represent the forested areas of the Basin. The three
highest volcanic peaks (Ajusco. Popocatépetl, and Iztaccthuatl), which mark the bound-
ary of the Basin. are indicate for references. (Modified from Ezeurra et al. 1999.)

Urban Growth and Social Distribution

Demographically, the Basin of Mexico concentrates almost 25% of Mexico’s
population, but its economic importance is even greater. In the 1940s, Mexico
City constituted an economically optimal location for industrial development.
Its extensive urban infrastructure, a concentrated market for industrial products,
a variety of professional and financial services, and its abundant facifities for
administrative transactions as seat of the federal government were all reinforced
by a flow of government investments and fiscal incentives that stimulated and
enhanced the concentration of economic development in the area.

In the early 1950s, industrial activity in the Basin became especially dynamic
and, at a national level, reflected a clear trend towards concentration in the capital
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city. The dramatic industrial con‘centrz.llion n th_e capiml duri[?g‘ t't:e pg-rft};:l];
century has generated a situation in which lhe.f:apna] Cliyv pl"oduw—b a n_lo: 1;3_
of the national industrial production. Recent ei.forl‘s [p l'edISI.rlhu[e 1nd?sir} e 5
where have apparently produced a relative decline in m‘dus(rml gro.\\-‘th n Memtto
City and may have decreased the above peA:'cenmges of concentration, but never-
theiess the area remains heavily industrialized. _ . 5 .
The city holds an enormous share of the major h!mncml exchanges. private hulxl-
nesses, and central offices in Mexico. Mexico C‘Tny also has the largest num ‘?C\I
of institutions of higher education and centers of culture. Indced..comparred \\f_lt?
industry, services show an even higher tendency: to coneentrate in Mcmc-o C.l[).
Many industrial firms that have 1'eloca(led their lmumfal‘cmrmg op'crnnonn 10
outlying cities have kept their administrative headquarters in the capital.

99°30" 99°00 93’130'
T I
—{ 20°00
=} 19°30"
<0l ' Iztaccihuatl
Popocatéepet! E
i !
1 |

Figure 2.2. Map of the Basin of Mexico. The shaded area in the center represents th-c
extension of the urbanized area in 1990; the dotted areas in the southwest and southeasl
represent the forested areas of the Basin (see for reference Fig. 2.1). Note (_he encmg:h(;
ment of the city’s growth on the forested slopes of the southwest of the Basin. (Modifie

from Ezcurra et al. 1999.)
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Urban Growth

With more than 15 million inhabitants in 1990, Mexico City is at present one of
the largest cities in the world (Table 2.1). And despite a diminished population
growth rate (Table 2.1. lower part), its total population is approaching 17 million.
In the present century. the city has experienced a remarkable growth character-
ized by a great centralization of economic activities. notably industry, and high
rates of population growth, driven to a large extent by migration of people from
rural areas into the city. The population of the city reached one million inhabi-
tants in 1930. more than 5 million in 1960. and more than 15 million in 1990.

However. the lure of the capital. a favorite destination for immigrants from
rural or urban areas alike in 1940, gradually lost its appeal. The population began
to notice that the concentration of economic. cultural, and political decisions was
accompanied by negative side effects. perceived as a deterioration in the overall
quality of life. In fact, the migration flows formerly destined for Mexico City now
head for smaller metropolitan areas, where they represent an important compo-
nent of rapid growth. Concomitantly. the capital city tends to export inhabitants,
particularly of the middle class, into the periphery of the city or into other cities
in the central region of the country, where the quality of life is perceived as more
agreeable (Izazola and Marquette 1995).

Even so, the urban area still presents an active process of metropolitanization
especially in neighboring territory of the State of Mexico. Although the growth

Table 2.1. Population in Mexico City 1519-2000, and growth rates 1950-2000

Population (millions)

Year Federal District State of Mexico Total
1519 (Conquest) 0.3 0.3
1620 (Colony) 0.03 0.03
1810 (Independence) 0.1 0.1
1910 (Revolution) 0.7 0.5
1940 (Cardenist period) 1.8 1.8
1950 3.0 3.0
1960 4.8 0.4 52
1970 6.8 1.9 8.7
1980 8.8 5.0 13.8
1990 8.2 6.5 15.0
2000 8.6 9.1 16.7

Mean annual growth rates per decade (%)

1950-1960 4.7 53
1960-1970 35 15.6 5.1
1970-1980 2.6 9.7 4.6
1980-1990 -0.7 2.6: = | 0.8
1990-2000 0.5 34 1.1

Source: DDF (1986). Ezcurra et al. (1999). DGE (1990). and INEGI (2000).
Pre-1950 dates have been chosen as approximate indicators and correspond with the important his-
torical dates indicated in parentheses
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rate for the DF and, notably. the central city was negat‘}\'c over the years of 1980
to 1990, the municipalities in the neighboring State of Memco are still growms
at high rates (2.6% per year on average). and sm'net of them h.a\'e growth rates
higher than 10% per year (Ezcurra et al. 1999). 11.15 in these pc?npheral areas th_at
ur?):m growth is currently causing lhe stronger impacts on forests and natural
ecosystems in terms of land occupation. o -

In spite of the lagging growth of the city itself, as othel" nearby nw.rropolm.n‘
areas like Cuernavaca. Puebla, Tlaxcala. Pachuca. and Quere(um consolidate rr'l.eu
functional integration to the country’s capital, the urbanized areas around Me.\‘lcu
City will continue to grow (Garza 1987). In 1990, the metropolitan area co.numj-
trated 93% of the inhabitants of the Basin. In later years. however. population in
the rest of the Basin has grown at a higher rate than in Mexico City itsell (Ezcurru
et al. 1999). Should this pattern persist, it may unfold a future ch;l‘raclenzed hyA
more disperse settlements throughout the Basin. This more extensive pattern of
land use may in turn put more pressure on the Basin’s natural ecosystems and
especially on the peripheral forests.

Physical Expansion

The spatial development of Mexico City until 1950 was characterize.d bya pat.teru
of concentration in the four central delegaciones of the DF which contmn?d
around 70% of the urban area at that time. Thereafter the expansion of the city
underwent rapid suburbanization that affected the surrounding cie!esa‘cim.w.s and
finally produced a spill-over of population into the adjacent mumcspahn.es of
other states. In this process, the city absorbed agricultural land. Land unsuitable
for urbanization, such as the desiccated lake bed of Texcoco to the east, a group
of abandoned sand quarries and open-cast mines to the west, and the forested
mountain slopes in the south of the Basin, were also converted. Tg s.ome extent,
physical barriers in the south and west have contributed to thg restriction of urbm?
growth, because the large and flat valley of the Basin (approximately 2250 meters
above sea level) is surrounded by volcanic mountain ranges that open only to the
north and the southeast. i _ ‘ y

The Spanish established the colonial spatial structure of the city with their
square grid layout for the central urban area organized around a central squ.arc
(the Zocalo). which had formerly been the ceremonial center of the Azh_ac city.
During colonial times, and even through most of the nineteenth century, this basic
structure suffered only minor alterations. The nationalization of the large church
landholdings in 1856. however, set important changes in motion. Land aro.und
the city was subdivided and sold off. and the upper classes mO\ied to the periph-
ery from their mansions in the city center. The downtown area. in turn, gradually
deteriorated and became subdivided for low-income groups. The movement of
the rich classes. largely towards the western forested slopes of the Bgsm. was
accelerated by the purposeful construction of roads and avenues (Bataillon and
Riviere d*Arc 1973).
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The urban area of the Basin expanded dramatically from 360km? in 1960 to
650km?in 1970 (a 57% increase), and to 1114 km? in 1980 (an additional increase
of 71%) (Graizhord and Salazar 1987). Accelerated urban growth led to the
proliferation of illegal. usually poorly urbanized, settlements either in the State
of Mexico or in the outskirts of the DF (Ward 1981). Between 1970 and 1975,
some southern and western delegaciones. such as Tlalpan, Xochimilco, and
Cuajimalpa, that harbor a large proportion of the Basin's forests, doubled or
tripled their urban area (DDF 1986). This expansion has been in part stimulated
by governmental decisions such as the construction of a paved highway to the
Ajusco mountain range and the massive construction of large lower-middle-
income housing units (mostly for governmental workers) in peripheral locations
(DDF 1986). With these new urban expansions, Mexico Cily began to become
connected across the mountain slopes with the states of México. Morelos, Puebla,
and Hidalgo.

In its owtward growth, the city is also changing internally. The central city is
experiencing a depopulation process that started slowly in the 1970s and has con-
tinued at progressively higher negative growth rates. In a similar way, the inner
ting of the city (but outside of the central city), after receiving a considerable
population increase in the 1940 to 1960 period, has began to show the first signs
of adepopulation process with negative growth rates after 1980. The same decade
reveals particularly high growth rates in the intermediate and outer rings, with
the former registering a growth rate of 12% and the latter a rate of 7%. Although
these high rates decreased to between 4% and 6% in the following decade,
the peripheral municipalities still have the fastest-growing populations of the

megalopolis, enhancing the trend to incorporate contiguous municipalities
(Ezcurra et al. 1999), ‘

Changes in the Basin’s Forests

Broad-Leafed Montane Forests

According to Sanders (1976h), by the time humans colonized the Basin of
Mexico, particularly in the Texcoco region. a conifer forest covered the moun-
tain ridges and the higher piedmont, whereas a moist broad-leafed {mesophyl-
lous) forest, rich in oaks, probably covered the lower. Rzeddwski (1969) reports
that many of the moist ravines in the south and southeastern parts of the basin
might have been occupied by this type of forest. Nowadays, the mesophyllous
forest is best represented on the lower western slopes of Iztaccihuatl, as well as
on some of the eastern slopes of the Sierra de las Cruces at elevations between
2500 and 3000m. but not more than 2km® are occupied by this type of vegeta-
tion (Ezcurra 1990b). Near Amecameca, a relatively large town in the lower part
of the Sierra Nevada. a small forested slope known as Sacromonte (the “Sacred
Mount"”) rises from the alluvia plain. Though it has been deeply disturbed, some
elements (e.g. Quercus rugosa and Cupressus Iindlevi) of the original meso-
phylious forest still grow on the slope. In contrast to most forests in the Basin of
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Mexico, this one is rich in epiphytes and ferns. Rzedowski (1969) .lSdOf (t)lr;:

inion that this type of vegetation must have been better represente@ and m "
Gpm'i ously distributed in the Basin of Mexico in the past. As a consequence o
fﬁ:g::p dis)t(urbnance it has suffered, probably many of the original elements have

been lost.

Pine/Oak Forests

According to Rzedowski (1978) and Donn’nguez (1975 it is probeﬁk 1131?1;11:;]3:?;
of the pine communities present in the Basin are of secondar‘y“o_rlz‘,m,’ o
characteristic co-occurrence with tussocky grasses kl.‘lown as “(rc‘(zf‘(;_n‘eq;g o
lembergia sp.) is a symptom of dismrl'.aance. Wood is cut in ,thesek‘o(lQ;r;wm
burning and building and also for prt}dua?u?g paper. Although .Ioddy oal a{er ' 'lbun__
spp.) cover only dispersed patches of d1ffez“ent mzes..rhey were opc‘e \f y :HCM
dant in the Basin. Communities characterized by different species o 'Q.r ‘Ub__
covered the lower parts of the mountains and some patches of the \’OI.C;n-lCl;?] ‘
strate formed after the eruption of the Xitle Volcano (Alvarez del Villar S

ski 1975, 1978). ‘
Rzéi%‘.:c?; and oak forcz;ts have been deeply disturbed. Since the first se;tlegle:r}l;s
appeared in the Basin. these forests have bce.n used as sources of\;/m(:jdeotrraéltlim
ing and burning. Oak trees were also a main source f_or coal.. oo ; gl
had already been going for a long time when the Spaniards arrwed. in t cA n
of Mexico. During the Colonial period, however, the rate of extraction mmias.fid
significantly, because increasingly large amounts of wood were needes to m[i
the new European-style houses of the conquerors. In the first half of the .twe[r]]q a;
eth century, these forests were intensively utilized by three paper factorzesE
established south and west of the city: San Rafael, Loreto, and Pefia Ppbre. v;in
zones officially designated as protected areas were given as concessions to the
paper factories, as happened in San Rafael.

The Chapultepec Forest

Located to the west of the old downtown, Chapultepec Park is the largest forested
section within the urbanized area of Mexico City. A recreational pl'ac.e as ear}.y
as 1280, Chapultepec had, in Aztec limes, a temple ‘mr‘ the god Hun.zﬂo\poc’tlll.t‘lr;
Aztec emperors visited the area for its dense forest and its natural sprmgs\. ]\x 1; ,
the ruling class used for bathing. At that time, the Chapultepec Fore..st wasjl éea{h_\,;
planted with introduced, non-native plants. During the early colonial perio ]‘—';8
Spanish conqueror of Mexico, Herndn Cortés, owned Chapultepec,?ut by 33 ’
the colonial government had designated it the public property.of Memfo City an
granted freeuentrance to evervone. Today. only 230 hectares of rl?e 438 hq Qccuj
pied by the original forest remain as a park. and a large proportion of this area
has been invaded by exogenous species such as Eucahpm._r Spp- o
The zone that surrounds what is now Chapultepec gained economlc'va]ue_
towards the end of the Revolution (circa 1920). as people fromn the' rural Imcmm[_m
of the Mexican highlands fled from the violent %Lruggle dominating the CO\U?{Iy-
side and sought security in the Basin of Mexico. Many of the workers from
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the haciendas also fled the Revolution and crowded into the center of the city.

prompting the upper classes to seek out and retreat to relatively secluded places.
In fact, these migratory forces were one of the major factors giving rise to the
incorporation into Mexico City of towns such as Coyoacdn, Tacubaya. San Angel.
Tizapan. and Tlalpan. By 1930. the pursuit of suburban plots in Mexico City had
driven people into the green. mild zones west and south. One of the first mani-
festations of this preference was Lomas de Chapultepec. a trendy district devel-
oped in the 1920s by the new and wealthy postrevolutionary classes. built on
lands surrounded or still occupied by the conifer forests that originally charac-
terized the Chapultepec forest. As its name indicates. Lomas de Chapultepec
emerged in the gently sloping hills where conifers such as sacred firs (Abies reli-

giosa) and the native ahuehueres (Taxodium mueronatum) originally grew
(Sudrez 1974).

Woody Shrub-Lands

Until the beginning of this century, the lava badlands of E/ Pedregal. in the south-
ern part of the Basin, and their shrubby plant communities (see Rzedowski 1954)
were considered a hostile environment, and no urban developments were
attempted in them for many years. The lack of water flows or lakes, the high per-
meability of the rocky uneven substrate. and the abundance of dangerous animals,
especially snakes, kept people away from El Pedregal for centuries. During colo-
nial times, a few important haciendas (rural estates) were established in the parts
where some soil had developed. The most important haciendas were located in
zones with oaks and pines. The surrounding zones. like Coyoacin and San Angel,
became wheat producers during the colonial period, and the occupation of these
lands by large tenants forced the original inhabitants to move to the less favor-
able environments of £/ Pedregal (Carrillo 1995).

In the early 1950s, an affluent residential district, characterized by large houses
of modern architecture with big gardens, began to emerge in Ef Pedregal, which
still enjoyed a reputation as a secluded urban district, removed from the turmoils
of the growing city. In fewer than 20 years, the original shrubby vegetation cover
of the lava flow almost disappeared. Today fewer than 3 km” of the original Pecre-
gal remain. Small patches can be found on some slopes and even in some gardens,
but most of what is left is on the grounds of the campus of the National Univer-
sity (UNAM). The campus was built in the 1950s directly on E{ Pedregal, despite
the protests of a small group of citizens that were already aware of the biologi-
cal importance of this ecosystem. Paradoxically. it has proven crucial that the
remnants of E/ Pedregal are on University grounds, because in 1983, a group of
students and professors reacted firmly to a proposed urban development of this
zone and succeeded in having it declared a protected area. only used for educa-
tion and research (Rojo 1994). This is one of the few cases in the Basin of Mexico
in which the construction of streets and commercial centers has been stopped or
redesigned in order to protect a natural zone. Today. the natural reserve harbored
by UNAM is the largest natural protected area to be found within an urban area
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: xico. Though small, and insufficient as a formal natural reserve, 1his.area
. Me‘come exlre:nelv important for the conservation and protection of the diver-
h.as b]‘:- t evoh"ed arou-nd the Xitle lava flows (Rojo 1994). Six years uf@r the area
bk A tected. in 1989, a higher part of El Pedregal. in which deep disturbance
wa; -p]rr:.ady [;l-ken place, \\-‘a; declared a protected area. the Parque Ecoldgico de
?j C?udnd de México. As a result. patches of open n.nd dense oak I'oresis: usf weil

. come well-preserved patches of the characteristic Sedim shrubs. enjoy .p.r.( -
ab:'on Other patches. colonized by Buddleia or covered only by nake(_:l basalt
:j;;lsoﬁe rare rock vegetation. are also frequent in this 1'ggi0|1. In the SIET‘!‘H dz
Guadalupe, a small representation of the natural xerophilous shrvu}‘J—!anlds ‘?:*
some patches of Eisenhardtia pnl'\'.?mj'_‘hiu. once an ubuﬁdm.nr dm?nn.iar:jt. .h.rme.d;._.
are still present. As in El Pedregal, this shrubb}.f vegetation is rapidly disapp
ing as urban and industrial settlements appropnate the land.

Riparian and Lacustrine Forests

The lower regions of the Basin were covered by discontinuous vegemtu‘m’ fypejsk\
including willows and other riparian trees along the borders of the lake, 0;1 N
forests in the drier soils, and seasonally flooded pqtches occugled by jqu-a‘m.
species. Aquatic vegetation was once abundant in the l-;%usm c?f , \Y exwo
Rzedowzki (1975) presumes the existence of several endemic species Fh-d[, d;](_
now locally extinct. Some of these inferences are based on pollen profiles 'Of- (- e
Teotihuacan Valley (Sanders et al. 1979), where the first large Mesoamel !Cdl"l
urban settlement was established (Niederberger 1987a, 1987b). In these pr.ohle’s,.
pollen of arboreal genera such as Pinus, Abies, Quercus, Alnus, and Sn.’rl.\’ \(\1’;1&
found together with that of herbaceous species. The abunAdance of. pol]ep o se‘ ge
species (family Cyperaceae) in the older sediments is especially important,
because it highlights the large original extension of the If\ke system. o

However. the abundance of the pollen of aquatic species tends to diminish as
corn records increase. This suggests that the shores of Lake Texcoco were graq:
ually occupied by cornfields which replaced the ripunan fore:sls und;th’c .afqufm;
vegetation of the seasonally flooded shores. That is. the dc.clme of zlpm"mn an :
lacustrine forests started far before the arrival of the Spim]é‘ll‘dh‘ o Mexwlo.' Tht
ancestral springs and water-flows of Teotihuacan allowed intensive c?.slm(im‘)'n
of the adjoining lands (Millon 1970: Sanders ]976;\)A.Thc loss of these ,srln |7nbl.:
was probably related to the environmental degradation mduged by human over Ubt
of the natural resources. which scems to have played an important role in the
decline of Teotihuacan (Ezcurra 1992, 1995; Sanders 1976a).

The Driving Forces of Environmental Change

The rapid rise and the enormous power of the Aztec state were buscq on the [()fh[;
ical control of much of Mesoamerica and on the subordination of hundreds ©
different groups that paid tribute to the emperor. Aztec wealth depended to some
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with the depressed rural areas from which most of the immigrants come. It is
evident that such public services as education, drinking water. and drainage are
rare in the poorer areas of central and southern Mexico that provide at a
cheap price many of the products that are consumed in the Basin, These areas
also generate most of the new immigrants that move into the area. In the Mixtec
Region of Oaxaca. for example, the proportion of houses with drinking water is
less than 4%, most of the towns do not have drainage. and the mean literacy and
educational levels reach only elementary (primary school) level (Ezcurra et al.
1999).

In short. the population growth rate emerges as the main driving variable of
environmental change. Between 1940 and 1980, with a growth rate of approxi-
mately 4% to 5%, the population doubled every 15 years. and with it the demand
for water. electricity. transportation, housing. and other services. The number of
cars has grown at a rate even higher than the population, doubling every decade.
These accelerated growth rates have exacted a huge environmental toll, as more
people necessarily use more resources and generate more waste and pollution.

Economic Development and Environmental Degradation

For nearly 2000 years, the Basin of Mexico has been one of the most densely
populated areas of the world. During most of these 2000 vears, the inhabitants
of the Basin have used their political power to obtain advantages over other areas
of the nation. The economic development of Mexico City after the Mexican
Revolution (1930-1997) was promoted by governmental policies, local private
enterprises, and foreign capital. The main objective has been massive industrial
development, frequently at the expense of social equality. The direct driving force
of urban growth has been the use of public resources allocated to the industrial
and financial sectors. As a result of the rapid but highly unbalanced growth, the
Basin now confronts an unsustainable pattern of urbanization and land use as well
as an uneven and socially conflictive distribution of population and wealth.

Despite the existence of a wealthy social sector that includes government offi-
cials. private executives, public bureaucracy, and a large middle class with a high
capacity to consume, most of the city consists of poor quarters inhabited by
workers and underemployed people. These social groups consist mainly of
immigrants that arrived in the metropolis in the decades between 1960 and 1980
and previously formed part of rural Mexico. They came to Mexico City in search
of employment and some of the services and goods that the Basin seems to
promise.

The concentration of wealth and the rapid development of the Basin was not
accompanied by a concurrent emphasis on environmental protection. Decision-
makers prioritized economic growth at ali costs. while taking, in general. a com-
placent view in regard to environmental deterioration under the assumption that
the technological development associated with rapid economic growth would
eventually be able to restore degraded ecosystems and remediate environmental
damage.
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ico City now spreads over approximately l300km". zlnFi has a population Of

il 17 million. The city now spills over the mountains inte areas beyond the
SO ies of [hel Basin, like the adjacent cities of Toluca and Querétaro and
boun?aﬂ‘; extent Cuerglu\’aczl and Puebla, forming an immense conurbation
£ ]Zis The accelerated peripheral expansion of the city has meant the defor—
ngrzlltii)on .of many of the surrounding areas which formerly {lCth as hydrological
regulators for the severely disrupted wA;m?r cycle pf the bas.m. caintian

?vlost (some 90%) of the megalopolis is oc.cupled by blllltw.up or pa-\-e }11 ;d
spaces, whereas less than 10% of it is occupied by pfwrks. pm'zt.te gellfiF]]b‘:;c_
public spaces. Taking into account the \V]‘lOlt.? comlirhz.mon that for 1;1.\{1215 111162;6;‘1
ity, some 20 million people live in the Basin, enjoying ley sgn ho ?:Zt)iotn .
per person (Ezcurra et al. 1999). In some parts of MemcoJ City t e-sz 2 31:1
substantially worse: many inhabitants have less [h.am I'm” per pe‘rson 0 [hpm
public spaces for recreational use. This is the case in Atzcz{potza?u;. aclrui;'fne)m
industrial quarter, and many other industria? areas. Mexico City ha§ c mnﬁ:he o
the patchy mixture of urban and rural environments that was typical © L. 1'ﬁie
half of the twentieth century to an overcrowded urban environment with i

i en space for its inhabitants.

Ve%ertl;la;‘sznnggidaiz m{nl?e efficient wastewater treatment an{-i recycling.method.s are
adopted soon, meeting the growing demam?s for domestic v\.;a’tcr w;!lf rt??;llr(:hier]{
the long term either a higher rate of pumping from the bgsm s aquifer unr o
increasing the current problem of subsidence) or, alternatively, thc? pumpi bg
some 40m’s™ of water from outside the Basin. Other external basins have eeri
studied as potential water sources, but all these plans imply an enormous Zne\:'ag:t
expense (on the order of 1.5 million MW-hour per year) to pum;-a sgc _.”
volumes of water. Additionally, the extraction of water from other regions w;
necessarily generate significant ecological alterations and water shortages in the
basins from where the water is to be pumped.

Factors Leading to Forest Endangerment

Most of the Basin's 20 national parks and protected areas were eslablished
between 1936 and 1939. Only one national park, Desierto de los Leones. h‘ad
been established before this period (1917). Additionally, in 1983, a protected uteal
was created in a small part of El Pedregal de San Angel. 1o protect the relmnm;ts
of the vegetation and fauna that are endemic to the pedregales (lava flows) of the
southe rt of the Basin. »

Oth;: rP:cenC;ly protected zones include part of the cemrul.reg‘mn Of ihleF[l
Ajusco range, in the south of the metropolis in Lomas del S&flﬂlnfll'l(). Illsgll .xe.~l
tlements had begun to be established there in the 1980s. endangering lhesg humid
southern ranges»\\'hich are the most important source of water recharg; into the
Basin’s aquh:ers‘ largely regulated by the existing remnants of.thc orlgmztl’ \eg
etation. The area is now a reserve (Parque Ecoldgico de la Ciudad de México)
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with a center for research and educational activities. Other zones. such as El Cerro
de Guadalupe, had also been colonized by squatters (paracaidistas), a process
that in the past has been the spearhead of irregular urban expansion. The squat-
ters have been moved. and the Cerro de Guadalupe is now being reestablished as
a protected zone. The future of these reserves is not assured because population
pressure on these areas is strong. and both economic and political interests could
at some point acquiesce to their occupation by squatters. If this were to happen.
the circle of unbridled growth and environmental destruction would recommence.

Most of the reserves in the Basin no longer represent true natural protected
areas. Many are so deteriorated they can hardly be considered “green™ areas
anymore. Some of them have lost all their vegetation and been incorporated into
the urbanized area. The deterioration of the national parks of the Basin of Mexico
commenced almost immediately after their creation. For example, during the
years of 1946 to 1952, one of Mexico’s most important paper factories was offi-
cially allowed to log the forests in the protected parts of El Ajusco. Desierto de
los Leones, Cumbres del Ajusco, Dinamos de Contreras, and Miguel Hidalgo
are among the few zones that can still be considered effective protected zones,
although they face the problem of increasing human use for recreation with
increasing erosion from hiking trails and the additional problem of tree dieback
owing to high levels of atmospheric pollution. The new reserves of El Pedregal
and Lomas del Seminario have also managed to persist without being invaded or
overly degraded by human use, although from a conservationist point of view,
their size is much smaller than it should be for such a protected zone.

Most of the green areas in the Basin of Mexico are treated as recreational zones,
with no ecological or conservationist purpose. Their management, design, and
spatial distribution has been strongly dependent on recreational considerations.
Green areas contain many nonindigenous species. This is the case with many of
the most common tree species such as Euwcalyptus sp., an Australian genus:
Schinus molle, a South American tree; Jacaranda mimosaefolia, from Brazil; or
Ligustrum lucidum from Asia. The original species of the Basin are only rarely
used for planting, because the alien species frequently have higher growth rates,
fewer predators, or both. These are important considerations, but this practice is
accelerating the depletion of the original richness of environments and species in
the Basin. The region is progressive losing its fauna because herbivores can no
longer find the native plants from which they feed.

Summary

The urbanization process affects forests directly through the occupation and
destruction of naturally vegetated areas. In the Basin of Mexico. air pollution.
another consequence of urbanization, is also a debilitating stress on sensitive
species of both natural and cultivated vegetation. Forest dieback in the sur-
rounding mountains, triggered by atmospheric pollution. can in some places
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increase the degradation of the system of .\J\'aler.recharge of the Basin's aquifer
and hence its long-term hydrological sustamabilhty.. , "

The protection of these remaining reserves is of the utmost rmportance‘?.n ;
must be achieved at all costs. Vegetated spaces are relevant not only to li_w qua ll-fl)-
of life of city dwellers but also to the hydrologi_cal cycle of the Basnr;A Int ?
design of programs intended to rescue reserves 111\'aqed by urbm? sett ‘emenla:
the social factor merits consideration. People who are torce.d to leave {l1§se zones
need an alternate place to seitle without again damaging the _en\flmnmjem.
Their quality of life must also be improved with the move: 01herw1se,‘the OLC:
pation of the forested slopes of the Basin and the subsequent dfigrad_anon of the
Basin's forests will continue. It is evident that the protection of the few rgmam;_
ing forests in the Basin of Mexico and the restoration of as much as pgsm.ble 0
those that have been affected by urban development should be a prionty 1n any
government program intended to rescue the Basin of Mexico from the ecologi-

cal crisis it faces.

References

Aguilar, A.G., Ezeurra, E.. Garcia, T.. Mazari-Hiriart. M., and Pisant):. 1. 1995. The Basin
of Mexico. In Regions at Risk: Comparison of Threatened Environments. eds. JX
Kasperson, R.E. Kasperson, and B.L. Turner Il, pp. 304-366. Tokyo: The United
Nations Universily Press. o =

Alvarez del Villar, J. 1971. Panorama ecol6gico del Valle de México. In IMERNAR. ML,.M”
Redonadas Sobre Problemas de Ecologia Humana en la Cuenca del Ville de Méico.
pp. 3—41. México, D.E:: Instituto Mexicano de Recursos Naturales Renovables.

Armillas, P. 1971. Gardens on swamps. Science 174:653-661. B .

Bataillon, C., and Riviere d’Arc, H. 1973. La Ciudad de México, Coleccion Se’pSetenm\‘
no. 99, Translators C. Montemayor and J. Anaya. México, D.F.: Secretaria de Edu-
cacién Puiblica. - .

Calderén, E.. and Herndndez, B. 1987. Crecimiento actual de la poblacion de México.
Cienc. Desarrollo 76:49-66, ) ‘ i o "

Carrillo, C. 1995. El Pedregal de San Angel. Mexico, D.F.: C_oordmucmn de la Investi
gacién Cientifica, Universidad Nacional Auténoma de México.

Coe, M. 1964. The chinampas of Mexico. Sci. Am. 211:90-98. - ‘
Cook, M. 1947. The interrelation of population, food supply. and building in pre-Conguest
Central Mexico. Am. Anii. 8:45-52. o i
Corona. V.R. 1991. Confiabilidad de los resultados preliminares dei‘XI Cen:.;o Cu:nm‘arl‘ de

Poblacién y Vivienda de 1990. Est. Demogrdficos v Urbanos (El Colegio de México)
6:33-68. _ )
de Humboldt, A. 1811. Essai Politique sur le Rovaume de la z\’UH\'f’l't'(‘*E.\’l')(i",’HL‘. ‘{Anr
un Atlas Physigue el Géographique, Fondé sur des Observations _r‘ufmfm.'mfﬂﬁcn\_.
des Mesm‘:'s'-Trigmrmné.’ri(,vw.v et des Nivellements Barométrigues). 5 Vols. Paris: F.
Schoell. _ ) ) . it

DDE. 1986. Manual de Planeaciin, Diseno y Muicjo c‘!cl lf(f,\ Areas Verdes Urbanas de
Distrito Federal. México. D.F.: Departamento del Distrito Federal. »

DGE. (Direccidén General de Estadistica). 1990. VI « XI Censo Genf’mn’ de Pr:.’n'm'uul; X
Vivienda, Estados de Hidalgo, Mexico, Tlaxcala v el Distrito }.('rn'crm‘. I&'J{)—’.{Q‘}‘(')
México. D.F.- Secretaria de Industria y Comercio e Instituto Nacional de Estadistica.
Geografia e Informética (INEGI).



42 E. Ezcurra et al.

Dominguez. V. 1975. Estudio Ecoldgico del Voledn Popocatéperl, Estado de México,
Unpublished B.Sc. Thesis. México, D.F.: Facultad de Ciencias. Universidad Auténoma
Nacional de México.

Ezeurra. E. 1990a. De las Chinampas a la Megaldpolis: El Medio Ambiente en la Cuenca
de México. Serie La Ciencia desde México. México. D.F.: Fondo de Cultura
Econdmica.

Ezcurra. E. 1990b. Basin of Mexico. In The Earith as Transformed by Hwman Action:
Global. and Regional Changes in the Biosphere over the Past 300 Years. eds. B.L.
Turner 1L W.C. Clark. R.W. Kates. J.E Richards. J.T. Mathews. and W.B. Mever,
pp. 577-588. New York: Cambridge University Press with Clark University.

Ezcurra. E. 1992. Crecimiento y colapso en la Cuenca de México. Ciencias 25:13-27.

Ezcurra. E. 1995. Demographic. and resource changes in the Basin of Mexico. In Global
Land Use Change: A perspective from the Columbian Encounter. eds. B.L. Turner I1.
A. Gémez Sal. F. Gonzdlez Berndldez, and F. di Castri. pp. 377-396. Madrid: Consejo
Superior de Investigaciones Cientificas.

Ezcurra. E.. and Mazari-Hiriart, M. 1996. Are megacities viable? A cautionary tale from
Mexico City. Environmenr 38:6-15, 26-35.

Ezcurra, E.. Mazari-Hiriart. M., Pisanty, 1. and Aguilar. A.G. 1999, The Basin of Mexico.
Critical Environmental Issues and Susiainabifity. Tokyo: The United Nations Univer-
sity Press,

Garza, G. 1987. Introduccién. In Arlas de la Cindad de Mévico. ed. G. Garza. pp. 11-15.
México. D.F.: Departamento del Distrito Federal—El Colegio de México.

Goldani, A-M. 1977. Impacto de los inmigrantes sobre la estructura y el crecimiento del
drea metropolitana. In Migracion y Desigualdad Secial en la Cindad de Mévico, eds.
H. Muiioz, O. de Oliveira, and C. Stern, pp. 129-137. México. D.F.: Instituto de Inves-
tigaciones Sociales, Univ. Nac. Aut. de México, and El Colegio de México.

Graizbord, B., and Salazar, H. 1987. Expansién fisica de la Ciudad de México. In Arlas
de la Cindad de México, ed. G. Garza. pp. 120~125. México, D.F.: Departamento del
Distrito Federal—El Colegio de México.

INEGL. 2000. X/ Censo General de Poblacion v Vivienda, 2000, Aguascalientes, México:
Instituto Nacional de Estadistica, Geografia e Informdtica (INEGI).

lzazola, H., and Marquette, C.M. 1995. Migration in response to the urban environment:
Out-migration by middle-class women and their families from Mexico City after 1985.
Geog. Polonica 64:225-256.

Millon, R. 1970. Teotihuacan: Completion of a map of the giant ancient city in the Valley
of Mexico. Science 170:1077-1082.

Niederberger. C. 1987b. Paldopaysages et Archéologie Pré-urbaine du Bassin de Mexico
(Mexigue), 2 Vols. Mexico. D.F.: Centre d'études Mexicaines et Centraméricaines.
Etudes Mésoaméricaines.

Niederberger, C. 1987a. De la prehistoria a los primeros asentamientos humanos en la
Cuenca de México. In Arlas de la Cindad de México. ed. G. Garza. pp. 40—43. México.
D.F.: Departamento del Distrito Federal—El Colegio de México.

Parsons. L.R. 1976. Settlement. and population history of the Basin of Mexico. In The
Valley of Mexico: Studies in Prehispanic Ecology. and Socierv. ed. ER. Wolf.
pp. 69-100. Albuquerque. New Mexico, USA: University of New Mexico Press.

Partida. V. 1987. El proceso de migracion a la Ciudad de México. In Anlas de la Citdead
de México, ed. G. Garza. pp. 134-139. México. D.F.: Departamento del Distrito
Federal—ElI Colegio de México.

Pick, J.B.. and Butler. E.W. 1997, Mevico Megacire. Boulder. Colorado. USA: Westview
Press,

Rojo, A (ed.) 1994, Reserva Ecoldgica “EIl Pedregal™ de San ,—'{ngc‘l.‘ Eeologia, Historia
Natural v Manejo. México. D.F.: Universidad Nacional Auténoma de México.

Rzedowski. J. 1954, Vegetacion del Pedregal de San Angel. An. Esc. Nac. Cienc. Biol. &
59-129.

2. Impact of Socioeconomic Change 43

Rzedowski. J. 1969. Notas sobre el bosque meséfilo de montafia en el Valle de México.
An. Esc. Nac. Cienc. Biol. 13:9?71106. . e Mo de
-dowski. J. 1975, Flora y vegetacion en !n cuenca dl?.t \‘alle‘da 1 1:.\1‘..0. n Menoria de

RZE[ s Obras del Sistema del Drenaje Profundo del Distrito Federal. Nol. 1. pp. 79134,
&Aéxico. D.E.: Talleres Grificos de la Naciézl. o

rzedowski. 1. 1978, Vegeracion de México. México, I‘DAF.: Ed. L|_mu»1. . .

5:[1 Catald, J. 1986. La localizacidn de la capital de Nueva Espafia. como problema cien
ifico y tecnolégico. Quipu 3:279-298. _ . _

: ::If:f )\F\:.L"J*L.H!O‘)?vﬁa. Ti&c :it-‘riculmmi history of the Basin of M?XI-CU. In The -\‘aﬁc‘_\‘ of

- Mexico: Studies in Prehispanic Ecology and Sociery. ed. E.R. Wolf, pp. 101=1359. Albu-
;uérque. New Mexico. USA: University of New Mexico Press. S

Sanders, W.T. 1976b. The natural environment m. lh'ﬂ Basin ol Meyu_), In ]:L;l(',:’ ;\i\hq’
Mexico: Studies in Prehispanic Ecology mr‘u' Society. Ld E.R. Wolf. pp. 39-67. Albu
querque. New Mexico. USA: University of New ?\-16\|00‘Pre-s:~. g Bl

Sanders. W.T.. Parsons. J.R.. and Santley. RS 1979. The Basin cg,f f.’r..ut 0: Feologive
Processes in the Evolurion of a Civilization. New York: Agndemw P'|'c>:-‘ T

Seoura-Burciaga. $.G.. and Martinez-Ramos, M. I994-‘ .l_.a lnl‘rmliuccmjdt\nfl?u:u«if:
:comunidades naturales: El caso de Eucaliptus ry.\'.'nr_f('f'q .Sm.?”"l l:\‘!)rlme‘l\})r?l\‘; i
reserva “El Pedregal™ de San Angel. In Reserva Eruln'ugu-a El F(‘{f}'(;\g(:ii‘ .uD,c‘g?
Angel: Ecologia. Historia Numrrlfj_\' .]‘\V,I]r‘mf{jo. ed. A. Rojo. pp. 177-186. México. D.F:

iversids acional Auténoma de México. o

S[elﬂ?lf‘:‘.:r;{;d. gumh]ns en los volumenes de migrantes |)l‘0\‘el"|ieﬂl85 de dl’.\'.l.ll:llzl.\ ?.Qﬂ}e_l{s
aeoecondmicas. In Migracidn y Desigualdad Soctal en la Ciudad ‘f’" Mf{um. cd\ : ]
Kduﬁoz, 0. de Oliveira, and C. Stern. pp. 115-128. Mexico. D.E: Universidad Naciona

snoma de México. and El Colegio de México. o .

Suf\‘:‘(:lzt?;l?llmat. De Tenochiitlan a México. Series Archivo del Fondo 16. México. D.F.:

ra Economica. y
Unii(;?.d?_,.delg;;flli—'.‘ilE:.'imi.'n&'u del crecimiento de la gi(;(:':.fd de México. Coleccion

_Setentas. México, D.F.: Secretaria de Educacion Publica. »
Valffr};esg.cz::i Aguilar, A.G. 1987. Localizacion geogréfica de !a Ciudad de Mcjx:cn. In
Atlas de la Ciudad de México. ed. G. Garza, pp. 19-22. México, D.F.: Departamento
151 ederal, and El Colegio de México. -

Wa?(i] gl‘igg?.}}’ixico City. In Pr::b!rm.v and Planning in Third World Cities. ed. M.
aci 24-147. London: Croom Helm. o
Wh]ialc:!(;g’::"lsli)f.[ul and Turner 11, B.L. 1986. Population Reconstruction of ihe {iu.s’m of
Mexico: 1150 B.C. to Presenr. Technical Paper 1. Mi!lennietll Longwaves of Human

Occupance Project. Worcester. Massachusetts: Clark lf"ni\l’l"\ll).i. ‘ P
Whitmore. T.M.. and Turner 11, B.L. 1992. Landscapes of cultivation in Mcsomn{cnm. ‘ljt
The Americas before and after 1492: Current geographical l:(‘\(‘z”'('l'!. ed. KW, Butzer.
Special edition, Annals of the Avsoc. Am. Geog. 8240125, -
Whitmore. TM.. Turner 11 B.L.. Johnson, D.L.. Kates. R.W.. and Gnnsclmng._T.R.‘] ; ,"
Long-term population change. In The Eqrth as Transformed a'?\ Human Acrion. (.;If: .u};l.
and Regional Changes in the Biospheie aver the Past .?{J(JI Years. eds. B'L,'_T“]Lm\l, s
W.C. Clark. R.W. Kates. L.F. Richards. J.T. Mathews. und W.B. Meyer. pp. 25-39. New

York: Cambridee University Press with Clark University.



