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The Project

Thisbook is a collection of simple field studies in a frame of complex
generalizations. It is not a complete geography of Latin America, though
its purpose is to enlarge geographic understanding. Here is a consignment
of materials to be used in building up a comprehensive structure—
generalizations for an outline of design, and detailed studies as building
stones to be fitted into place.

The present volume is one result of a project that began twenty
years ago in a search for knowledge of Latin America— a search pursued
first in the library and then in the field. In the library it was found that
available records are incomplete for comprehensive geographic under-
standing, even though the regions of Latin America have been known to
many people in many ways. In the field it has been found that there is
no simple formula for acquiring comprehensive understanding by direct
observation, even though many facts may be observed.

However, various ways can be found of carrying the geographic
record toward completion, and there are suitable means of acquiring
geographic knowledge in the field. Accordingly this book has a twofold
objective: (1) to contribute to the geographic record some facts and
concepts needed for a comprehensive understanding of Latin America
but not found in the library when this search began; (2) to contribute to
geographic method some evidence on the problem of field study for
regional understanding.

GEOGRAPHER'S DILEMMA. | The latter problem is old and stubborn,
arising from the geographer's dilemma in trying to comprehend large
regions while seeing at once only a small area. The complex character
of great regions, complicated particularly by human appurtenances, which
necessarily are included in geographic comprehension, cannot be immedi-
ately and totally perceived by one pair of human eyes.

Obviously the problem is not solved merely by withdrawing to a
great height, in reality or in imagination, thus extending the view over
more area but losing details, some of them essential to geographic com-

3



4 LATIN AMERICA

prehension. Nor is it solved by counting items and totaling them for
the region in arithmetical generalizations. Regional complexities are
those, not of an amorphous mass, but of an intricate pattern in which
details fit together in significant combinations. Regional understanding
involves recognition not only of simple items individually but also of
items in association, grouped or organized with relation to each other-

recognition, therefore, not only of pounds of coffee, but also of plantations
(in which coffee is associated with land types and farm systems) and of
national and international economies (in which plantations function).

Making a map solves part of the geographic problem by reproducing
areal patterns reduced in size so that regions are seen at a glance. This
device touches mainly the latter part of the problem, in which geographic
knowledge is recorded and imparted. But maps do not solve the first
part of the problem, when field observation is begun in regions not yet
fully understood and when features that may be significant for regional
under standing must be recognized and selected to be mapped.

All Latin America has been mapped before now for location of
prominent features, and major regions have been recognized and out-
lined, at least tentatively. But the work of recognizing and recording
the small features on which the character of regions depends has hardly
begun.

The project here reported upon is primarily one of reconnaissance,
to recognize and record some of the fundamental details that seem to
give character to regions. The field studies focus attention particularly
on basic units of human occupance, chiefly on rural units of economic
organization as reflecting, more closely than other common establish-
ments, the characteristics that distinguish one region from another.

Reconnaissance does not allow for complete detailed coverage of
large areas, but it does allow for detailed observation at selected spots.
The swiftest traveler can se only details and not generalizations from
moment to moment. If his eyes do not observe details, they se only
passing blurs near by or faint forms in the distance.

FIELD PLANS. Accordingly, in this reconnaissance, intimate detail at
certain spots provides the substance (Fig. 1). The spots are few and
imperfectly spaced; but, within limits set by time and opportunity, each
has been selected as representative in certain respects of the area in
which it is located, and all together have been taken to exemplify some
aspects of the regions of Latin America.

Some of the studies and generalizations have been published in
periodicals (as indicated by footnotes) and so have been available to
others studying L atin America. Such items in advance of the larger whole
are not unrelated essays now collected but have always had a place in
plans for the present compilation.
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No spot can be perfectly typical of aregion, and none of these study
sites is to be considered so. Indeed, the studies here presented show that
regional character is not fully represented in single glimpses and that

8 Lar
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FIG. 1. Traverse routes of the reconnaissance project in Latin America, covered by
various means of transport as indicated on the map. Ninety-four study sites shown on the
map are deseribed either separately or grouped in Chaps. 11 to X .; and seven bits of trav-
erse also are separately deseribed. Most of the spots can be identified by reference to
corresponding numbers on the regional maps of each chapter.

new cases reveal new characteristics to enrich general concepts of the
whole. Hut these studies have progressed far from the chaotic concepts
of sight-seeing, intent on freaks of nature instead of on regional under-
standing. These items are not isolated and random; all are related to
their regions and to each other in a framework of traverse routes,
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systematically recorded in the planned procedure of reconnaissance
(Fig. 1). Moreover, they fit into a background of geographic literature,
representing the combined contributions of many predecessors in Latin
America.

Thanks to the framework of traverses and background of literature,
the study spots are not left isolated here but are grouped in the general
setting of regions and countries to which they belong.

FIELD PROCEDURE. The reconnaissance has been done in seven field
trips, at intervals through a period of 15 years (1922-1937), each lasting.
2 to 6 months, each directed at a different part of Latin America, and
thus together touching all of the countries and colonics and most of the
regions. Travel has been by any convenient means, preferably by air and
by land rather than by water and by day rather than by night.

Field equipment has been simple; field methods have been standard-
ized but flexible enough to take advantage of local aids. Maps at study
sites have been made in some cases with plane table, ruler alidade, and
stride scale; in other cases, by notebook sketching, with the assistance of
local inhabitants; in other cases, from available cadastral surveys sup-
plemented by field observation. Along traverses, mapping has been pro-
vided for by following route maps when available; persistently locating
data in notations; estimating distance on airways and waterways by
speed and time; finding direction by compass in some cases, by sighting
on sun or moon in afew cases.

Photographs have been taken unsparingly both at study sites and
along traverses, and relevant data have been recorded, particularly with
respect to location. Small cameras have been used—chiefly miniature
cameras for pictures from the air. The files include about 2.5,000 views,
many of them unavailable for published reproduction and yet useful as
part of the geographic record.

The time spent at individual study sites has varied according to
opportunities and needs. The shortest has been within 1 day; the longest,
4 weeks. Mapping, photographing, and field observing have been done
by the author; contacts with local people and interviews, especialy in
languages other than English, have been carried on by Mrs. Piatt.

AID RECEIVED.—Full acknowledgments to persons and institutions
for assistance in the project are beyond possible expression: to the
University of Chicago for unremitting support, to the Rollin D. Salisbury
Memorial Fund for a grant in aid of field research, to Illinois College
for aretreat in which to write, to the National Research Council and the
Social Science Research Committee for grants covering parts of the work,
to persons both in the United States and in Latin America so numer-
ous that they cannot be named here, although all are remembered with
gratitude.
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In thefield .the emphasis on rural units of land occupance has been a
matter of conviction in this particular project rather than of convenience.
Lines of travel have not reached these rural spots without passing through
all of the capital cities and most of the other large cities of Latin America.
Urban people have contributed no less than rural people to the progress
of the project, and data from cities enter largely into the background
of the book, even though the specific materials gathered in urban geog-
raphy are not presented here.

SELECTIVE OMISSION. Certain disadvantages arise from the decision
to include in full detail only the results of rural study and at the same
time to present these materials against a background of generalization
based on wider study. Clearly, many of the generalizations are derived
directly not from the accompanying rural data but from other accumu-
lated data omitted from the text. No attempt has been made to include
here all the materials of along-drawn-out transition from local details to
nationwide concepts.

The decision to skip over such intervening steps is made deliberately.
The field studies are basic materials of original observation, offered
unchanged as a means of projecting the reader directly into the areas
under consideration. To simplify them and provide all the connections
needed for elementary reading would not fall within the scope of the
present work. The studies are separate glimpses and therefore are not to
be read one after another as a continuous narrative.

At the same time, it is to be noted that, the book is not a reference
guide, in which factual information on any areais found by turning to a
given page. On the contrary, the general parts of the book need to be
read consecutively in order to indicate the line of.thought and to provide
a frame for the field studies. There is a continuous progression of ideas
from beginning to end through the main sections, to introduce the subject
(in Chap. 1), to characterize the individual countries (in Chaps. Il to X),
and to interpret Latin America as it fits together and is related to the
United States and the rest of the world (in Chaps. XI and X11).

NOTE ON FINDINGS. The project has attained its twenty-year objec-
tive, with added data on Latin America and with findings, both positive
and negative, on geographic method. These findings suggest points to be
noted as the book is opened.

First, specific data from field observation are seen as basic stuff in
generalized knowledge. On the negative side, eyewitness facts are not
to be mistaken for generalized knowledge: a single item, true though it
be, represents regional reality only as a leaf represents the forest.

Second, maps are expressions of geographic truth incomparable in
their way. Negatively, maps are but partial expressions and may distort
the truth for those who misinterpret.
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Finally, reconnaissance impressions provide a beginning of regional
understanding—only a beginning, but nevertheless a well-grounded and
empirical beginning, to be followed up and amplified in fuller under-
standing through precisely located and recorded observations still to
come. Future observers should be able either to fit their findings into the
framework here presented or to rebuild this into a better.



Chapter |. Latin-American Intricacy

Latin America from Mexico to Patagonia is enough alike to be
recognized as one of the big divisions of the world, with some general
characteristics distinguishing it from Anglo-America, Europe, the Orient,
and the rest.! This is sufficient reason for taking it as the subject of a
book.

Beyond thisinitial statement, the slight degree of unity and similarity
from end to end of Latin America may well be disregarded. There is little
danger of forgetting that such general characteristics as the Romance
official language and the republican form of government prevail in
Latin America. There is greater danger of forgetting that these widely
prevalent similarities are faint and easily exaggerated, whereas the
differences from place to place are profound and call for penetrating
analysis.

Differences from place to place are not only prof omul but also com-
plex. Contrasts in human occupance do not coincide simply and directly
with contrasts in natural environment. Man's organization seems not to
fit nature's framework.

REGIONS, COUNTRIES, AND PEOPLE. The pattern of countries out-
lined on a map (Fig. 2) bears little or no resemblance to that of major
natural regions. The countries appear to form a mosaic of irregular areas
differing in size from 7,000 to 3,000,000 square miles and in shape from
edls to eggs. The major land forms are quite otherwise disposed (Fig. 3)
in the well-known pattern of great western highlands in Mexico, Central
America, and the Andes, lesser eastern highlands in the West Indies,
Guiana, Brazil, and Patagonia, coastal lowlands of the Pacific and
Atlantic margins, and interior lowlands of the Orinoco, the Amazon, and
the Parana.

No closer counterpart to the mosaic of countries is found in the map
of climatic regions (Fig. 4), with its four tropical, four middle-latitude,

I Latin America," is used here asa convenient name for all the Americas south of the
United States, mainland and idands, countries and colonies. This conventional use implies

no judgment as to whether or not the term "Latin'' is appropriate in a literal snse
conspicuous non-L atin elements are included.

9



10 LATIN AMERICA

LATIN AMERICA

COUNTRIES AND COLONIES
940

Py 20

| - MEXICO
2-GUATEMALA

3 - SALVADOR -
4 -HONDURAS
5 - NKCARAGUA
6-COSTA RICA
7 - PANAMA
B-CUBA
9-HAITI

10~ DOMINICAN REPUBLIC
1I-VENEZUEL A

12 - COLDMBIA

13 - ECUADOR

14 - PERY

15=BOLIVIA

16 - CHILE

IT = ARGENTINA

18 - URUGUAY

19 - P&R AGUAY
EQ-BRAZIL

& -BRITISH HONDURAS

B - JAMAICA

£ -PUERTD RICO

D - BAHAMAS

E-BERMUDAS

F - WIRGW IS5L ANDS
G-LELWARD ISLANDS

H - CUADELOUPE

| = MARTINIQUE

J- WIND'WARD ISLANDS

K- BARBADOS

L - NETHERLAMNDS WEST INDIES
M- TRINIDAD AND TOBAGO

N- BRITISH GUIANA

O - SURMAME (DUTOH GUIANA)
P - FAENCH GLIANA

jadw 158w aan'e Jadw

FIG. 2.The countries arc listed in the order of discussion. The colonics, listed sepa
rately on the map, are discussed among the countries. The mother countries to which the
colonic-, belong are as follows: Britain, A, B, D, E, G, J, K, M, N; United States, C,F;
France, H, | P; Netherlands, L,, O. The word "colonies" is used to refer to overseas
territory in general and has no literal implication d* a specific political status, (Base of this
and following maps of Latin Ainerira from, "Hispanic America," Lambert Azimuthal Equal
Area Prejection, 1:0,000 000, American Geographical Society, New York, 1922.)

and two highland climates. The maps of natural vegetation (Fig. 5)
and soil (Fig. 6) resemble that of climates (Fig. 4). In fact, the vegetation

map is practically another climatic map based on different criteria, and
the soil mapis. no less climatic in distinguishing only great soil groups


http://lia.se

LATIN-AMERICAN INTRICACY 11

Tow Tt

LATIN AMERICA
LAND FORM REGIONS

1 HIGHLANDS
| - WESTERN
2 - WEST INDIAN
3= GUIAMA
4= BRAZILIAN
5 - FATAGONIAN
[ LOWLANDS
8~ PACIFIC COASTAL
T = ATLANTIC COASTAL
8~ ORINOCO
9= AMAZON
10~ PARANA
[+ 1200
MILES

lsow it frow S w Saw

"FIG.3—The "Highlands" are blocks of land relatively high and rough, the "L owlands"
relatively low and smooth. Both altitude and ruggedness vary greatly from place to place,
and the highlands include mountains, hills, plateaus, and even small plains. The "Western
Highlands,” or Cordilleras, include . lead, three structural divisions, identified by breaks
on the map. Along the Pacific and Atlantic margins there are narrow coastal lowlands even
in many places where none appear on the map. (Boundariesfrom P. E. James, Distribution
of Population in South America, Fig. 2, "Geographic Aspects of International Relations,”
University of Chicago Press, Chicago, 19388; "An Outline of Geography," PI. 7, Ginn and
Company, Boston, 1935.)

characteristic of climatic types. The map of rock-structure regions
(Fig. 7) corresponds naturally with the pattern of major land forms
(Fig. 3) and not with that of conn tries (Fig. 2).

Apparent disconformity between countries and regions is not dis-
pelled by including the basic human item of population in the map
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LATIN AMERICA
CLIMATE REGIONS

LOW LATITUDES
LOWL AND
T~ CHRONIC RAIN
TI- SEASONAL RAIN
IE - SEMEARDD
IV~ ARID
HIGHL AND
EEd cooL HIGHLAND
L35 HUMID WARM HIGHL AND
MID LATITUDES
I~ HUMID SUBTROPICAL
YL~ DRY SUBTROPICAL
IX - HUMID COOL
X - SEMFARID
[+] IOJOD
wices T

jpow il gaw Mo w coaw |

FIG. 4—"Low Latitudes" are approximately within the tropics, and " Mid Latitudes"
outside the tropics, north and south. "Cool Highlands" are the same as "High Highlands"
in Fig. 491 (page 487) and in the text; "Humid Warm Highlands" the same as " Humid Low
Highlands." The lower boundary of cool highlands is the contour line of 2,000 meters
(6,561 feet), approximating the lower limit of frost. The lower boundary of warm highlands
is the contour line of 700 meters (2,296 feet), approximating the lower limit of mild warmth.
The actual limits of frost and mild warmth differ with latitude, but the differences within
the tropics arc inconspicuous on the small-scale map. Dry low highlands are not distin-
guished from dry lowlands.

The sweeping lines drawn between lowland climates represent broad generalizations
along boundaries where precise data are lacking to show detailed irregularity. The four
low-latitude climates are similar in temperature, having summer heat in every season, but
differ in rainfall. Areas of "chronic rain" have seasond differences of rainfall but no seeson
so dry that forests are deciduous and crops cesse to grow. (Highland contours generalized
from sheets of the American Geographical Society, "Millionth Map of Hispanic America,”
New York. Lowart ' divisions modifiedfrom W. 1). Jones and D. S Whittlesey, "Introduction
to Economic Geography,” Fig. 1, University of Chicago Press, Chicago, 1925.)

12
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LATIN AMERICA

NATURAL VEGETATION
REGIONS

LOW LATITUDES
I-35ELVA

IT a ~ SEMIDECIDUOUS FOREST

I 5 - SAVANNA

T - TROPICAL SCRUB

IT - DESERT
HIGHL ANDS
F¥¥)- UNDIFFERENTIATED
MID LATITUDES

N - PRAIRIE ]

YT -~ MEDTERRANE AN SCRUB

IZ » - COOL FOREST #AB
IX o~ STEPPE o e o 1600
X - DRY BUSH = ——e
oo [

F1G. 5—The numerals on the map correspond to those used for climates in Fig. 4. The
two highland types of climate have different types of vegetation, but they are grouped
together here. On the other hand, the seasonally rainy climate is subdivided to distinguish
two types of vegetation, and so is the humid cool climate. (Boundaries from P. E. James,
Distribution of Population in South America, Fig. 3, "Geographic Aspects of International
Relations," University of Chicago Press, Chicago, 1938; "An Outline of Geography,” PL 1,
Ginn and Company, Boston, 1935.)

443

comparison (Fig. 8). People are intensely and irregularly concentrated in
clusters that do not resemble the divisions on any of the maps of major
natural regions (Figs. 3 to 7) in form or distribution. Additional com-
plexity is suggested by the fact that there is no obvious similarity between
the distribution of population and the mosaic of countries (Fig. 2).
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FIG. 6.—The numerals on the map correspond to those used for climates in Fig. 4, hut
to no subdivision in the highlands. The classification is of mature soils only and docs not
indicate important immature types, such as volcanic ash and alluvium, (Boundarics from
Vernor G. Finch and Glenn T. Trcwartha, "Elements of Geography,” PI. 9.)

Latin America would appear hopelessly confused were it not that
these diverse elements fit together to form an intelligible complex pattern.
Conformities do not exist, but orderly relationships do. To assume that
there are no consistent relations between natural regions, boundaries of
countries, and concentrations of people is as far from the truth as to
assume that relations are simple and direct. The Latin-American patch-
work of countries is not a crazy quilt without rhyme or reason but a
tapestry of comprehensible design.
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F1G. 7—The areas correpond in general to those of land forms in Fig. 3. (Boundariesfrom
Vernor C. Finch and Glenn T. Travartha, "Elements of Geography," PI. 6.)

The areal association of regions, countries, and people is intricate
and elusive but nevertheless normal and understandable. Not only do
all the countries fit together in a mosaic consistent with the background
of nature and the grouping of population, but each country individual ly
is a consistent unit, having its own personality to be understood and
appreciated.

CONCEPTS DEFINED. As a preliminary to plainer understanding,
some concepts taken thus far at face value from the map require modifica-
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FIG. 8.—Distribution of population. (Drawn by Manuel ('. Diuz. Data for 1930, from
studies by BoutonGuyol, "Distribution of Population in South America,” arid John Abraham-
son, "Distribution of Population in Caribbean America," University of Chicago M.S  theses,
1936.)

tion. In regard to major natural regions, such as "Western Highlands"
(Fig. 3) or "Arid Climate" (Fig. 4), it is to be observed that these
represent generalizations so broad as to be necessarily thin and coarse-
grained. If characteristics that they imply are to cover large areas and
allow for local variations, they are necessarily not intense and specific.
They do not specify extremes of natural environment, which may be
favorable or unfavorable for human occupante. Such extremes, good or
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bad, are those of local circumstances. Fertile plateaus and rugged peaks
are in the same highland region; irrigated valleys and barren hills arein
the same desert climate; and it is such details within regions that
provide the setting for densely populated and unpopulated areas.

Maps of major natural regions reveal extensive aspects of natural
environment. They suggest conditions mildly good or bad for settlement,
and probabilities for local intensity. It is not strange that they fail to
point specifically to conspicuous extremes in the distribution of people.

It should be mentioned that the term "regions" is taken in this book
to refer to large areas uniform in certain respects and distinct from adjac-
ent areas—both major regions on the continental maps and minor
regions defined in more detail as logical subdivisions of major regions.
The term is used for areas of more than a thousand square miles and not
less and for areas of static homogeneity rather than of dynamic organiza-
tion. Thus "region" here refers to an area that looks similar throughout
in certain respects and different from adjacent areas and does not refer
to an area united by atransportation system, as, for example, the diverse
trade territory of a seaport joined together only by activity through its
focus of traffic.

However, units of dynamic organization are not to be ignored in the
complex pattern of Latin America. In fact, the countries themselves are
conspicuous units of dynamic organization, and the recognition of their
discordant but consistent relations to regions is important in interpreting
the pattern.

The term "countries" is taken in this book to refer to sovereign
states. The colonies of foreign powers are not specifically referred to under
the term, but these colonies are to be considered in the total pattern of
Latin America (Fig. 2) and to be included along with the countries in
their appropriate places.

FORMATION OF COUNTRIES. In regard to countries as they appear
on the map (Fig. 2), it isto be noted that these bare outlines of territory
give only partial and faulty representation, not revealing more significant
aspects of form and size. If countries are to be understood, they cannot
be taken for granted, like the existence of matter in everyday life. The
essence of countries is not square miles indiscriminately totaled and set
off by boundaries, but people organized and occupying land. Because
people make countries, it follows that the maps of population and
countries, though not obviously similar, nevertheless are fundamentally
related. Each Latin-American country has a concentration of population
in an area relatively favorable for habitation, separated from similar
concentrations in other countries by less densely populated and generally
less hospitable territory. Many of these countries have not only a principal
concentration in the most favorable area but also secondary conccntra-
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tions in near-by areas and tracts of unoccupied land intervening or
outlying. Most of the boundaries between countries pass through rela-
tively unoccupied territory separating principal centers. Most of the
capital cities are in principal centers of concentrated population.

This pattern of countries reflects a long sequence of events, not pre-
determined by nature but subject to the vicissitudes of history proceeding
in a natural setting. In the process, which began with the conquista-
dores or before, major centers of population have formed cores of political
organization. Near-by centers have been joined together (as, for example,
the various central states of Mexico). From major centers, political
influence has extended over minor centers (as from central Mexico over
Yucatan) and has reached into unoccupied territory to where it is met
by counteractivity from other centers (as in the forested eastern lowlands
where Mexico meets Guatemala). In respect to the political influence
that makes countries, people are not all equal (for example, highland
Indians are not equal to white landowners). But, generally, where there
are large populations there are corresponding opportunities for political
leadership.

CHARACTERISTICS OF COUNTRIES. The nature of the country-form-
ing process has favored certain common characteristics. In most cases
it is found that large areas unfavorable for settlement are divided politi-
cally between countries, even though uniform and undivided by nature
(as, for example, the lowlands of Mesice- and Central America): that
large areas which have attractol settlement are undivided politically
and form the central cores of large countries (such as the Central Plateau
of Mexico); that small populous areas far from large centers form the
central cores of small countries (such as the Central Plateau of Costa
Rica); that small populous areas near large centers form provincial
districts in large countries (such as Yucatan in Mexico).

Accordingly, the pattern of countries tends to disagree with that of
natural regions, and boundaries between countries tend to cut across
regions. Yet the two patterns have consistent relations; most of the
countries contain whole populated areas and parts of adjacent sparsely
populated areas. This suggests that it is normal for countries large or
small to have internal variety and that the primary reason for such
variety is to be found not in nationalistic desires for self-sufficiency but
rather in the chance interspersion among good areas of inhospitable areas
attached more or less by default to near-by centers.

These generalizations draw attention to apparent exceptions among
the countries of Latin America (as, for example, El Salvador, containing
only a populous area and no outlying sparsely populated districts).
As a matter of fact, each country is unique and deserves to be considered
with reference to its own characteristics in the light of general concepts.



LATIN-AMERICAN INTRICACY 19

DISTRIBUTION OF PEOPLE. Of regions and countries on the maps
(Figs. 2 to 7) much has been said by way of introduction. The map of
population (Fig. 8) needs no such explanation; its symbols are plain.
Some of its implications are simple: it is known that people live where
they can make a living, and rarely elsewhere, in Latin America (as, for
example, in the fertile Central Plateau of Mexico rather than in the arid
peninsula of Lower California).

But the distribution of population as a whole and in detail is not
simple. Enough has been said of it in connection with regions and
countries to suggest its fundamental importance. A closer view is
needed than that of continental maps. For the various components of
Latin America, thus far mentioned briefly on a continental scale, more
detailed observation is in order on a larger scale. In fact, such observa-
tion in field studies forms the bulk of the chapters that follow. In these
chapters (Il to X) it is convenient to consider the countries one by one,
beginning at the north.
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Chapter | | . Mexico

Mexico, the North American member of Latin America, exemplifies
certain of the general characteristics of Latin-American countries indi-
cated in the previous chapter. It has a densely populated region attractive
for habitation as the central core of the country, smaller populous areas
as provincial districts, and tracts of nearly unoccupied territory as out-
lying borderlands (Fig. 9). The outline of the country fails to conform
to that of natural regions, and its territory contains parts of several
regions, a striking variety in natural environment being the result.
I'ts boundaries with other countries cut across sparsely populated regions.
Thus the fact that Mexico adjoins the United States and is separated
from it only by aboundary lineis qualified by the fact that this boundary
crosses semiarid outlying areas and that the central region of Mexico is a
thousand miles to the south, far separated from populous parts of the
United States. The unity of the country is that not of uniformity but
of dynamic organization by cohesion of a cluster of regional areas around
a strong central nucleus.

CENTRAL PLATEAU. The core of Mexico is the Central Plateau
(Fig. 9). Thisregion contains more than half the Mexican people (Fig. 8,
pagf It)), although its area is only one-seventh the area of the country.
It has both a majority of the urban population and a majority of the
rural population. The largest city is the unrivaled focus of national
interests, not only political but alsofinancial, commercial, industrial, and
social, and is the hub of a transportation scheme tying the country
together, after a fashion, by rail, water, road, and air (Fig. 10).'

The Central Plateau is within the Major region of western highlands
indicated on continental maps (Fig. 3, page 11). It is a small but
important constituent region marked by the coincidence of relatively
favorable natural conditions. By no mere accident is the region of recent
volcanic activity also the region of greatest human activity in Mexico.

! For a fuller discussion of transportation (land, water, and air), both in Mexico and in
the other countries, s R. S. Piatt, Inland Transport in Latin America, Proceedings of the
Eighth American Scientific Congress (Washington, D.C., 1940).

20
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Vulcanism has given rise to highlands of a distinctive sort, as follows:
(1) Large parts of the Central Plateau are smooth, owing to widespread
deposition of volcanic and lacustrine materials between and around
volcanic cones, still undissected by erosion. (2) Much of the smooth area
is fertile, owing to a mantle of volcanic ash and alluvial wash, well
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FIG. 9—The "(ore Region" contains the national capital. The Central PIaIeau of
Mexico contains not only the capital but aso a large portion of the Mexican population and
is clearly the heart, of the country, the national center of gravity. The outline of the core
region is drawn to indicate the main area of dense population. "Outlying Regions" ae
named hut not bounded. In fact, they even overlap national boundaries in normal cases,
athough named ("northern" and "southern") from the viewpoint of Mexico.

The 700-meter (2,296-foot) contour line outlines the highland area, marking the lower
margin of low highlands including beth humid warm highlands in low latitudes, as in the
climate map (Fig. 4), and aso dry low highlands and middle-latitude low highlands, not
distinguished from lowlands in the climate map. Thefield sites are numbered in the order of
discussion.

drained and still unleached by ground water. (3) Most of the smooth
fertile area is at an altitude high enough to escape the constant heat of
tropical lowlands and low enough to escape the constant cold of mountain
snow fields. The altitude, attitude, and latitude of the area are such as to
provide moderate seasona rainfall.

The volcanic plateau region, thus distinctively endowed, supported
arelatively compact and highly organized sedentary agricultural popula-
tion in pre-Columbian times and continues at the present time to support
such a population in a similar way.
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As a matter of fact, the region appears to lack a substantial basis for
supporting the bulk of its population in any convenient way other than
by sedentary subsistence agriculture. Most of it is high enough to enjoy
occasional frosty weather, and its farm products are those of middle

latitudes, not those tropical specialties which gain easy access to world
markets.

MEXICO

' e RAILWAYS

. - ~- LOCAL BOAT LINES
m . —  NATIONAL Bounmalzs-1
) ' o s

MILES

k]

2¢n)

Ingw Jiogtw

FIG. 10.—Railways and waterways together form a coherent national system, connect-
ing all the outlying stateswith the capital. Air lines (Fig. 503, page 581) supplement the long
routes to far corners of the country, and motor roads (not shown on the map) are being
extended to supplement short routes in the center of the country and overland connections
with the United States. The principal external connections are eastward by water and
northward by land. Connections with the railways of the United States are indicated by
lines crossing the Border, though the railway net of the United States is omitted from the
map. External connections by |and andjwater appear on acontinental map (Fig. 502, page
530). There have been no appreciabl e changes since the map was made (1940). (Compilation
of transport data and dratving of this and the other transportation maps by Manuel C. Diaz.)

Yet another resource is not to be forgotten, namely, precious metals,
found concentrated in a few spots associated with ancient, not recent,
vulcanism. Because of this resource, Spain formed an interest in the
region, and " New Spain" assumed a structure now inherited by modern
Mexico with the Central Plateau as its core. Mexican mines continue to
produce, leading the world in silver and contributing important amounts
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REGIONAL DIFFERENCES. Outlying regions surround the Central
Plateau. Most of these are other minor members of the same major
highland region, but this fact does not make them much like the Central
Plateau. Rugged slopes predominate over smooth land in the ranges
bordering the plateau and in the southern highlands (Fig. 9).

The highland climates are more highly differentiated in fact than is
indicated on a continental map (Fig. 4, page 12). Plateau areas of the
northern highlands are semiarid and are distinguished from the Central
Plateau primarily by rainfall insufficient for agriculture without irriga-
tion and rainfall on near-by ranges insufficient to provide for much
irrigation.

Other parts of the highlands are distinguished by differences in
temperature associated with altitude. These differences are so intricately
distributed as to be hard to map, but they may be simply classified for
description, and at least one cardinal distinction is indicated on the map
(Fig. 4, page 12) the distinction between cool highlands and humid
warm highlands, or high highlands and low highlands. In contrast with
most of the Central Plateau, in the cool highlands, where there are mod-
erate warmth and seasonal frost, the warm highlands, generally less than
2,000 meters (0,561 feet),l have freedom from frost in every season
permitting all-year-round plant growth. Below this zone of warm high-
lands, from 700 meters (2,290 feet) down to sea level, are the tropical
lowland climates marked by prevalence of heat. At the opposite extreme,
within the cool highlands, are very high areas, small and undifferentiated
on the map, where occurrence of frost in every season precludes agri-
culture. In general, these are more than 3,500 meters (11,483 feet) in
altitude.

Thissimple altitudinal classification approximates local terminology,
recognizing some of the same climatic distinctions—ticrra caliente for
hot lowlands (below 700 meters), tierra templada for warm highlands
without frost (700 to 2,000 meters), and tierrafria for cool highlands with
frost (over 2,000 meters). The further distinction within the tierra fria
between moderately high highlands with seasonal frost (2,000 to 3,500
meters) and very high highlands with chronic frost (over 3,500 meters)
as an additional regional typo is recognized less regularly and designated
only partly by such terms as tierra helada, paramo, and puna® used else-
where inLatin Americaif notin Mexico.

' The figures used for climatic boundaries are merely approximations selected for
convenience. The round numbers in meters are less misleading than their equivalents in
feet, which give an unwarranted impression of numerical precision. Obviously, climatic
tﬁpes are not actually bounded bY contour lines, from Mexico to Ecuador. At the same time
the general distribution of highland climates on the small scde of the continental map is
reasonably correct—at least, as nearly correct as the distribution of lowland types of

climate in the great areas where weather observation is lacking. )
 The terms are not synonymous, though all refer to areastwo high for crop agriculture—
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Mexico has relatively little good land among the slopes of the tierra
templada and relatively little in the tierra caliente, considering the narrow-
ness of coastal lowlands, infertility in many parts, aridity in the north-
west, and excessive rainfall in parts of the south. Good land in the very
high highlands is hardly to be considered. The main body of good land
in Mexico is in the high highlands of the tierra fria, at the moderately
high altitude of the Central Plateau.

OUTLYING HKGIONK. It is clear that the outlying regions are diverse
in character but have one characteristic in common: they are all inferior
to the Central Plateau as areas for easy development and support of a
great popul ation.

All these regions contain scattered resources and certain spots of
unusual productivity. In the desert north are fine oases; in the northern
mountains are mines of precious and industrial metals; in the eastern
coastal lowlands are petroleum fields; in the southern highlands are
small prototypes of Central Plateau farms; in the tropical lowlands are
forest resources and specialized tropical plantations.

Indeed these rich spots in other regions furnish alarge part of Mexico's
export production. For a decade the petroleum fields exceeded the
Central Plateau in producing sudden wealth.

Yet the outlying regions with their limited, scattered, and special
resources and scanty population are still outlying. The Central Plateau,
with its habitable and inhabited lands and its established centrality, is
the heart of Mexico. Thanks to this region, Mexico has the largest
population of any of the 18 Spanish-American countries.

MODKKN Mrcxico. Some outstanding characteristics of modern
Mexico stem from the fact that the bulk of the Mexican people, living
in the Central Plateau, have a primary interest in subsistence production,
whereas foreigners of the commercial world have had a primary interest
in production for commerce, from resources scattered in other parts
of the country. This divergence of interests has been emphasized by the
proximity of Mexico to the Tinted States: the largest Spanish-American
country of highland Indian development next door to the largest North
Atlantic country of modern industrial development. Crosscurrents of
interest naturally have arisen a desire for equivalent prosperity on the
one hand and a desire for acquisition of resources on the other. Attraction
and repulsion have resulted: admiration for the United States as a land
of opportunity and resentment against American influence; a desire for
material welfare, leading Mexico to combat the old order which had
produced such welfare in the United States; a welcome to capital and

tierra hclada to frozen heights in Mexico, paramo to Alpine pasturesin the northern Andes,
and puna to bleaker pasturesin the central Andes.



MEXICO 25

confiscation of it. Thus attraction to the United States is accompanied by
revolution against the established system of the United States.

Among Latin-American countries, Mexico is an outstanding case of
stimulation by irritation. The policy of Mexico for the Mexicans is
vigorous and pervasive. The Central Plateau as the heart of Mexico
has reasserted its leadership over the country, including outlying parts
of the country where foreign exploitation flourished most.

The revolution that has taken place in Mexico since 1911 is a success
in having overcome opposition and won a free hand in social reform and
indigenous cultural advance, lint economic success has not yet been
attained; no revolutionary change has transformed the Central Plateau
from a place of subsistence living to a source of new and greater produc-
tivity. A dilemma persists in the Mexican desire for a new order without
losing the benefits of the old. Also, there is a dilemma for the United
States between the "good neighbor" policy and property rights of the old
order. Under the pressure of a new revolution from overseas, both
dilemmas tend to disappear.

Field Studies

Such broad generalizations regarding the national and international
affairs of Mexico do not spring directly from studying small rural units
of land occupance, like those described in the following microgeographic
field studies. The following studies tell only part of the story, the rest
of which cannot be told fully either in this series of observations or in any
single simple series.

Hut these studies provide a basic part of the story. Valid generaliza-
tions depend ultimately on factual details, and here are some of the
details. What is there in the Central Plateau to make the region and the
nation what they are? What is there in the outlying regions to give them
their character? Reconnaissance offers preliminary answers, recorded
on the fundamental scale of direct human observation, from which
broader generalizations on a regional scae all take their start.

In the Central Plateau. Of the following field studies the first three
are of places in the Central Plateau, the core region of Mexico. The
Central Plateau is not a homogeneous area of uniform surface but a
complex array of mountain ranges and intermont basins. The good land
is distributed in separate tracts and interspersed with poor land. But it
is no less habitable on this account. In fact, such distribution is consistent
with the development and maintenance of coherent local organization
in small communities, each having its separate identity and varied land
resources.
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There are thousands of small communities in the Central Plateau.
One of these is Magdalena Atlipac (1). The name of the pueblo, half
Spanish and half Indian, indicates its inheritance of Indian agriculture
and living conditions, modified in Spanish ways. The deep and tenacious
roots of Mexico are represented in this small unit of occupance.

There are also thousands of landed estates in the Central Plateau, of
Spanish Colonial origin. One of them is Hacienda Jajalpa (2). Super-
ficially it is quite different from the pueblo, but fundamentally it has

FIG. 11.—The southeast corner of the Valley of Mexico. Farmfieldsand town (Arae-
cameca) on the basin floor, 7,600 feet above the ses; forested dopes and isolated hill;
grassy upper dopes between 13,000 and 15,000 feet; and the snowy crest of Ixtacihuatl,
17,342 feet. Air view looking northeast, February, 1936.

much in common and is no less characteristic of land occupance in the
heart of Mexico.

In afew small areas of the Central Plateau there are mining districts
based on localized mineral resources. San Rafael is one of a score of mines
in the one great silver district of theregion (3). Mining concerns directly
only a small proportion of the people in the Central Plateau, but it has
attracted foreign interests from Spanish Colonial times until now and
therefore is prominent in the development of the country and rightly is
included as characteristic of Mexican occupance. Mines are not especially
characteristic of the Central Plateau but are distributed in many more
districtsin other parts of Mexico, particularly in thenorthern highlands.
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Thethreefield studiesin the Central Plateau all are at altitudeswithin
the high highlands, where winter frost is known. In addition, there are
spots of very high altitude, where there is chronic frost. But these are
insignificant both in area and in direct relations to the life of the region,
even though a few snow-capped peaks are conspicuous in the landscape
(Fig. 11). There are aso areas of low highland where frost is unknown,
particularly on the southern and western margins of the Central Plateau.
In some lower basins of the margin there are differences of development
in keeping with a year-round growing season—the planting of sugar

F1G. 12.—Mexico City; amodern residential district. Altitude 7,400 feet. View looking
northeast toward Guadalupe, August, 1928.

A picture of each Latin-American capital is included, to keep the urban center in view
among the assembled rural studies. These pictures are purposely diversified and are not
intended for comparing city with city.

cane, for example. But major characteristics of the Central Plateau
persist even there: subsistence farming, pueblos, and haciendas of Indian
and Spanish heritage.

Of course there are cities in the Central Plateau, not covered here
in field studies but not disregarded in the broad generalizations, and
fulfilling a vital function in regional and national organization. They
include market centers in agricultural districts, mining centers, indus-
trial centers, state capitals, and Mexico City, the national focus of all
major interests (Fig. 12).

In Outlying Regions. The next three field studies are in northern
Mexico. The north is marked by drought almost everywhere and by
winters too frosty to be considered tropical. Population is sparse and not
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long-rooted in the soil asis that of the Central Plateau. Extensive cattle
ranches of low productivity utilize the scanty resources of semiarid
grazing land. The more intensive activities of mining and irrigation
utilize special resources in small spots, few and far between.

Major irrigation districts of the northern highlands are located where
rivers from the higher mountains flow out into broad valleys or basins.
The largest of such districts is the Laguna, and the largest hacienda in
thedistrictis Tlahualilo (4). Although this great establishment is unusual
in size, it is nevertheless similar to its neighbors in farm practices and is a
good example of large-scale irrigation and commercial production.

El Verde Farm in the Pacific coastal lowlands is an example of irriga-
tiononavery small scale, combined with somefarmingwithout irrigation
(5). In the Pacific coastal lowlands, as well as in the northern highlands,
there are large irrigated haciendas watered by rivers that flow from the
high mountains along the western border of the highland region. Hut
small farms in small communities are no less characteristic than large
plantations, and far more numerous. Also, dry farming without irrigation
is even more widespread.

The peninsula of Baja California (Lower California) likewise is dry,
and its narrow backbone of low mountains contains no large rainy water-
shed as a source for large streams. Therefore sparse occupanee and small-
scae farming are characteristic. Mejia Farm is an example, with its
semiarid grazing land, its irrigation from a small stream, and its dry
farmingwithoutirrigation (6). Being near the northern border of Mexico,
it shows traces of affinity with California, in winter instead of summer
rainfall and in the stimulating effect of a border market.

In theterritorial division of Baja Californiathereisone great district
of irrigation, at the head of the Gulf of California, depending not on the
water of the peninsula but on that of the Colorado River, shared by
Mexico and the United States. This is Mexico's part of Imperial
Valley, in the delta of the Colorado. Farther east along the inter-
national border the waters of another highland river, the Rio Grande,
are subject to apportionment between Mexico and the United States.

As already implied, there are mining districts in northern Mexico,
like those of the Central Plateau and more prominent, in view of the few
developments of other sorts. So there are cities in the north, most of them
centers of mining districts with the accompanying commercial and
industrial interests.

From the far northwest in Baja California the last Mexican study
jumps to the far southeast in Yucatan, also a peninsula, literally and
practically almost an island off the coast of Mexico, reached by water
from the central core of the country. As in the Central Plateau, farming
here has a background of sedentary Indian subsistence, but unlike the
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Central Plateau a basis for highly specialized commercial agriculture
has been available, under conditions of year-round plant growth and
seasonal rainfall. In organization for export production large haciendas are
characteristic. One of these is Hacienda Chichi (7).

Under recent conditions of revolutionary expropriation of land in
Mexico and world-wide depression, the economic system of Yucatan
is in the process of change. The breaking up of haciendas has a more
profound effect in this district of large-scale export production than in the

FIG. 13—A plantation of Mexican rubber trees (Cadtilla), in an aea of rainy low-
latitude climate, Pacific coastal lowlands, state of Chiapas. Established about 1910,
abandoned after decline of rubber prices and evidence of low productivity. Spiral marks of
experimental tapping visible on trees. Station and corral for cattle loading’, Pan American
Railway route, near Guateinalan border, March, 1922.

Central Plateau, where subsistence economy prevails. Hacienda Chichi
here represents normal arrangements under the old system. What may
succeed these arrangements, after the system changes, is not yet clear.
The Mexican studies included in. this scries do not represent all the
outlying regions of the country. There are none in the rainy tropical
lowlands (Fig. 13) and low highlands and none in the petroleum fields
of the Gulf Coastal Lowlands. But these have been included in traverse
observation and have not been disregarded in Mexican generalizations.
Moreover, they are represented in some ways by field studies in other
countries: Mexican petroleum fields by those of Maraeaibo, Venezuela,
developed by the same foreign interests with similar organization and
technology; and Mexican rainy lowlands and low highlands by those of
Guatemala close by, where rainy lowlands and low highlands are of
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greater relative importance in national economy than they arein Mexico
under the dominance of the Central Plateau.

1. MAGDALENA ATLIPAC!

A PUEBLO IN THE CENTRAL PLATEAU

The Central Plateau is considered to the pueblo of Magdalena Atlipac is one
be the heart of Mexico. In the Central  of many rural communities[Fig. 9(1)].2

MAGDALENA ATLIPAC
MEXICO

— FOOT OF MOUNTAIN SLOPE
-- - EDGE OF TEXCOCO LAKE PLAIN
------ EDGE OF LAKE PLAIN CULTIVATION

# ALKALI FIELD
o ALKALI STOREMOUSE
x CLAY PIT

%72 IRRIGATED LAND > BRICK KILN
* ARTESIAN WELL t SAND PIT

% ROCK QUARRY

1 CORN
WET %& ! FIELDS
PLAIN '

MOUNTAIN

FI1G. 14.—Land types and resources of the pueblo.

Plateau the Valley of Mexico is a con- TYPES PUEBLO LAND. The land
spicuous unit. In the Valley of Mexico of the pueblo has an area of about

! Fieldwork in August, 1928, by University of Chicago party led by It. S. Platt and
including Le Roy R. Hansen, Charles Ray Murphy, Hen OF. Patterson, W. Le Roy Perkins,
George I'l. Primmer, Eunice It. Blackburn, Harriet Carter, Florence R. Eddy, Alice
Foster, Bessie P. Knight, Lois Olson, Harriet S. Platt, Marguerite Uttley, NinaL. Wheeler.
R. S. Piatt, Magdalena Atllpac—A Study in Terrene Occupancy in Mexico, "Geographic
Surveys Geographlc Society of Chicago, Bulletin 9 (1933), pp. 45-75.

2The numbers by which field studies are designated correspond with those on the regional
maps in each chapter. Thus Magdalena Atlipac isnumber 1 in the text and on the map of
Mexico, and "Fig. 9(1)" refers to site number 1 in Fig. 9. In some casss separate items
covered by a single field number on the map are designated by the addition of letters to
numbers in the text [e.g. Brazil 4(a).
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MAGDALENA ATLIPAC
MEXICO

a PLAZA — HIGHWAY

- HOUSE — LANE

+ STORE ~ RAILWAY

~ CHURCH == PUEBLO LAND/#

~ SCHOOL AND  BOUNDARY JA
COURTHOUSE  y .- 4

« CEMETERY

3

F1G. 15.—Buildings and roads of the pueblo.

F1G. 16.—Magdalena Atlipac from one of the mountain quarries; view looking west.
At the edge of the quarry in the foreground are yueca. plants in the center and a pepper
tree at the right. In the middle distance at the foot of the mountain are the cornfields
of the community, appearing griy in the picture. Beyond is the wet lake plain, appearing
very light in shade. The village is among the trees bet ween the cornfields and the wet plain.
On the farther side of the lake plain, isolated peaks near Mexico City are barely visible.
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four square miles (Fig. 14). The main
types of land are (1) steeply sloping
mountainside, (2) gently sloping culti-
vated plain, (3) the village along a
highway at the lower edge of the
cultivated slope (Fig. 15), (4) flat
reclaimed land adjoining the village,
(5) flat marshy laud.

Mountain Sope. The major char-
acteristics of the types of land may be
summarized as follows: The mountain-

motley herds of donkeys, cows, goats,
and sheep, which wander daily up and
down the slope during the wet season,
under the care of village boys, and
return nightly to the courtyards of
their owners in the village. The
donkeys are the mainstay of field
work and burden bearing. The other
animals furnish a small supply of

meat, the cows and goats give a little
milk, and the sheep a little wool.

FIG. 17.—A herd on the mountain slope, Magdalena Atlipae; view |ooking southeast.
A small cultivated field just beyond the herd in a reentrant at the foot of the mountain.
Pepper trees, bushes, and grass on the slope above.

side occupies 1,500 acres, 00 per cent
of the area, sloping westward from a
perk about 9,000 feet above sea level,
1,000 feet above the village. It is of
volcanic rock and ash. On it are four
small quarries from which scoriaeeous
basalt is produced for road material
or chiseled into blocks for building
foundations and doorframes in the
village (Fig. 16) and two quarries
from which volcanic tuff is produced
for house trimming.

The thin stony soil of the mountain
supports a sparse vegvtation of grass
and brushwood, meager pasturage for
the livestock of the village (Fig. 17),

The mountain aso provides brush-
wood, gathered by some of the poorer
villagers to be dried and made into
brooms which are sold for .street
sweeping in Mexico City. Other wood
brought down from the mountain is
from pepper trees cut for fuel (Fig. 17).
Since the trees grow rapidly and fire-
wood is little needed except for cook-
ing, the supply is ample. High up
on the mountain there are a few pines
and cedars, but not enough to furnish
lumber and charcoal for the village.

Agriculture is not characteristic of
the mountain. In some spots the slope
is not too steep nor the soil too thin
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for cultivation; but even these spots
are inferior, and only a few small
patches are cultivated at present.

The one crop that really grows well
in such dry stony land is maguey
(Fig. 18). But this crop is unsuitable
for small-scale production in limited
patches of land. It requires about seven
years to grow to maturity and then
yields its product of juice during a
period of only a few weeks, so that for
regular production on a commercial
scale it requires a large tract of land,

receive scant attention from their
owners, who merely use the dried
leaves for fuel and occasionally make
alittle fiber from the heart.

There is, however, one man in the
village who specializes in pulque mak-
ing, raising some maguey himself and
finding enough other plants in the
community for a small regular produc-
tion, less than enough to meet the
village demand. Under existing con-
ditions of land scarcity and divided
control, little increase in maguey is

FIG. 18.—Maguey plants on the mountain slope, cornfields below, Magdalena Atlipac.

Lower slope of a neighboring volcanic cone at the right; lacustrine plain in the background
at the left. View looking west from the northern border of the pueblo land.

only a small fraction of which is
productive at any one season. At the
same time, it is hardly worthwhile to
grow maguey on less than a commercial
scale. The collection of the juice and
tile making of the beverage pulque by
fermentation require a specialist with
special equipment; and for household
supply it is not practicable to have
such a specialist engaged, even tempo-
rarily, because the perishability of the
beverage makes it impossible to store
up a. supply for more than two days.
Therefore, most of the patches and
fringes of maguey in the community

likely either on the mountain or else-
where in the community.

Cultivated Hope, Other crops are
characteristic of the community, and
the chief area of their production is at
the foot of the mountain in the second
typeof land (Figs. 14, 18, and 19). This
gently sloping strip of plain has an
area of about 630 acres, 25 per cent
of the community. Its soil is fertile
sandy loam, and its smooth surfare is
interrupted only by a few parallel
watercourses crossing from the moun-
tain to the lake. It is like one great
cornfield—yet not one, but a mosaic
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of innumerable little fields, distin-
guished by the varied alignment of
their rows.

Morethan half the fields, apparently
not different in land character, have
rows of beans planted between rows of
corn—in most cases, two kinds of
beans in rows side by side,—habas and

AMERICA

the Corn Belt of the United States. The
winter is dry, and frost is of common
occurrence from October to March.
Fields are plowed in winter and re-
worked after rains, if any occur, in
accordance with dry-farming practice.
In April or May, before the start of
the rainy season, corn is planted, in

MAGDALENA ATLIPAC

Bk CORN AND BEANS » BARLE

Il YARDS, GARDENS .
(FRUIT,VEGETABLED )i

MEXICO
CROPS:
T CORN VALFALFA I
£ BEANS [v MAGUEY J

FIG. 19—Crops and village lain! of the pueblo. In addition to other crops shown, fields
chili pepper are marked with the letter C.

frijoles. In a few fields, beans are
grown without corn, particularly on
the slightly drier and stonier land near
the foot of the mountain, frijoles
growing somewhat better than corn in
a short period with limited moisture.
In a few other fields, barley is raised
as an alternative cereal crop.

In general, crops occupy the ground
through about the same period as in

furrows. In May or June, after the
corn is started, habas are planted; and
in June or July, after the habas are up,
frijoles are planted. Meanwhile the
rains begin, in afternoon showers, al-
most daily, a total of more than twenty
inches from June to September in good
years, less in bad years! There is
fertilizing with manure, and plow
cultivation (Fig. 20), finally changing

! Data for Taeubaya, D.F., 17 miles west of Magdalcna Atlipae, 1921-1925: 23 inches
of rainfall, 76 per cent of the mean annual total, during the 4 months from June to Septem-
ber; mean temperature of the coolest month, January, 53°F.; and of the warmest month,
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the furrows into ridges, to cover the
roots and hold moisture. Thereafter,
weeding is done by hand.

The three crops mature at about the
same time and are harvested in No-
vember. They are carried, stalks and
all, to the owner's house in the village,
where corn and beans are stored for
the year's food supply of the family
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and the adobe is dug and dried at the
site of the house. Each dwelling is
designed to house a family in its rooms
and livestock in its enclosure and is
set in the midst of fruit trees and
vegetable garden (Fig. 21). Here are

produced in the soil of the village itself
crops of considerable importance for
almost every household, to supplement

FIG. 20.—Flow cultivation of afield of corn, habas, and frijoles, Magdalen.i Atlipac. A
small neighboring volcanic cone in the background. View looking north west.

or for sale in case of asurplusand stalks
and stems are stored for winter forage.

I'illage. The village itself marks the
third type of land (Figs. 15 and 19),
situated at the lower margin of the
gently sloping cultivated area, along
the highway which skirts the lake
plain. It occupies 3 per cent of the
land area, 75 acres, and contains about
200 houses, built of adobe brick and
trimmed with stone or with linked
brick. The stone is from the mountain,
the baked brick from a kiln on clay
land at the lower side of the village,

March, 64°F. Mean annual preeipitation,

the monotonous diet of corn and beans.
The fruits are of subtropical and
middle-latitude varieties, fig, prickly
pear, apple, pear, peach, apricot,
quince, pomegranate. The only repre-
sentative tropical fruit is the relatively
hardy zapote bianco. Olive trees are
plentiful, and the fruit is used both
as a food cured in vinegar and for
oil. The vegetables are of common
middle-latitude varieties, squash, chili
pepper, tomato, onion, beet, turnip,
cabbage, cauliflower, radish, sesame.
With some irrigation from sinalow

1900-1926, 26 inches; absolute maximum,

1925, :39 indies; absolute minimum, 1915, 15 inches "Atlas climatologico de la Itepub-
lica Mcxieaua, 1921-1925" (Servicio Meteorol6gico Mexicano, Direction de Kstudios

deogralicos y ( limatologicos.)
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wells, of which there is one in every
courtyard, vegetables are produced
throughout the year.

Reclaimed Fields. The fourth type

of land is an extension of the village
gardens, fields reclaimed by drainage
along the "water front," reaching out
like piers into the wet plain (Figs. 14
and 19). The area of such land is about
50 acres, 2 per cent of the community.
The soil is heavy, in contrast with that
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of the small fields, and corn is common
in larger ones; but the most character-
istic crop is alfalfa (Figs. 19 and 22).
This crop yields well under regular
irrigation, growing eight cuttings a
year, in contrast with an unsatis-
factory yield of two cuttings if depend-
ent only on precipitation in the rainy
season. Therefore its production is
confined to the reclaimed land, where
low position makes possible irrigation

FIG. 21.—Within the courtyard of avillage house, Magdalena Atlipac. The housewife
preparing corn for tortillas on her stone metate. The well, hardly visible because of its low
curl), in the middle background. The vegetable garden and fruit trees in the right back-
ground. A neighbor's house of typical design and construction (adobe brick trimmed with
stone and baked brick) in the left background.

on the slopes above. Reclamation is
accomplished by completely surround-
ing the land in question with a
ditch and dike and adding to the dike
not only the earth from the ditch but
also the surface soil scraped off the
land. Thus the water table is lowered
by seepage into the ditch, alkali is
removed with the surface soil, and in
course of time any alkali remaining is
earned away in solution by rain water
seeping down through the soil.

Heels are generally the first crop on
such land. Later, chili per pers and
other vegetables are grown in a few

with artesian water (Fig. 14). Wells
bored to a depth of about 200 fret
reach water under sufficient pressure
to flow without pumping anywhere
on the lower side of the highway. The
tapping of this resource, with the
accompanying production of alfalfa
for winter fodder, is a modern matter,
developed within the last thirty years.
The wells, of winch there are now at
least 12, are uncased and uncapped and
flow unchecked, rapidly wasting the
water by outflow on the lake plain.
Already the pressure has diminished
considerably.
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Wet Plain. The unreclaimed wet
plain is the fifth and last type of land,
occupying 10 per cent of the area,
250 acres (Figs. 14 and 22). The waters
of Lake Texcoco have been drained
off, but the flat lake bed is still marshy.
All of it is marshy during the rainy
season, and the part near the village
is marshy even during the dry season,
because of water poured out by the
uncapped artesian wells.

numbers, constituting an average of
only a few poultry and one or two
small animals to each family, and one
draft animal and one cow to every two
or three families. These figures indicate
that livestock forms a small part of
the resources of the community.

Part of the lake plain not only is
unavailable for agriculture but, on
account of alkali, is bare of grass and
unavailable even for pasturage. The

FiG. 24. An dfadfafield. Magdalena Atlipac. Border of maguey at the right; one plant
in product ion, indicated by leaves bent over. View looking west from the village toward the
wet lake plain.

This incidental artesian irrigationis
of some advantage in providing green
forage at a time when mountains and
fields are dry and even much of the
lake bed itself is brow n and dusty. Here
pasturage is available for village live-
stock, smaller in extent than the
mountain, but better, at least in the
dry season. Poultry and pigs as well
as larger animals feed on the plain. It
is estimated that the community has.
altogether, about. 80 donkeys and
horses, SO cows, 200 pigs. -200 goats,
100 sheep, 000 chickens, 200 turkeys,
200 ducks, 100 geese—rather small

surface deposit, having a high content
of sodium nitrate, is gathered annually
in one such spot and sold in the city
to a chemical plant (Fig. 14).

Most of the wet land beyond the
vicinity of the village is not subject
to easy reclamation at present, but it
is possible that sometime alarger drain-
age project for Lake Texcoco might
make it all available for cultivation.

Such are the types of land and their
characteristics. In general, they are
clear-cut and easily recognized: their
contrasts are fairly obvious. More
could be said of them as separate
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entities—of their soil, topography, and
natural vegetation, of their adaptation
to one sort of use or another. But such
further discussion would be tedious.
A different aspect, which has been
neglected thus far, is the relationship
of these land types to each other and

their position and functions in the
living pattern of terrene oceupanee.
PATTERN OF OCCUPANCE. We are

dealing not merely with five separate
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at the lower margin of the cornland,
where the workers live close to their
fields, where water is available, and
where the highway skirting the lake
gives access to the outside world
(Fig. 15); (3) the reclaimed land
pushing out from the village into the
lake; and finally, in the background,
(4) the mountain slope on one side
and (5) the wet plain on the other,
outlying areas of minor importance,

FIG. 23.—A gathering of people of

lipac in the plaza. In the background, the

school at the right and the courtroom at the left.

and contrasted areas of land used in
separate and distinct ways but with
areal members of a community, each
having its place and functions in a
unit of organization, and this com-
munity itself having its place in a larger
region composed of many similar com-
munities with larger functions.
Accordingly the five types of land
are not to be considered as items in a
ii ' but to be Hewed in their mutual
rel-ilioiis, as follows: (1) thefertile strip
of cornfields as the basis of develop-
ment, conditioning the character of the
community; (2) the village established

acceptable adjuncts by reason of their
chance proximity, making subordi-
nate contributions to the life of the
community.

The only excuse for diseussing these-
types in numerical order from east to
west beginning with the mountain is
to bring out the contrast between suchi
an undiscriminating arrangement and
the more penetrating view of their
relations to the community as a whole,
namely: the cornfields as the basis of
subsistence; the village as a phe-
nomenon of location with reference to
the fields and highway and not merely
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as a feature of the land on which it
stands; the mountain and wet plain as
incidental accessories.

The pueblo is essentially a commun-
ity of subsistence farmers (Fig. 23),
about 200 families, living together on
the old lake shore, cultivating the
adjacent strip of fertile land as their
main source of livelihood, engaging in
a few secondary activities, and using

and 2 acres on the wet plain. It. requires
less than the average holding of good
land to produce the regular food supply
for a family, but it requires more than
the average to provide a surplus to
exchange for clothing and other neces-
sities. Therefore, men with less than
0 acres of good land generally do some
work for wages or engage in other
minor occupations.

MAGDALENA ATLIPAC
MEXICO

PROPERTY LINE (APPROXIMATE)
== PUEBLO LAND BOUNDARY

FIG;. 24,- Properly divisions of the pueble.

small resources of moimtain and plain
to supply various needs.

LAND TENURE Each family has its
home in the village, its cultivated land
on the fertile slope (Fig. 24), a share
of the mountain, and a share of the wet
plain, there being thus illustrated recog-
nition of land types from time imme-
morial. An average l'amny holding is
3 acre in the village. 3 acres en the
fertile slope, sacres !

Whereas the from was hed in
pommon originally a.:was. and was then
livided equally ; among the beusehold-
>s in the nineieeuth eeiuciry, there is
now considerable inequalily. by reason
of buiying and selling among the
members of' the community and divi-
son among children. Therefore the
present pattern of' haul ownership rep-
esenis a medification of the ideal
relaionshin of each family to its
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supporting land. Modification never-
theless has been kept relatively slight
under the restraint of the same necessi-
ties of family support that have
governed the size of the community
and conditioned the original allotment
of land.

Small divisions in the village and

large ones in the fertile land are in
evidence, while the absence of divisions
on the mountain and on the wet plain
is likewise indicative of the natural
situation (Fig. 24). These areas were
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plaza form the appropriate concourse
of aresidence place (Fig. 28). The only
sign of commercial centrality isin five
little stores, which are more like
delicatessen shops than like rural
general stores and which by their very
meagerness emphasize the noncom-
mercial character of the households
here grouped together. These stores do
not represent quite all the commercial
activity. There is some peddling, partly
of surplus produce by housewives of
the village and partly of dry goods and

Fig. 25. -The potter of Magdalena Atlipac in his courtyard. Pottery oven at right.

he'd in common until recently; and,
even now, when allotments have been
made dividing them up, they are still
used in common, for the pasturage of
flocksand herds in the only practicable
way, the small divisions being of
slight significance as separate holdings.
On the wet plain, however, reclamation
by diking and ditching is a private!
matter of .smal plots and therefore, as
fa" as it is extended, tends to further
and po rpetuatc private control.
COMMUNITY  FUNCTIONS The vil-
lage is a dwelling place, not a com-
mercial center. The old church and the
modern school and courtroom on the

other supplies by itinerant peddlers.
Also, there is some outflow of products
from the community by bus to the
markets of Tex coco or Mexico City,
and some inflow of supplies from these
markets, trade accomplished without
middlemen. Hut these movements are
of minor proportions.

Accordingly, occupational special-
ization is slight, except such speciali-
zation as there is in each family, the
men working in the fields and the
women in the homes. The teacher,
a full-time specialist, is an exception,
and the same is true of the potter
(Fig. 25). In general, other occupations
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are side lines. This is the ease with
cobbler, carpenter, mason, quarrymen,
briekmaker, pulque maker, broo'rn-
makers, nitrate gatherers, and herb
gatherers. Most of these perform their

VALLEY OFWEXIC0°
— VALLEY"MARGIN -
— VALLEY WA
©  MOUNTAIN SLORES

UNDRAINED LAN

Cow

resources but wander away occasion-
ally to other areas in search of their
products, owing their marked success
to special knowledge of the plants
sought,

transmitted from father to

Fig. 20.

band forms of the Valley of Mexico. The "Valley margin' shown on the

map is the edge of continuous smooth land within the basin. Mountains within the valley
are not shaded as mountain slopes. A remnant of Lake Texcoco occupies the lowest part

of the " undraiiiet) " area.
seds of La Dircceion
Fomento,  1:100,000.)

special services when required in the
community. A few, particularly brooin-
makcrs, nitrate gathcrerers. and herb
gatherers, spend part of their time
producing from local rasources com-
modities for sade elsewhere. As a
matter of fact, the herb gatherers do
not confine their attention to local

This and other maps of the Valley of Mexico based on topographic
de Estudios Geogrdficos y Chmatologicos, Secntaria de Agrindtura

son, particularly in one prominent
family.

With so little division of labor and
small commercial activity the com-
munity is a unit of a different sort
from a farm village in the I'nited
States. Whereas there is marked inter-
dependence based on specialization
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and commercialization in an American
community, the households of Magda-
Icna Atlipac are fairly independent of
each other in their supporting func-
tions. In an American community the
pattern of transportation routes gives
formto thedistrict, local roads focusing
on a commercial center to connect with
trunk lines. In Magdalena Atlipac the
local transportation pattern is no more
than a convergence of paths from fields
to dwelling place, having but slight
connection with through traffic on the
highway and no connection with the
railway (Fig. 15). There is no station;
trains pass whistling through the fields
and never stop.

On the other hand, the social solidar-
ity of Magdalena Atlipac is greater
than that of an American community.
The farmers live together, feel that
their village and their lands pertain
to all of them, and govern themselves
by common consent. The boundary of
the community is of vital concern
to them all, to be maintained by them
and distinguishing them from the
neighboring pueblos and haciendas
whose lands abut on theirs (Fig. 15).
This boundary, fixed by their ances-
tors, represents the land need and
landholding capacity of a minimum
population group, small enough to
adhere to the soil and large enough to
defend itself and its land. The bound-
ary defines a clear unit, both in size
and in location, fitting into the natural
envra ameut. It is hardly discernible
in the visible landscape, but it is a
notable feature of the pattern of
terrene oceupance.

VALLEY OK MEXICO. The commun-
ity of Magdalena Atlipac is one cell in
a greater areal social organism of which
the physical body is the Valley of
Mexico (Fig. 26;. The Valley is essen-
tially a high plateau basin rather than
a true valley. From its margin, steep
mountain slopes rise to a high divide
aiound most of the Vallev hi some
places, however, the divide is low, and
across it the slopes fall away immedi-
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ately, either steeply to lower valleys
or gently to basins that are practically
extensions of the Valley of Mexico.
The canal that drains the lakes cuts
the divide at a low point near the
northwest corner of the Valley.

In the Valley, Magdalena Atlipac
is one among four hundred small
communities—pueblos, haciendas, and
ranchos (Fig. "-27). The distribution of
these communities is characteristic.
They occupy the good land around the
Valley. Magdalena Atlipac is seen to
be one of a row of pueblos in the strip
of good land between Lake Tcxeoco
and mountains within the Valley.
Similar strips are identified elsewhere.
Broader areas of good land are occupied
by groups of villages. Some detached
areas of good land on the mountains
are occupied by settlements perched
above the Valley. The steep slopes and
marshy lake beds are avoided, except
as outlying tracts to be used for what
they arc worth, if conveniently near
at hand.

Most of these hundreds of com-
munities arc like Magdalena Atlipac in
e utauiing a group of people living
together and tilling the soil of an
adjacent area of farm land. For the
most part, their resources and activi-
ties are similar.

In organization, however, there are
well-defined differences among them.
On the map (F'ig. "-ID they are divid-
ed into pueblos and haciendas and
ranchos. Kanchos generally are smaller
than haciendas; but since there arc no
other marked differences and even in
the matter of size there is not an
invariable distinction, haciendas ami
ranchos are grouped together on the
map. In many cases, ranchos as well
as haciendas are estates of commercial
proportions, each containing a village
community. There are almost no iso-
lated farmers in the Valley, but only
village groups with farm lands about
them.

The differences between pueblos and
haciendas are better known than their



MEXICO

similarities, by reason of the hitter
struggle that lias taken place between
them as antagonistic social, economic,
and political units—the pueblos as
Indian communities with democratic
control of themselves and their land,
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land the villagers were forced to work
for the new owner, on the same old
land, to make aliving.

From a geographic standpoint there
is great similarity between pueblos and
haciendas. In either case, there is a

— VALLEY MARGIN .« ~

i CITY

-+ VILLAGE
HACIENDA, RANCHO

MAGDALENA ATLIPAC BOUNDARY

Fig. 27.- Population groups of the Valley of Mexico, mog of them on the smooth
land of the valley bottom, a few on dopes overlooking the valley. The word "village"
as used in the legend is equivalent to “pueblo.”

the haciendas as private estates origi-
nating from Spanish conquest with
aristocratic control of the land and of
the people on it. Until recently the
haciendas were encroaching on the
pueblos, acquiring their farm land, the
critical resource. After losing their

group of people living together and
making their livelihood from the culti-
vation of near-by farm land. Only in
certain particulars are there marked
differences in land oecupance, and
these may be simply stated. These
differences ire based on the following
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facts: (1) The dominance of the
haciendas has resulted in their acquisi-
tion of much land at the expense of the
pueblos but has not given them cor-
respondingly firm control over labor,
by reason of the obvious impossibility
of controlling people as easily as land.
Therefore, the haciendas are relatively
rich in land and poor in labor in
contrast to the pueblos. (4) The
dominance of the haciendas has given
them not only much land but the more
desirable land at the expense of the
pueblos. Particularly have they ac-
quired the lion's share of irrigable
land and® water rights, which are better
adapted to large- than to small-scale
utilization. (3) The land and people of
the hacienda are organized as one large
economic unit, whereas the families
of the pueblo and their bits of land are
operated as small separate productive
units.

Some results of these facts appear
in the pattern of occupance. (1) In
haciendas the fields are larger than in
pueblos. ("2 A much larger proportion
of the land is occupied by maguey; in
faet, maguey may be considered a
characteristic hacienda crop, for rea-
sons already given —its slow growtli to
maturity and its need of little cultiva-
tion but regular attention to produc-
tion by specialists on a commercial
scale, making it suitable for large-scale
enterprises rich in land and poor in
lain " (3 Wheat is another character-
istic hacienda crop, introduced from
Europe, having a relatively low yield
per acre, not desired by the farmers
producing corn for home supply but
in demand commercially, and confined
to irrigated land because the rainy
summer does not fit the needs of spring
wheat and the dry winter is unsatis-
factory for winter wheat exeept under
irrigation. Alfalfaalsoisgrown morein
hadiendas than in pueblos: but its high
productivity and utility as a supply
crop even on a small scale give it a
place in pueblo agriculture, as already
indicated, and the larger amount in

haciendas is accounted for primarily
by their larger share of irrigated land.
(4) The village group in an haciendais
likely to be more regular in appearance
and to have a conspicuous manor
house and large storehouses and barns.
In general, it may be said that the
haciendas are centralized establish-
ments gathering in and marketing
commercially not only pulque or wheat
but also milk or meat or even such
products as corn and beans, which in
the pueblos are consumed mostly by
the producers.

In recent years of revolution, power
has passed from the haciendas, and
the pueblos in their turn have been
encroaching on the estates. As might
be expected, the change is not accom-
panied by great movements of popula-
tion or by new methods of cultivation,
since the same people are working in
the same places: but it is accompanied
by minor changes in the features of
land occupanee that hale been men-
tioned as different in haciendas and
pueblos —division of large fields into
small fields, rooting up of maguey on
good land and its neglect on poor
land, replacement of wheat b\ corn
and beans, and weakening of com
mereial machinery and commercial
production.

Such are the pueblos and haciendas,
the small units close to the soil. Each
has its own life: and. in the case of the
pueblos at least, this life is largely a
matter of internal activity rather than
of external relations with other pueblos
or with larger units, like cellsrelatively
inert with reference to the body in
which the\ live. Nevertheless, even
such a self-contained unit as Magda-
lena Atlipac has some interchange, now
steadily increasing, with other ami
larger centers.

In the pattern of occupance these
external relations of the small com-
munities are expressed most obviously
in market towns, strategically placed
here and there in the Valley, each a
center of interest for many villages
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(Figs. 27and | 1) . * People of Magdalena Valley. Country people even walk over
Atftpac go, as already mentioned, to the mountains from the neighboring
market in Texcoco, to sell from their Valley of Toluea (Fig. 28) to sell and
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Fig. 28—The two "Valleys" of the state of Mexico. The Federal District, containing
Mexico City, is an enclave nearly surrounded by the state. Magdalena Atlipac is outside
the Federal District and in the state of Mexico, of which Tolucais the capital. The bound-
aiies of the state are mainly in the mountainous areas surrounding the basins.

scanty surplus and buy for their meager buy at the great markets of the
metropolis. Thus Mexico City is seen

needs. They are near the periphery

of the district of Texeoeo and go fre- (o be the chief market center of a large
guently in the opposite direction to the rural district. o

larger markets of Mexico City. This  Obviously the city is much more
is the %58? center for the whole than this—a commercial and manu-

! Each of the cities shown in Fig. 27 has a market. Texcoco is in the middle of the east
side of the Valley.
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factoring center for the whole region
of the Central Plateau, a political,
financial, and social center for the

fundamental

AMERICA

basins surrounded by mountains are a
feature of the Central
Plateau (Fig. 29)—in fact, they domi-

MEXICO

+ NATIONAL CAPITAL

- CENTRAL PLATEAU
STATE CAPITALS

— NATIONAL BOUNDARY

~~~CENTRAL PLATEAU BOUNDARY

— STATE OF MEXICO AND FEDERAL
DISTRICT BOUNDARIES

— OTHER STATE BOUNDARIES

# MILES

" | ]
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FIG. 29.—The state of Mexico and the federa distrct in the Central Plateau, tin-
other state capitals in the Central Plateau, and she -state divisions of the outlying regions

of Mexico.

whole nation. Hut analysis of the city
is beyond the scope of this study.

The Valley of Mexico is a cluster of
village communities, each acting more
or less independently, but with increas-
ing interests focusing on Mexico City.
Such c'limunity clusters in valleys or

nate the Central Plateau as a phe-
nomenon of land occupance each
population group having its pueblos
and haciendas, its marked towns and
city center, and its sparsely populated
outlying mountain districts separating
it from other groups.

2. JAJALIW!
AN HACIENDA IN THE CENTRAL PLATEAU

Hacienda Jajalpa is on the margin
of one of the Cen ral Plateau basins,
the Valley of Toll ca, at an altitude of
between 9.000 and 10.000 feet above
the sea [Fig. 9(2)\. The lowest part of
the hacienda is an alluvial plain, a
narrow projection of the smooth floor
of the Toluca basin, extending into

! Field work in February, 1936.

the bordering range of mountains. The
highest part is a mountain spur over-
looking the basin.

At this altitude there is a long season
of moderate warmth and a short season
of frost. The annual rainfall is about
30 inches, of which a major part falls
in summer.
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F1G.30.—The casa grande of Hacienda Jajalpa. The owner's family in the courtyard. View
looking northeast, acrossfieldsto wooded slopes in the background.

HACIENDA JAJALPA
STATE OF MEXICO

ROAD

==t RAILWAY

— A

wn m HACIENDA BOUNDARY
wmr— FIELD BOUNDARY
MONTE: WOOD, GRASS, MAGLEY
UNIRRIGATED AGAICULTURE
RAIGATED AGRICULTURE

Fig. 81.—Land use in the hacienda as recently constituted, nut including land expropriated
for allotment to neighboring pueblos.
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RESIDUAL PROPERTY.  Formerly the
hacienda had an area of 2,400 acres.
In recent years of agrarian reform it
has been reduced to 380 acres by the
expropriation of "2020 acres for the
benefit of neighboring pueblos. Seven
land-hungry villages have acquired
outlying tracts, some good and some
poor, reducing the hacienda to a
residual remnant,

16 per cent of the

AMERICA

that forms the northern half of the
property is nearly all cultivable and
irrigable (Fig. 32). The soil is fertile
brown silt loam. The mountain stream
of the valley provides water for irriga-
tion, conducted in a canal along the
south edge of the lowland and supply-
ing a share to other users along the
valley, as well as to the hacienda.
Water is not a critical element in

FIG. 32—View northward aeross valley fields of Jgjalpa. Pine trees on mountain
dopes and in field borders; irrigation ditch along the valley side in the immediate fore-

ground; the owner on horseback.

former establishment. But the expro-
priation has been made in such a way
as to leave to the hacendero not only
the central group of hacienda build-
ings (Fig. 30) but also an area of the
best agricultural land in the alluvial
plain as well as ridge land of use for
other purposes. This is all a compact
arc;-, 1 mile long and ', mile wide, of
sufficient size to form arelatively large-
scale farming unit (Fig. 31).

VALLEY LAND. The valley plain

production; for rainfall provides much
of what is needed, and the canal brings
an ample share to the fields of the
hacienda.

Most of the irrigable land is in corn
and wheat, grown in rotation, corn
for two years in succession and wheat
for one year. Corn needs little or no
irrigation, for its growing season from
March to October coincides with the
rainy season. Wheat is of the winter
variety and needs irrigation during
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the early part of its growing season,
which extends from December to
July.

A little of theirrigableland, 35 acres,
is in alfalfa, which occupies the land
continuously for about eight years and
yields four or five cuttings a year. The
amount planted is governed by the
needs of the establishment for supple-
mentary fodder.

RIDGE LAND. The mountain spur
forming the southern half of the
property is rocky and steep in many
places but includes irregular patches
of fertile gently sloping land (Fig. 31).
The larger of these patches are used as
fields for wunirrigated crops of the
hacienda, particularly corn and barley,
which grow through the rainy season.
Smaller patches are allotted to laborers
of the hacienda for growing a home
supply of corn and beans. One patch
near the owner's house on the lower
slope of the ridge is an orchard of
apples, pears, and plums, regularly
irrigated by water from a small
secondary canal.

Altogether the hacienda has about
260 acres of cultivated land, 67 per
cent of the total area. The remaining
120 acres is stonier land on the ridge
and is occupied by an open woodland
of pines and oaks with grass between.
In the past, this land was used occa-
sionally as pasture for livestock and to
provide firewood for the inhabitants.
Now that the hacienda is not so rich
in land as it used to be, more intensive
use is being made of the uncultivable
area. The natural grass cover is used
for pasture more than formerly. Also,
maguey is planted here and there in
open areas. Because this common
hacienda crop (which is grown in
valley fields when land is plentiful)
needs neither cultivation nor irrigation
and thrives in the shallow soils of rocky
slopes, it may well be relegated to
uncultivable ridge land when good
land is scarce.

HACIENDA ECONOMY. On the basis
of this assortment of lands the present

economy of Jajalpa has developed. A
dairy herd of a hundred cows feeds on
the natural mountain pastures and on
alfalfa and the fodder of grainfields.
They are a well-bred cross of Holstein-
Friesian and Swiss cattle and are cared
for well, with modern dairy equip-
ment. Milk for an urban market is the
product.

A hundred maguey plants in produc-
tion are tapped by three pulque mak-
ers, and the product of 300 liters is
sent to an urban market. The grains
wheat, barley, and corn—Ilikewise are
produced chiefly for sale.

Marketing is easy, for the hacienda
is on the line of transportation between
Mexico City and Toluea. Both railway
and highway follow the valley of
Jajalpa on the west slope of the moun-
tain range that separates the two
basins of Mexico and Toluea. The milk
of the hacienda is taken by truck to
Mexico City, and the pulque by truck
to Toluea. Presumably the reason for
this difference in market is that the
Valley of Toluea is a place of dairy
farms and not of maguey plantations,
so that the movement of milk is
eastward out of the basin and the
movement of pulque westward into
the basin, in each case away from the
main producing area and toward a
market.

Thus to the owner the hacienda is a
means of income from severa produc-
tive sources. To the 40 laborers who
live on the property the hacienda isa
place of dwelling and subsistence and
wagework. Each has his acre of corn,
two sheep provided by the owner, and
whatever other livestock he may ac-
cumulate- cattle, pigs, and chickens.

The laborers are of Indian or mestizo
blood and speak Spanish. The owner
and his wife are of Spanish Colonial
ancestry and are cultured and well-
educated. They have a house in Mexico
City and professional business there, so
that the hacienda is of secondary
importance both as a dwelling place
and as a source of income.
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3. SAN RAFAEL!

A SILVER MINE IN THE CENTRAL PLATEAU

The Central Plateau includes in its
physical structure not only areas of
recent volcanic materials and uncon-
solidated deposits but also areas of older
rock. In the mountains north of the
Valley of Mexico, for instance [Fig.

FIG. 33.

age, marked by quartz veins appar-
ently deposited in fissures by rising
thermal waters. Concentrations of
metallic minerals occur in a few places
in some of the veins.

The mother lode near Pachuca is an
irregular quartz vein at least ten miles
long. It varies in width from 5 to
50 feet and has numerous branches.
Concentrations of silver one extend for
a distance of a mile and are localized,
for 'he most part, at junctions in the
vein and its branches.

The vein outcrops along an east-

! Field work in August, 1928

9(3)]. is faulted traprock of Tertiary

li'afad Mine. Buildings around
ravine. Mill buildings at the lower right.

west line and extends downward from
the outcrop, dipping southward at an
angle of nearly eighty degrees. In the
weathered zone within 300 feet of the
surface, mineralization is lacking, but
silver ore is formed at 300 feet down
to the greatest depth to which mining

shaft on the opposite sde of the

has penetrated, now about 5,000 feet.
The richest deposits have been located
at a depth of abou 1,000 feet.

THE MINE. The San Rafael Mine
(Fig. 33), now third in size among
the mines of the district, was formed
by consolidation of seven individual
mines, which in turn were composed
of 123 parcels of property. It covers a
total area of about 300 acres and
contains a half-mile length of the
mother lode. The present company was
founded in 1874, but mining on the
same site began considerably earlier.
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Mexican stockholders control the
corporation; American technicians, 15
in number, are employed to operate the
enterprise; and 1,200 Mexican laborers
work either above- or underground.

FORM AND FUNCTION. The ore is
reached by vertical shafts—seven of
them formerly, one for each of the
older mines, lined up east and west
along the vein; but only two shafts now
serve the whole consolidated property.
Operations underground are in accord-
ance with modern American mining
techniques adapted to local circum-
stances. The levels (nine now working)
are 40 meters apart; there are drifts
along the vein; and stopes are filled
with waste rock from ore sorting and
dead work. Drilling is with compressed
air. Transportation of ore is by chutes
from stope to drift, by tramears
pushed along in drifts and crosscuts,
and by electric hoist in shafts to the
surface.

Timbering is needed on account of
the fractured state of the rock. It is
needed particularly in a part of the
mine where, years ago, an extensive
cave-in occurred due to inadequate
support of the weak rock structure and
where the ore left previously in mine
pillars is now being extracted. A satis-
factory and economical supply of pine
timber is available from forested
mountains near by.

Pumping is needed to free the mine
of water, but the normal amount of
water pumped is hardly sufficient for
water supply. The large water require-
ments of the San Rafael stamp mill
are met by a supply from a neigh-
boring mine. Nevertheless, adequate
pumping facilities are needed to guard
against floods in periods of unusual
rainfall. At one time in the history
of the mine a great flood stopped
operations and drowned lower levels
for three years. Thereafter a tunnel
one mile long was driven, beneath
intervening high land, from a level of
the mine to a lower surface elevation
in the valley where Pachuca is located.
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Through this exit, surplus water flows
from the mine and the danger of floods
is eliminated, at least for upper levels.
The tunnel is used also for transport
of men and materials between the
city and the mine.

Ventilation of the mine is not a
serious problem, but in recent years a
system of forced draft has been in-
stalled to check increasing tempera-
tures at increasing depth.

Power for the mine and mill is pro-
vided by a hydroelectric plant twenty
miles down valley to the northeast.
uUntil this new installation was made
San Rafael was handicapped for lack
of power; drilling was done by hand,
and mill operations were limited.

About eight hundred tons of ore are
hoisted daily to the surface and there
delivered at the top of the stamp mill,
which occupies a convenient dope
below the mine mouth. The mill
performs its function of disposing of
the bulk of waste matter in the ore,
more than 99 per cent of ore weight,
and recovering the % ton of silver and
G pounds of gold in a day's output,
through standard processes of crush-
ing in stamp, ball, rod, and tube
mills, separating by gravity, dissolving
with cyanide, and separating by pre-
cipitation. The troublesome residue of
ore tailings is washed down the valley,
piped through Pachuca, and depositee!
in an available area of lowland beyond
the city. The recovered mixture of
metals is melted and cast into bars
to be delivered weekly by truck to the
Real del Monte refinery (the major
refinery of the Pachuca district) a few
miles away, whence a large fraction of
the world's silver and a very small
fraction of the world's gold are shipped
to the world market.

The cost of mining and milling 1 ton
of ore at San Rafael isordinarily about
$4, and the value of the silver and
gold content is about $5. The mine has
operated profitably and, at least in
years past, has yielded satisfactory
returns to its Mexican owners.
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4. TLA

AN HACIENDA IN THE NORTHERN HIGHLANDS

Most of northern Mexico is too
arid for agriculture without irrigation.
Places that are not too arid are too
rugged, being only the upper dopes
of the higher mountains. Therefore, the
best agricultural possibilities are in
the utilization of mountain rainfall to
irrigate plains.

An indication of aridity is seen in
extensive areas of interior drainage.
All these areas have some rainfall and
some streams within them, but most
of them consist of desert basins and
low dry mountains with little rainfall
and few streams. The one containing
the greatest area of high mountains is
the basin of the Nazas and Aguanaval
rivers. Seasonal rainfall in the Sierra
Madre Occidental is collected by a net-
work of headwater streams and poured
down the two river valleys and out of
the mountains into the broad basin
of the Laguna. The amount of water
delivered at the mouth of the two
canyons is greater than that at any
other place in any of the interior
basins. This is the natural bass for
the greatest irrigation district in the
Northern Plateau [Fig. 9(4)].

LAGUNA  DISTRICT. Where the riv-
es break from the mountains, canals
lead off from them to distribute water
to fields laid out on the desert plain
(Fig. 34). The pattern is simple and
distinct: the runoff from thirty thou-
sand square miles of mountains, ac-
cumulated and carried down by two
rivers, distributed by a network of
canals over the plain.

The features of the pattern include
not only the canals ramifying from the
rivers, but also the fidds that they
water and that produce crops, and
property divisions with their water

! Field work in July, 1928. H. S PLATT, Pattern of Land Occupancy

rights laid out for systematic develop-
ment of agriculture (Fig. 35). The
greater subdivision of property in
the area of irrigation is evident. The
pattern includes also a network of
transportation lines supplying the
needs and carrying out the products
of the fields, villages to house the
workers, and commercial centers to
serve the area (Fig. 36). The chief
city is Torreon, at the point where
the rivers leave the mountains. These
features and many more fit into their
places in the whole complex pattern
of land occupance.

HACIENDA. Some details of the
pattern may be illustrated by the one
hacienda of Tlahualilo, a property
unit organized as a producing unit
(Fig. 35). The plantation occupies a
basin of almost flat land, 30 miles long
and 10 miles wide, between low moun-
tain ranges. It has rights to a share of
water from the Nazas River, part of
these rights being derived from owner-
ship of another plantation at the mouth
of the Nazas Canyon, which happened
to posess large water rights but very
little good land. The Tlahualilo canal
traverses fifty miles of desert plain
from the Nazas River to the planta-
tion (Figs. 34 and 37) at the hardly
sufficient gradient of 5 inches per mile,
passes along the higher western edge
of the property, and delivers its water
to secondary canals, which in turn
distribute to smaller canals and ditches
emptying into diked fields.

The property has an area of about
280 square miles. Of this, 100 square
miles are good land, flat and fertile.
Two-thirds of this good land, about
45,000 acres, are prepared for irriga-
tion, restriction to this amount being

in the Mexican

Laguna District, Transactions of the Illinois State Academy of Science, Vol. 22 (1930),

pp. 533-541.
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F1G. 84.— Irrigation canalsof the LagunaDistrict, including the main canal and secondary
cands of Hacienda Tlahualilb.

duetothelimitation of available water.
The area has been reduced somewhat
in recent years by reason of the con-
fiscalion of some water rights for the
benefit of smaller farms.

PATTERN. The plantation is man-
aged from a central headquarters

town. But being too large for central
control of farm operations, its agri-
cultural land is divided for farming
purposes into twelve ranchos, some of
them irregular in form where broken
by hills or property boundaries, but
the others of standard size, approxi-
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FI G. 35.—Property divisions and house groups of the Laguna District. Most of the

divisionsare small in irrigated areas and large in unirrigated aress. Hacienda Tlahualilo, a
large property, wes unirrigated until along canal for a large project was constructed.

mately 25 miles square, containing
about four thousand acres, a con-
venient farming unit. (These are
distinguished in Fig. 38 as squares
bordered by canals and bisected by a
north-south canal.)

For convenience of cultivation each
rancho is divided into fields of 30 acres,
there being 128 suchfieldsin arancho of
standard size. The fields are rectangles
500 meters long and 250 meters wide
(the smallest divisions shown in Fig.
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FIG. 86.-Transportation lines of the Laguna District, including the tramway system of
Hacienda Tlahualilo.

38), in each rancho 16 east-west rows of
fields with eight fields in each row.
These 30-acre units are as large as prac-
ticable for effective irrigation, larger
than would be possible except on
smooth land. Every field is bounded

by dikes and reached by irrigation
ditches.

Only about half the fields are avail-
able for cultivation at one time. This
is due to the seasonal distribution of
water. The rainy season in the moun-



FIG. 37 -Unirigaded
livestock. Near the southern end of the Tlahualilo property.
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FIG. :38. Fields and irrigation lines of Hacienda Tlahualilo.

land in the Laguna basin, aimost a desert, poor pasture land for
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tais is sharply defined in the late
aummer. Runod isrepid, and there are
nolarge storagereservoirseither inthe
mountains or on the plain. Conse

quently, the water must be applied
directly to the fields when it arrives.
The regular time of arrival is in the
late summer and autumn just at har-
vest time, too lateto irrigate agrowing
crop and

top early to flood fields

S/

CEOPS. On each rancho, half the
fields are flooded about three feet
deep between August and November.
By December the water has soaked in,
and by February the soil is day enough
for plowing and harrowing. la Mareh
and April, crops are planted. Cotton is
the preeminent -crop (Fig. 39), No
other plant is so suitable, considering
the amount of moisture available the

Fig 39 —A cotton field in Hacienda Tlahuahlo Canal dike and poplar trees along the
field border at theleft Mountain range bordering the property in the disance on theright.

View looking north

occupied by a maturing crop There-
fore, there must be empty fields ready
to receive it. Thusfieldsthat have lain
fallow are flooded and practically
become storage reservoirs of enough
moisture to grow their crops the follow-
ing season, while the harvest fields,
which are not flooded, he fallow in
their turn. With minor crop exceptions.
the sysstem requires twice as much
land as can be productive at one time.
But because land is plontiful as com-
pared with water, thisisnot a serious
handicap; in fact, it is of some value
for soil conservation.

character of the growing season, frost-
free from Mar ch to November, and the
marketable commercial product. It
occupied 13,000 acres, when surveyed,
almost 90 per cent of the cropland.
Wheat is a desirable supplementary
crop, planted after cotton harvest in
early winter, maturing before irriga-
tion flooding the foliowing summer,
thus using labor at dack times and
occupying fields that otherwise would
be left idle and m addition proniding
a marketable product Unfortunamately,
it requiresirrigation in Januarty when
only a small and uncertain amount of
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water is available, after the annual
flood has subsided. It occupies less
than 10 percent of theland, £,000 acres.

Fodder is needed for the work
animals of the plantation, and some
fields are given over to produce part
of the supply. Sorghum fits in well
under the circumstances; alfalfa fits less
well, requiring more regular irrigation
through the year than is generally
possible.

Thus an average crop distribution
in one rancho would be as follows:
1,800 acres of cotton in 00 fields, 1,500
acresof fallow land in 50 fields, 300 acres
of wheat in 10 fields, and 240 acres
of forage in 8 fields.

SETTLEMENTS. The activities of
each rancho focus in a village, pre-
sided over by an administrator under
whom are 10 foremen, each bossing a
gang of 10 field laborers. Thevillage
contains houses for the laborers and
their families, stables for the mules,
sheds for farm implements, stacks of
fodder, a reservoir for domestic water
supply, a school, and tramline connec-
tion with the outside world of the
plantation.

At cotton-picking time the working
force is augmented by women and
children and floating labor to about
four hundred on each rancho. J'ickers
transport their bags of cotton by

5 EL
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donkey from the fields to the rancho
village, where it is credited to them and
whence it is carried by tram to the
ginnery at the general headquarters of
the plantation.

The headquarterstown isthecentral
focus for the whole hacienda. In it is
the manager with his staff of assst-
ants, engineers, chemist, entomologist,
meteorologist, doctor, school superin-
tendent, clerks, and skilled workers, to
man the offices, ginnery and compress,
oil mill, machine shops, powerhouse,
waterworks, hospital, and school. There
are also clubhouses, playgrounds, a
theater, a post office, stores, a garrison
of soldiers, aud the terminus of a
railway connecting the plantation with
the outside world of Mexico (Fig. 30).

Tlahualilo is unique and not typical
of the Lag una District in sze and
organization. Most of the properties
have less than one thousand acres of
irrigated land, and the few others that
have large acreage are not operated
as units but are divided among tenant
farmers. Since these observations were
made, expropriation of large properties
and water rights to make small farms
has progressed far in the Laguna Dis-
trict; small units are almost universal.
But in agricultural practice Tlahualilo
affords a good example of the utiliza-
tion of natural resources in the region.

VKKDE?

A FARM IN THE PACIFIC COASTAL LOWLANDS

El Verde Farm is on the Tropic of
Cancer, SO milesinland from the Gulf
of California among hills of the coastal
lowland at an elevation of 200 feet
above the sea [Fig. 9(5)].

The farm is part of an old hacienda
of several hundred acres, including
70 irrigable acres in the valley of a
small river. A few years ago the
irrigable area was expropriated by the
government and divided among the
heads of families in the community.

! Field work in February, 1936.

Montalvo, who formerly worked as a
laborer on the hacienda, received
1% acres as his share and for this
pays a small annual rent to the govern-
ment. In addition to this land of fertile
brown silt in the valley flood plain he
owns 5 acres of sandy silt on the
adjacent valley terrace (Fig. 40).
WINTER FARMING. The climate is
characterized by a hot rainy summer
and a warm dry winter. During the
rainy season the bottom land is flooded
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and not available for agriculture. Dur-
ing the dry season the stream shrinks
to small proportions in a channel at
some distance from the farm. No canal
system for irrigation has been con-
structed, and probably none would be
justified by the available stream flow.
But there is a supply of ground water
within ten feet of the surface under
the flood plain, and this is tapped by
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larger fields or beds, and tomatoes,
lettuce, cabbage, and chili peppers

occupy small beds (Fig. 42).

All these are valuable commercial
crops, transported to Mazatlan by the
truck of a commission merchant. The
tobacco goes to a cigarette factory in
Mazatlan for ultimate consumption in
Mexico. The corn likewise is for the
domestic market. The truck crops are

CORM

FIG. 40. Oneof a number of small farm units made by expropriation of hacienda land.
Abbreviations on the map are for truck crops: tomatoes, lettuce, and cabbage.

This and some of the other field sketches of small farms, sketched without reference
to cadastral surveys, may show too many straight lines and light angles without following

minor irregularities of actual form.

shallow wells and becomes the key
to the principal agricultural activity.

A system of graded irrigation ditches
extends from the wells to the furrows
of the fields. Aided by a weighted well
sweep a man can bring buckets of
water to the surface and empty them
fast enough to keep a stream of water
flowing through one or another of the
ditches (Fig. 41).

The winter growing season is from
December to March. Tobacco, onions,
and corn are three crops occupying the

for the high-grade winter market, and
some of them at least are carried
northward by refrigerator cars to the
United States.

SUMMER FARMING.  Theterraceland
lies fallow during the dry season, being
too high to be economically watered
from wells. During the rainy season, it
produces a crop of corn without
irrigation.

The upland outside of the valley is
characterized by leached residual soil
and is mat tractive to agriculture at
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FIG. 41.—Farm laborer drawing water from aflood-plain well and pouring it into the upper
end of an irrigation ditch leading to fields, EI Verde Farm.

F1G. 4-2.—lIrrigation ditrh between El Verde valley fields of lettuce and onions. Corn
beyond and wooded upland in THe background. The surfaee of the unirrigaled terrace, only
a few feet higher then the food plain, is not visible, though its margin is marked by small
trees just beyond the dor vun eornlield. View looking soul Invest.
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any season. In the countryside near by
a few spots are occupied by the agave
from which tequila is made, and the
district lias areputation for production
of this distilled beverage. But few
plantings are required, and most of the
area is left in bush vegetation, brown
and dry through one part of the
year, green and luxuriant through the
other, used somewhat for the grazing
of scrub cattle and goats, and for
woodcutting.

Downstream a few miles the little
valley of El Verde empties into a
larger river valley, and here the sttram
flow is used in a system of canals
irrigating the fields of sever;:! major
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agricultural  establishments—one of
them a sugar plantation with a modern
central mill, anrl others devoted to
cotton production. These are better
known than other features of the area,
but presumably the little farm of
El Verde is just as characteristic of the
district.

The people of El Verde are of mestizo
blood. Their settlement of the area is
by no means new. Vet apparently it is
not .1 settlement like those of the
Central Plateau established in pre-
Columbian times but a settlement of
Spunsli Colonial times advancing from
the Central Plateau to this lowland
of the Pacific coast.

0. MKJIA?!

A FARM IN

Rancho Mcjia is on the Pacific coast
of the peninsula of Baja California.
40 miles south of the United States
border [Fig. 9((6)]. The property has
an area of about 125 acres, bounded
by mountain heights on the ea t and
seashore on the west. Between these
limits it includes precipitous mountain
slopes, topped by massive and schistose
crystalline rocks; remnants of a high
sloping terrace, bounded at its lowser
edge by a hundred-foot bin is and a
section of low terrace bounded by a
fifty-foot sea chiff. A raline, containing
a small perennial stream, cuts across
the terraces from mountain to sea
(Fig. 43).

The slopes are barely covered by
xerophytic vegetation- bushes, agaves.
small cacti, bits of grass, and other
herbaceous plants, green at the end of
winter rains, brown during the long
dry summer season.

DRY FARMING. About one-fifth of
the property, 25 acres, is cultivable
land. This includes a major part of the
low terrace and a patch of land on the
high terrace. The soil is dark brown
silt, apparently derived from the dark

! Field work in March, 1936, and March.

BAJA CAUFORNI

rools of the mountain slope. In the
low terrace there is a conspicuous
admixiure of white shells.

I ntil recently, agriculture was car-
ried on in desultory fashion by dry
garming Beans and corn were planted
in the latter pirl of the cool moist
winter an! ripened in summer with
little rr no additional moisture, except
thai of occa-io-i'd ammer fogs. This
is stilll the case in the small field on the
high terract. used only for beans. Fall-
own wheat and barley also are grown
without irrigation on a few farms in
the A Vicinily, and these seem better
suited than corn to the climate of
summer drought. But for all these
crops- the yield is poor both in amount
and in dependability, and costs of
production are hardly repaid.

IRRIGATING. Recently a new ten-
ant has undertaken to irrigate fields
on the low terrace with water from the
perennial stream in the ravine. A small
gasoline-powered pump has been in-
stalled at the fool of the mountain, and
water is pumpeo through a pipe line
to the fields. The first crops to be
grown are potatoes in a field of 3 acres
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FI1G. 43—Rancho Mejia. View from the mountain sope, looking northwest. Farm-
house in lower right, besde | he watercourse, reached by alane. Pasture land and small dry
fields on the high dissected terrace. Irrigablefieldson the low terrace near the sea dliff.

FI G. 44—Farmer and assisting neighbors cultivating beans on the low terrace, Rancho
Mejia.
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and beans in a field of 5 acres. These
are planted in February or March
and start growing under winter rains
before the use of irrigation. Culti-
vation is intensive, and the farmer is
assisted occasionally by two neighbors
(Fig. 44).

Tomatoes and other vegetables are
to be added in other years. A good
market for these early fresh truck crops
is found in the town of Tia Juana
at the United States border.

Livestock on the farm includestwo
horses for plowing arid hauling, two
cows, a few pigs and chickens, and one
goat. All these forage successfully in
the ravine and on the dopes. The
farmhouse is besde the ravine on the

low terrace and is of rough stone with
a tar-paper roof.

The farmer and his wife are young
people of mestizo stock who have come
from a community of irrigation farm-
ing farther south in the peninsula. The
owner, from whom they rent the prop-
erty, lives in Tia Juana.

FISHING is another interest of some
people along the coast, and there is a
large fish cannery a few miles to the
south. A farmer on the open shore
without harbor or boat can hardly
engage in fishing as a regular part
of his work. But abalones can be
gathered on the shore, particularly
after a storm, and fish provide at
least a part of subsistence needs.

7. CHICHI!

Ax HACIENDA IN YUCATAN

Hacienda Chichi is in the heart of
Yucatan, eight miles northeast of
Merida [Fig. 9(7)]. The region is a
plain unbroken by major irregularities.
The lack of hills and valleys over a
great area is emphasized by the fact
that a low range 50 miles to the south
is known as "la sierra" and the
lagoon along the coast to the north is
known as "el rio." But minor irregu-
larities are innumerable. Hillocks and
hollows of pitted limestone form a
surface that is described by pedestrians
not as flat but as very rough.

The impression of detailed rough-
ness is increased by the vegetation
cover, thorny scrub woodland, a jungle
in the sense of tangled thicket with no
implication of tropical luxuriance (Fig.
45). Xerophytic conditions prevail
through a long dry season; and so
rapid is the limestone underdrainage
that even in the wet season of 4 months,
when most of the yearly precipitation
of 30 inches is received, the vegetation
is not marked by luxuriance.

PROPERTY. In this subhumid rug-
ged plain, Hacienda Chichi appears as

! Field work in January, 1933.

a big clearing surrounded by woods
(Figs. 45 and 46). The property has an
area of 4,741 acres and is irregular in
form, outlined by metes and bounds
with short spans between landmarks.

The present size and shape have been
attained by accretion in modern times.
The Colonial hacienda had less than
1,000 acres, a nucleus to which 15
pieces of adjacent property have been
annexed, some of them haciendas in
themselves.

The central group of buildings in
Chichi is a monument to the people of
that smaller Colonial establishment
(Fig. 47). In the cava grande. with its
arched cloisters and vaulted chapel,
the responsive medium of Yucatan
limestone has taken and preserved art
forms of Spain as readily as it has
elsewhere those of Mayan culture.
There are no Mayan ruins to be seen
in the liacienda, but there are some
not far away and presumably the land
was inhabited before the conquest by
ancestors of the Indians who now work
in the hacienda. Perhaps there was no
greater gap between the Mayan com-
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F1G. 45.—Main road through the woods at the point of .entering the clearing .Hacienda
Chichi. View looking cast.
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munity and the hacienda of Colonial
times than between the Colonial
hacienda, dependent on subsistence
resources, and the modern commercial-
ized establishment.

HENEQUEN. Enlargement by an-
nexation has accompanied the develop-
ment of a large-scale enterprise. The
area of cleared land is occupied in large
part by henequen, the sisal fiber crop
indicative of commercial specializa-

65

hardly surpassed among tropical trade
links of the present time (Fig. 10).
Thus the hacienda, rich in laborers and
acres but poor in soil for most tropical
crops and tillage practices, has been
converted readily by cultivation of the
indigenous xerophytic perennial agave
and has acquired more acres and
laborers from unconverted neighbors.
The area of henequen in Chichi is
2,296 acres, 48 per cent of the property,

F1G. 47.—casa grande terrace and facade, Hacicnda Chie-iii. Tramcar on the track from
fields to sisal mill, entering the headquarters area.

tion (Fig. 48). The modern hacienda .

depends, like its Colonial predecessors,
on having soil and moisture enough
for crops and Indian laborers accus-
tomed to fanning; it depends, also,
unlike its predecessors, on having dry
limestone land within the tropics,
peculiarly fitted for the cultivation of
henequen. and a location in a region
easily accessible to the great middle-
latitude sisal market. Yucatan has
been called inaccessible, but the short
and easy connection with the United
States, by railway to Progreso pier
and thence by boat across the Gulf, is

divided into 15 fields of 100 to 200
acres each. The fields are separated
from each other and from the adjacent
woods by broad lanes, occupying a
total of 33 acres, for fire protection.
The active acreage of henequen has
actually been reduced to about 1,800
by the burning of fields and delay in
replanting.

Because the land is uniformly and
permanently suitable for the crop, the
distribution of fields within the ha-
cienda depends on convenience of
location. The plantations form a con-
tinuous area already mentioned as a
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large clearing, around the central group
of buildings, reached by the branches
of a tramline converging on the central
establishment (Fig. 46). The old casa
grande has been the point of attach-
ment, to which the modern transporta-
tion system has been tied and around
which heiiequcu has been planted. The
importance of the focal point and its
transportation system is based on two
facts. (1) The raw product from the

AMERICA

a slow and protracted maturity, the
harvest is continuous through the year,
an advantage not enjoyed by many
crops even in the tropics, allowing
steady and efficient employment of
laborers and equipment. All that is

necessary is to cut. the mature leaves,
those lowest on the stem, often enough
to ward off flowering and consequent
dying of the plant before the end of
its useful life span of about fifteen years.

FIG. 48.—Henequenfieldsto right and left of the main road, Hacienda Chichi. Trees and
buildings of the headquarters area in the background. View looking cast.

fidds is a bulky commodity, amount-
ing to a thousand tons a year, justify-
ing tramlines and a predisposition for
short hauls. (2) The bulk is 96 per cent
waste mutter that cannot be eliminated
economically by portable machinery
or on a very small scale, but can be
separated easily at a stationary mill
on a scalc commensurate with the
product:ive capacity of Chichi. The mill
to which the tramlines lead is in an
outbuilding of the central group.

The raw product consists of fleshy,
fibrous leaves, three or four from each
plant in the course of a year. Because
the leaves grow perennially and reach

Because planting is infrequent and
cultivating to keep down weeds is
fairly simple, the chief operation is
harvesting. There are about two
hundred laborers. Men cut the leaves,
and children (not counted in the labor
force) pile them to be bundled and
hauled in tramcars drawn by mules to
the mill. From the mill the washed
fiber is moved in cars to near-by drying
yards and hung on wires to bleach
in the sun for 24 hours. The much
greater quantity of pulp is spread in
near-by fields as fertilizer.

Beyond this point at
plus bulk has been eliminated

which sur-
the
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fiber product has less need of cheap
transportation facilities. Nevertheless,
incidental facilities are at hand. A
standard-gauge railway en route to
Merida skirts the south side of the
property near the end of a tramway
branch (Fig. 40); and a narrow-gauge
railway skirts the west side, also
reaching Merida to the southwest and
extending northward to the port of
Frogrcso. The product moves easily
to the market.

OTHER LAND USE. Other parts of
the hacienda are subsidiary to the
main commercial interest. Yet they are,
in a way, independent of it and hark
back to the days before commercializa-
tion. The two conspicuous subsidiary
uses of land typify the old disparity
between landowner and laborers. For
the owner there are nearly a hundred
acres of gardens and orchards adjoin-
ing the casa grunde. The shallow soil
has been deepened by loads hauled
from outlying areas. For particular
trees the rock surface has been broken
by blasting. The rainfall is supple-
mented by irrigation water pumped
from a sinkhole containing water, a
renote, and distributed through an old
masonry system of miniature aque-
ducts. Possibly this re cenote prescribed
originally the site of the casa grande
and so is implicated in the present
pattern of the hacienda.

The orchaids contain orange, peach,
avocado, banana, papaya, and sapote
trees. The gardens contain cabbage,
eggplant, beans, melons and other
vegetables, and there arc 215 bechiws.
Some fruits and honey are sold in
Merida, but for the most part the
orchards and gardens are luxuries, for
the enjoyment of the owner and his
family. The gentlefolk come to the
hacienda as a place of iccreation in
the country, residing most of the time
at their house in the city. Active man-
agement of the hacienda is in the hands
of a resident major-domo.
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Grouped near the casa grande are
72 laborers' houses, similar and in
rows, each with a small unirrigated
sustenance garden and a few pigs and
chickens. These form a contract with
the caxa grande, but a more conspicu-
ous antithesis in land use is that
between the gardens of the casa grande
and the woodland, monto, in outlying
parts of the hacienda.

The area of the monte is 2,280 acres,
48 per cent of the hacienda. In its
natural state it is of no use except as
a source of firewood and as rough low-
grade woodland pasture. But within
the woods arc numerous productive
patches, irregular clearings in which
corn is grown. These milpas represent
the familiar agriculture of Indian
laborers, supplying their staple food
crop. A small area of woods is burned
over before the first heavy rain near
the end of the dry season. Corn is
planted without tillage in holes in the
ground where there is enough soil.
After the rainy season, in November
and December, the crop is harvested.
The yield is about ten bushels per
acre. After 3 years the site becomes
unproductive and is left to revert to
woods. A new clearing is made in
another site. Thus an irregular sort of
crop rotation is maintained over a
period of years, and most of the wooded
area has been used at one time or
another or perhaps many times.

Hacienda Chichi is in the more
populous and urbane part of Yucatan.
An airplane view of the region shows
numerous large clearings of henequen
each with its central group of buildings;
less numerous towns; and one city, a
focus of railways (Fig. 10). Fifty miles
to the south, in the vicinity of the
little range of hills, "la sierra," on the
fringe of the railway net, there is a
fairly sudden transition, through azone
of milpas but no henequen plantations,
into a region of luxuriant high forest
without signs of human occu