THE GEOGRAPHY OF THE PIRZAPPLE INDUSTRY OF
PUERTO RICO

By
Willias Wesley Burohfiel Jr.

Theaisz submitted to the Faoculty of the Gpraduate School
of the University of Marylamd in partisl
fulfillaent of the reguirsments for the
degree of Dootor of Philosophy

1953

f



UMI Number: DP70285

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

in the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

UMI

Dissertation Publishing

UMI DP70285
Published by ProQuest LLC (2015). Copyright in the Dissertation held by the Author.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, MI 48106 - 1346



"+ $ % (

/

$

$ %

4

(



PREFACE

The writer becane inteorested in the pinespple industry
of Puerto Rico during World ¥War II when American grocery
stores displayed signes stating that no pinespples were
&vallable and newgpapers told of thousands of tons of plne-
apples rotting in the fields of Pusrte Rigo for lack of
transportation to continental United S5tates markets. Dur-
ing the spring of 1944 he had the opportunity to viglt
Puerto Rico and witness the auﬁ&@, though tesporary, dlis-
ruption of the pineapple industry due to wartime restric-
tions on shipping.

Subseguent investigations showed that during the
intervening years the pineapple industry of Puerto Rico
made a remarkeble oomeback, replacing coffee as the third
most important oash crop. The writer's curicsity as to the
reagons for this upsurge was aroused, HRumerous indlividuals
directly connected with the pineapple Industyry and various
members of the facully of the University of Maryland en~
oouraged hiam to mvaanaata the reasons for this combback
as well ag the problems of the industry.

The principal nb.‘zwwvéa of this inmaugamn are:
() To aetermine the physisal and oultursl factors affect-
ing loocation of the p&neappi&growmg area and 1%te asso-
olated industrial establighmente; (b) to examine carefully
agricultural prectices, preocessing methods, marketing
practices, and agsccinted probless; (c) to portray the
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relative position of the pineapple indugtry in the econonmy
of the island; and (4) to make suggestions for solving some
of the industry's ma jor problems.

One of the speolal features of this investigation ig
& comparison of practices, Sechniques, and methods euployed
in Puerto Rigo with those uged in other major pineapple-
producing aresg. Throughout this study, the writer points
out many of the shortoominga of PuerSo Rleo's plneapple
industry and suggesis promising avenues for further in-
vestigation.

All proper names uged in this study have been spelled
according to those recommended by the Board on Geographic
Hames, U.8. Department of Interior, and the U.S, Army Map
Service. The few Spanlsh names snd technloesl terms, most
familiar to persons sonnected with the pineapple industry,
are used sparingly in the text and are defined in the
@Glogsary., All elevations are givem in feet; dletances,
in fget or statute miles; welghts, in pounds or short
tons; and temperatures, in degrees Fahrenheit. Unless
spesifically indicated, land area is stated in guerdas.

A ouerda is equivalent to 0.9712 aore or 43,305 aquare
feet. o |

The fleld work for this investigation was undertaken
in the spring of 1944 and epring and early summer of 1951.
The small ares of the island, together with only & 3light
language barrier, made 1% possible far the writer to become
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intimately aoguainted with most of the pineapple-producing
seation and to interview many of the growers.

The writer wag fortunate in belng able to oonduet his
field work during the period vhen the number of workers,
volume of output in the canneries, and movement of pine~
2pple and pineapple produgts were at thelr peak. He
visited nearly fifty individual pinespple ferms and gll
nine pineapple prosessing plants, A lsrge volume of data
snd information collected from these farmers and oanners,
by means of a comprehenzive questionalire, prepared by the
vriter, proved invaluable in formmulating maay of the recos-
mendations and comelusions of thls study. Haps and pro-
duoction date were slosely cheoked In the fisld for assuracy
and rellability. Eumerous photographs wers taken in eash
of the ten municipalities which compriee the Pineapple
Area. Several spetial testsz and experiments were made
for the writer by research Sechnlolang in opder to show
the need of continued investigation %o further lmprove
the quality of both fresh and provessed pineapple. Fine
ally, thirty or more conferences were beld with individuals
who were direotly connested with or interested in long-
range planning of the pineapple indugiry of Puertc Rico.
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QHAPTER I
REGIORAL BETTIRG OF THE PINEAPPLE IRDUSTRY

1. Introduction

Puerto Rleo ie the smallest and eaaternmost of the four
islands-- Cuba, Jamaloa, Hispanlela (Dominiesn Republie and
Haltl), and Puerto Rico--whigh comprise the Greater Antilles.
These four islands, together with the Lesser Antilles, fora
a chain of some 200 1slands beginning south of the tip of
Florida and extending %o the northeast coast of South Amer-
loa. Puerto Rico lies wholly within the Trade Wind Belt
between 17°55' and 1£%31' north latitude and 65°39* and
67°15' west longitude.

The &sléi:@ ¥ nmriy restangulsar in shape; it has a
mx&m 1@@%& of :LJ.} mm t‘mm mst to mt and an average
,wlaﬂb et U3 mu&a‘ It ms a total ares of apgmxmmlx
 3 333 sqaare ‘miles, or an arez about one~ihird larger than
the state of Delaware. ruww Meo*a atrategic position as
an insular possession of the United Statesd is exeaplified
by the followlng dlstansest 9570 miles southesst of Mlaai,
880 mlles northeast of the Panama Cansl, and spproximstely
500 miles nortiezst of Venezuela.

Agriculture is by far the most ilmportant sourge of in-
coue for the island as well 28 the most important esployer

lenroughout thie study, the term “United States® refers
to continental Unlited 2tates.



of labor, for almost the entire population of 2,211,000
gaing its livellhood either dlrectly or indirectly from it.
Agrieulture 1z ocharscterized by speclallization in and de-
pendence upon & few major erops that can be sold largely in
the markets of the United States. The sugsr cane industyry
represents the greatest souroe of employment and outranks
all other waaﬁanﬁ»u@.wn a&a“aenww,azmvwn of cuserdas devoted
%o & single erop. The mg&wu industry employs about 139,000,
or 22 per cent of the fotal number of pereons gainfully es-
ployed on the island. The tobaocd Andustry, including pro-
duction and processing vw tobaoeo products, employe nearly
28,000 »xgmm» workers.2 awaﬁaaﬂmcofwuaﬁuaqq employs roughly
12,500 (2.0%) workers, practically all of which are utilized
in the growing, grading, or $rangporting of coffee since
very amall smounts of coffee are potuslly processed on the
island. Leastly, the frelt industry, including produstion,
proocessing, and marketing, employs 10,500 (1.7%) workers.
The sugar cane lndusiry overshadows sll other major ine
dustries on the island with regard to the total number cuer~
das devoted to a single orop. In the erop yesr of 1949,
there were nearly 388,000 cuerdse of gugsr cane under cul-
tivation, 187,000 cuerdas of coffes, 33,000 cuerdas of
tobaeco, and 28,000 cuerdas of fruit. Tnerefore, on the
basis of lebor requirements and nusber of cuerdas devoted

2H.5. Perloff, Puerto Rloo's Esonomie Future (Chicago:
Universlty of Chieagd Fress, 1050), p. HOI.




to all orops mentioned above, it 1is readlly geen that sugar
canhe is more lumportant than tobaeco, coffee, and frults
combined.

Pinespples are the most lmportant cash orop among the
frults of the lsland. Their produotion, like sugar cane,
tobaooe, and coffee, is reglonally concentrated. HNine-
tenths of gll commercial plnespples are produced in the
north eeniral ccastal region, but in genersl sugar cane 1g
grown on the periphery of the island, tobaoceo in the oentral
interior, and ocoffee in the western uplsnds.

Agricultural erops in Puerto Rleo differ widely in
their abllity to show a profit. The inocome from all export
erope 1e influenced %o & considerable degree by laws and
changing eocnomlc conditions in the United 3tates. Frult
and sugar producilon are considered to be asmong the safest
and most profitable ventures over a long perlod. The grow-
ing of tcbacoo and coffee, especislly the latter, is con-
sidered to be a marginal venture, in part, becsuse of the
sowparatively high cost of land in Puerto Rico and the low,
naturel fertility of the land on whleh these marginal crops
are grown. Horeover, competition from other orops, parti-
cularly sugar cane, have forced farmers growing marginal
orops farther and farther beck into the interior of the
island uhere topography, elimatic oonditions, and land
tenure favor the growing ef coffee and tobacee far better
than along the cosatal fringe. GOovernment reguletions and



restrictiong, competitions with other countriles, and wide
fluotuations in price all play s role in Getermining a profit
or loss for each atfﬁhati’aaaﬁ#. |

The operational structure of the four leading agricul-
tural sotivities mentionad above differ markedly. For ex-
ample, in the coffee arsa there are a large nunber of small,
independently owned and operated farms (finces) functioning
with praetiﬁaiiy no sapital on a gquasi-subsigtense basla.
Tobaceo farms today, although typically small in glze, in
genersl, lsck the necegcary capital to be operated effil-
olently. In the eset ceniral part of the island slone,
there are mare than 20,000 tobasec farmers, most of whonm
operate emall farms of not more than 10 cuerdss. In the
frult aress there ars medlum-slzed land holdings, compars-
tively few in number, that rely largely upon loosl oapltal
and labor for their operation. Plneapple plentations are
of thig type. Untll recently, plneapple growers have been
slow 0 adopt modern solentific farmlng techniques and to
utilize thelr land gkillfully. Thig oczn be ettributed partly
to the lack of capital and proper management. In gontrast
to the small and mediumwgized land holdings, thers ars @
few large, highly so-ordinated sugar cane intereats operat-
ing under corporate structure. They depend primarily upon
American capltal for financing and have effectively intro-
duced the latest scientific methods and machinery.

In 2 broad sense, there are close gconomic ties be-
tween Puerto Rico and the Unlted Statee. In trade, Puerto



Bico imports nesrly twelve times as mugh merchandice from
the Unlted States as from all other countries comblined.
The island exports nearly eight and one~half times as much
merchandise to the mainland as %o 21l forelign countrigs.
Qurrency, oredlt, and eredit structure are closely inte-
grated as shown by 1dentical currency used by both coun-
tries;> oredit needs of one are supplled by banke of the
other. There is an integrstion in public finansing when-
ever figoal revenues of one countiry are in part derived
from payments by the government of the other. Puerte Rico
lies within the United States' tariff struoturs; thereby
the prosperity of the former is dependent upon the pros—-
perity of the latter. Finally, there are close esconomlo
ties due to Amerilcan ownership of investments.

2. The Pinespole Area

The prinoiyal pineapple~producing sectlon, hereafter
rafarru& to as the Fiaaayple Arna, uoauists of apyrnximatalx
b2l e@uara miles or 12. 5 per cent of the island's terri-
tory. Of this 42% square miles in the Pineapple Ares,
only 6.5 square miles (1.5%) were asctually devoted to plne-
epple production in the 19495-50 orop year. The Pinespple
Ares oolncides with the pollitical boundaries of ten munioci-
palities. Thece munleipalities (municipios), from east to

west, are Baysmdon, Toa Baja, Tos Alta, Dorado, Corozal,
Vega Alta, Vega Baja, Menati, Baroelonsta, and Arsalbo

BParloff, 1950, p. 110.



(Fig. 1). Avallable data for pineapple growing are re-
coprded on a municipality basis, and only 54 widely soat-
tered commsrcial plneapple farss were within the FPlnespple
Area in 1950.

The maximum dimensions of the Pinespple Area are about
42 miles from esst %o west and 16 miles from norsh to south.
In shape, it vaguely reseubles 2 skelston key. Almost nine-
tenths of all commerclal pineapples grown in Puerto Rico
are produced in this area. In the 1950 orop year, £9.9 per
cent of the total cuerdas harvested and 9i.3 per gent of
the total farz valune of pinespples were derived fronm the
Pinsapple Area. The remgsining one~tenth was produced in
the municipalities of Camuy, Cidrs, Lajas, Las Pledras,
and on the island of Viegues. Vieques Island produces &
per oent, and the ocombined munieipalitliesg gutside of the
Pineapple Area in Puerto Rlico proper produce but s rfraotion
over & per cent,

The areal ooncentration of the pinsapple industry
within the Pineapple Area was not merely the result of
ohance, but of adaptation to several physleal and gultupral
factors. Thege factors include: rellief, drainage, climatic
conditions, soil uharaaiwiatws, and the course and pat-

tern of settlement.

} 3 Lanaforns aﬁd D'rainagg
mwﬁo le gemewea lwga aress a«f m«a and
mnmugbu alseected rellief (1"13 1). A mountainoug
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backbone, ‘called the Cordillera Centrsl, sxtends almost
the entire length of the island and averages 2,500 feet
in elevation, with a number of pesks exceeding 3,500 Teet.
The mein crest lies to the gouth of an east-west llne pass~
ing through the oenter of the 1gland. Humerous spurs, sose
terminating in sea 0liffg, branch fanwise from the main
erest into the aeastal glaiga. in the sasternmost part of
the lsland 1L¢s the rnaky. steep, fareatneavaroﬁ Blerra de
Lﬁquilla, aﬂxmihating at a-gnznt 3,5@& feat La a:akaxlen.
In the northwestern corner of Pusrto Rico thare are some
1sclated mountalns that rise to 1,000 or more feet above
sea level. In;additlbn.fthcra are mnhé smaller and less
extensive features such as ridges, knobs, and hills ori-
ented ln & general north-scuth direstion and notched by
deep valleys and narrow gorges, especlally in the foothills
along the north and south flanks of the central mountains.
The Pilneapple asrea is divided roughly into three seo~
tiona based on landform %types (Table 1): (1) rugged uplaends,
(2) foothills, and (3) coastal lowlands. The rugged up-
lands, comprising spproximately 36 aquare miles (9%) and
ranging in elevation from 1,250 to 2,500 feet, lle in the
extreme southern part of the municipelities of Bayamdn and
Corozal (Fig. 1). Beocause of steep eslopes, susceptibility
to ernsion, mature voleanic eoils, and compargtively low
winter temperatures, this gectlion is considered, for the

most part, unfavorable for sommerclial pineapple productlon.



TABLE 1

LANDFORM TYPES OF THE PINEAPFLE AREA COMPARED WITH
THOSE OF THE ISLAND AS A wHOLE®#

Pinea Area Puerto Rico
-Landform Type Area in | Area in | Per Cent Area inj Area in | Per Cent
Cuerdas? Sq. Mi, | of Area Cuerdas | Sq. Mi, | of Area
(approx.) (approx. )
Uplands (includ- | 23,731 36 8.5 598, 400 935 27.3
ing mountains
and plateaus)®
Foothills (in- 151,516 230 54.2 873,600 | 1,365 39.8
cluding inner
plains and
basins)an
Coastal Lowlands |104,153 158 37.3 720,000 | 1,125 32.9
(including ter-
races, flood-
plains, marshes,
and swamps)®
Total, 279,400 424 100.0 2,192,000 | 3,425 100.0
All Types

8Sources: Adapted from Colén- Torres, Soils of Puerto Rico Classified
Series, Types, and Phases, with Productivity

Ay Geological Formations,

ngs of Each Based on Inherent Quglities of the Land, Area, and Per

Rating a 8 % n

Cent of Totgl Area (Rio Piedras: University of Puerto Rico Agricultural
Experiment Station, 1941), (no page number), and Rafael Picd, The Geo-
graphic Regions of Puerto Rico (Rio Piedras: University of Puerto Rico

Press, 1950), pp. 2 and 220.

b

One cuerda is equivalent to 0,9712 acre.

CElevation mostly above 1,250 feet above sea level.

dElevation mostly between 250 and 1,250 feet above sea level.

€Elavation mostly below 250 feet above sea level.
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The foothills, compriglng roughly 270 sguare miles
(54%), lie approximately between the elevation of 250 and
1,250 feet. This section averasges from 5 to & mlles wide
and extends the entlire length (42 miles) of the Pinespple
Area. BSoills are derived mainly from limestones, slthough
there are some solle derived froa shales, tuffs, and andes-
ites along the southeastern margln of the foothill sectlon.
Toward the south, with inoreased slevation, the topogrephy,
in general, becomes more and more rugged so that the land
becomes more Alfficult to eultivate. Dlany long, steep
parallel ridges and & aesries of smooth, rounded hills ex-
tend northward from these rugged uplands %o form the frame-
work of the foothill seotlon {Plate I). The ridges snd
hills separate valleys with narrow floodplaina and terraces,
and frame partislly encloased basing whigch are intensively
cultivated. ¥ost plneapple produetion is congentrated on
terraces, or in the better-drained sectlons of {he basinag
and floodpleins. Of the total pinespple production within
the Pineapple Area nearly three-fifths is in the foothills.

Pinally, the coastal lowlands, lying malnly below 250
r§et elevation, comprise the remsining 15% square mlles
(37#8) of the Pineapple Area. Thieg gection, averaglng from
3 t0 5 miles wide, 1lg level to slightly rolling although
interrupted in places by rldggg’ana haystack hills, elther
igolated or in chains, whioch rida sharply above the genersl
level of the lowlands. Syoh features are partieulsrly nu-
merous west of Toa Alta. Below 100 feet ‘;ei&w;tim,
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In the Pineapple Area ths coastal plalin attaing its
mnaximum width, about 10 miles, and its maximum elevatlion,
roughly 1,500 feet, The limestone beds which underlie the
plaln dips about five degrees to the north, but the present
gurface dips north a2t a much lower gngle. In Areelbo, for
example, the surface slope averazges roughly one degrese.

The upland p@rtiehyisiﬁﬁﬁ of the Pinespple Area is
underlaln largely by lgneous and volocanle rocks of Creta-
ceous age. _A'.iha' féothll ?qé&aé, m"t&m north, comprising
about 54 per cent of the Finespple Ares, 1s underlain main-
1y by Cretaceous and Tertlery limeslones with estimated
thicknesses of up to 300 iaet.&"Thasa limestone formations
range from 7 to 15 miles in width and from a point near the
town of Corozal extend westward for 50 miles to Aguadillsa.
In part of the foothill reglon, the relief is thet of a
moderately digsected platesu; where solution has been the
most active agent, the plateau form has been degtroyed and
the surface consists of a series of conioczl limestone hills,
known as "mogotes® or "pepines." Such hills range in helght
from 200 to 400 or more feet above the plain, and range in
diameter from 300 to 600 feet at their base. These hille
are egpecislly numerous and consplcuous on elther side of

the Arecibo river below Boeas Dam (Fig. 1). At elevetions

“ﬂ.a. Meyerhoff, Gsclo of Porto Rico, Monograph of
the University of Puerto Rico (ilo Fledras: UnIvest%y ot

Puerto Rlco Fress, 1033)s pP. 145~151, and map in Jacket.
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of less than 250 feet 2long paris &f the north coast the
lizsstons hills continue to be consplouous features of the
landsospe; but other features such as alluvial floodplains
and deltag, swamps, and lagoong are predominant within
three to five mlles of the coast.

For an area of ite size, Puerto Rico hes an extremely
large number of rivers and stresms. A dendritio drainage
pattern prevalls, particularly north of the major divide
{(Fig. 1). The divide, for the most part, is sltusted lesma
than 15 miles from tbs soulh coast end 25 to ja miles from
the north cosst. '9¢a§h+:1qwiﬁg streams generally follow
‘inﬁapenﬁant coursgses from thc'ﬂordillara Central to the sea;
@Qstrauma norshof the dwide :show a tenésnny toward consol-
" ldation into a few larger aystems. Four of the lsland's
seven largest systems flow directly across the Fineepple
Area. ?rom‘#esk éc eaaﬁ} these include the Arecibo,
Manat{, Ls Plata, and Bayamén. Esch contributed ite
share of slluvizl sediments %o the levelness and rich-
ness of %the cosstal lowlands, They rise in the rugged
uplands and mountains %o the south snd flow northward in
comparatively stralght, consequent oourses,? traversing
the foothills and coastal sectlons at intervals of 10 %o
12 miles.

9).X. Lobeok, "The Physiography of Porto Rico,®
Saiantirza Survey of Porto Hlco and the Virgin Islends,
2 lork Acsdemy of Science, Igﬁﬁi, P. 385,
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4, Climate

Puerto Rico has s tropleal marine cllmatc.é It &s
oharacterized by an abundance of sunshine, mild tempera-
tures for its low latlitude, snd prevailling easterly winds.
Both the anmual and monthly range of temperature are small
and there is no well-deflined ralny season; elevation and
local topographie exposure to molsture-laden winds are the
chief factors affecting both temperature and rainfall.

The average annual temperature decreages from T4OF,
slong the coastal fringe to 68° or less on ths interior
slopes. Kéan monthly temperatures for ecosstal statlons
range from a low of 72° to 74°F. in January or February
to a high of 78° to 809F. in July or August {(Teble 2).
Stationg located at 2,000 or more feet in elevation have
average monthly minimum temperatures of 60°F. or slightly
less, and average monthly maximusm temperatures of 84° to
88°F. In gensral, throughout the year the more elevated
hilly and mountainous areas are sbout 4° to #°P. cooler
than stations along the soast.

Extreme changes in temperature within e 24-hour
pgpzba;&ré,v&rﬁ'ra?e,'oxéfbf aurxngghuérlggﬁka@ ‘The tem~
perature rarsly ri&ea higher than 99“?.; even in the

by, Kdppen places Puerto Rico in the broad Amw cli-
matle group (Tropleosl monsoon climate with two dlstinot
rainfall maxima sepsrated by two dry seasong)., Thorn-
thwalte includes Puerto Rico in the EA'r climatic ¢lass-
ification (P-E index, Be6i-127-humid, T~-5 index, A' 128 +-
Tropleel, r with adequate rainfsll st 211 seasons). G.7T,
Trewartha, An Introduction to Yeather and Climate (lew
York: HoGraw-fill DOOK UO.; 1943)s PP. BL{-DEL.



TABLE 2

MEAN MONTHLY TEMPERATURES FOR SELECTED STATIONS IN PUERTO RICO"

(in degrees Fahrenheit)

Length
Station Elev, of Jan.| Feb, | Mar, | Apr. | May | June | July | Aug.| Sept.| Oct.| Nov. | Dec. | Annual
(in Period
Feet) (Years)
Arecibo 50 45 74,1 74.0) 74.8 | 76,2 | 78.5) 79.5| 80.0 | 80.6| 80.5| 80.0| 78.0| 75.4| 77.6
Bayamén 75 41 72.7) 73.0| 73.8 ) 75.4 | 77.7| 78.7 | 79.0 | 79.3| 79.3 | 78.6| 76.9 | 74. 4| 76.6
Cidra 1,400 27 69.3| 69.2 70,1 | 72.2 | 74.0| 74.8 | 75.5| 75.6| 75.7 | 74.9| 73.5|71.0| 73.0
Corozal 400 28 72.6| 72.4 | 73.1 | 74.8 | 77.1| 77.9 | 78.2 | 78.4| 78.4 | 78.0| 76.2 | 73.9| 75.9
Manat{ 100 32 73.2) 73.4| 74.2 | 76,0 | 78,0| 79.4 | 79.7 | 80.0| 79.6 | 78.8| 76.8 | 74.6 | 77.0
Rio Piedras 75 28 73.1) 73.3 | 73.8 1 75.5|77.7]| 78.8 | 78.8 | 79.1| 79.6 | 78,9 77.0 | 73.9 | 76.6
San Juan 47 AT 74.9| 74.8 | 75.4|76.6 | 78.8} 79.7 | 80.0 | 80.5| 80.5 | 79.9| 78.3 | 76.3 | 78.0
Vieques Isle 86 26 76.7| 77.0 | 77.8 | 78,8 | 80.,0| 81,0 | 81.4 |81.8]| 81.5 |80.8) 79.0 | 77.6 | 79.5

*Sources:

R.C. Roberts, Soil Survey of Puerto Rico (Washington:
U.S. Department of Agriculture, Climatic Summary of the United States, Section 106 (Washington:

Government

Printing Office, 1934), pp. 13-16, and unpublished deta from the U.S, Weather Bureau, Washington, 1951,

Government Printing Office, 1942), p. 49,

TABLE 3
MEAN MONTHLY RAINFALL FOR SELECTED STATIONS IN PUERTO RICO"
(in Inches)

Length
Station I&ev. oi"t Jan.| Feb.| Mar.| Apr. | May | June| July | Aug. Scapt.1 Oct.]| Nov.| Dec. |Annual

Fe:t) Period

(Years)
Arecibo 50 45 494 3,61 3.40| 3.65 | 6.50| 3.75| 4.4B | 4,86 4.97 | 5,12 7.23| 5.32 57.83
Baysmén 78 41 5.15] 3.35| 3.72 | 4.63 | 7.451 7.09| 8.26 | 8,46 | 7.82 | 6.45| 7.62| 6.14 | 76.16
Cidre 1,400 25 6.77) 3.96| 4.29| 4.96 | 7.53) 7.12 | 8,07 { 9.70| 7.26 | 5.661 6.66| 6,64 | 782.02
Corozel 400 41 5.25| 4.1€| 4.50 | 6,27 | 7.40| 5.28 | 7.36 | 7.76 | 7.81 | 7,26 7.71| 7.25 | 79.01
Manat{ 100 4 5.00| 4,01 4.491 5.00 | 5.60| 4,01 | 5.71 | 4.90 | 6,24 | 5.32]| 8.10) 6.51 | 64.89
Rio Piedrsas 75 42 4LoB4 1 3649 ] 390 | 4.80 | 6,71 6,241 7.7 | 7.55| 8.12 | 6.49| 7.35| 6.48 | 73.68
San Juan 47 32 4,19) 2,71 3.04 | 4.07 | 5.38} 5.13 | 5.76 | 6.09| 6,15 | 5.58| 6.84| 5.39 | 60.33
Viequeg Isle 86 31 2,491 2,28 1 2,03 11.42 | 3,92 3,62 | 4.03 [ 4.53(6.15(5.41( 6.94 2.97 [ 45.72

*Sources: *R. C. Roberts, Soil Survey of Puerto Rigo (Washington:
U.S. Department of Agriculture, Climatic Summary of the United States, Section 106 (Washington:

Government

Printing Office, 1934), pp. 6-12, and unpublished date from the U,S., Westher Pureau, Washington, 1951.

Government Printing Office, 1942), p. 48,
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higheat, coolest part of the mountalns, it eeldom falls
below 50°F. Frost is unknown &t all eievations, and fog
ocours only & few days esch year in the more cheltered
valleys.

Reinfell ie of much grester importance in crop dis-
tribution than is temperature. The mesn annual reinfall
for the entire lisland ranges from les: than 30 inches
along the southwest ovast to nesrly 120 inches in & large
section of the western highlandas {Fig. 2); it is reported
that on the loftlest pesks of the Slerrsa de luquilleo the
mean annual rainfall reaches 200 inches. The two areuss
most deficlent in rainfall are: (a) the southern side of
the laland below elevations of 800 to 1,000 feet and, (D)
the nartnwsazapa,yerner. In these areas, the annusal raln-
fall is normalf§ ia§§.§hag 60:x#§h¢s with wlde varisbility
from yeer to year.

It has been cglomlated that 65 to 70 inches of raln-

_ £411 in Pusrto Rieo is e‘gm;lm in ofop effectivenees
" to about 40 inches in the Ohio River Valley.? The high
rate of avayarﬁﬁioélbeﬁﬁuaayar uniformally high tempere-
tures and constant winds tend to produce semlarid ocondi-~

tions even yhere the average ralnfall 1s nearly 60 inches

7&.6. Roberts, Soll Survey of Puerto Rico, U.3. De-
partnent of Agricultire \ ia gton: Government Printing
Ofrice, 1942}, ﬁ. 53, states that "a rainfall of 30 inches
in Puerto Rico 1sg equivelent in effeciiveness tou about 15
inches in the United Statez.® The author calculated the
effectivense: of raeinfall in the Chio Valley azs compared
to Puerto Rico (3an Juan) by the spplication of Thorn-
thwaitels forauls, ’~% index.
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per year, as is the ocase atna small dlstriet in the extreme
weatern part of the Pineapple Area.

In the less humld looalitles, the rate of evaporation
exceeds the emount of precipitation during the drier winter
months and, &g orops grow throughout the year, irrigation
1s necessery for certaln srops even in the few Alstriols
within the Pineapple Area that have an annual rainfall of
65 inches. Since pineapples, as well ag other troploal
erops such as ocoffee, bananas, and coconuts, requlire a
year-around growing season, 2 uniform distribution of rain-
. fall throughout the year lz en important factor.

Within the Pinespple Area, the mean znnusl ralnfall
ranges from about 58 inehes along the cosst west of the
Arecibe river to 85 inches along the south~Tlanking up-
lands of Corozsl (Fig. 2). Although there are no definite
ralny seasons, therse is a slightly higher concentration
of rainfsll from esrly MNay to mid-December (Fig. 3 and
Teble 3}.5 Throughout the winter, however, many showsrs
ocour, but torrential downpours normally take place in
summer. The amount of rainfsll varies greatly within
short distances, especially where the topography 1z un-
even. Other feotors being equal, the probabllity of re-
celving an adequate amount of ralnfall for s given year
inereases proncuncely from north to south and to a lesser

degree from west to east within the Plnespple Area.

Sgable },1§‘r9unﬁf¢nvpgge 15.
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Puerto RBlco's greatest climatlio risk is the mueh
dresded hurricane which oceasionslly devastates large
areas during the months from mld-July through October.
During the past two centurles there has ooccwrred on the
island an average of nearly one hurricane every 4 years
{Table %). These viclent tropical storms are character
1zed by wind velocities ranging from 75 to 100 or more
miles per hour acocompenied by heavy rains (10 to 25
inches within a2 few howrs) whlch inundete large areas.
Hurricanes that pass within 100 miles or less of the
island may slso be destructive. Table 4 ghows the num-
ber of hurricanes by periode thet have pagsed dlrectly
across the island or within destructive range during the

past two hundred years.

TABLE &
HURRICAKE OCQURRENCE IN PUERTO RICO, 1759*1950

Period Humbey of
Hurricanes

&59"}-563 +r w s . % % 18

&( » « » lh

%gg;:igsa o e e w e lg

| 50

§ &ourc@u: mnaxto ﬂiaa 3@§artmgnt of Agri-
cnltnra ana Gommarne, Fnerta Rico: A ?lan for
3 e

Znittes on Puerto Riam, l?;ﬁ}, p. 81, and
rraa wnpublished datz obtalned from the U,d,
Separtment of Commerce, Weather Bupresu, ‘lash-
1ngt¢n, D.G., 1951.

Burricanes have occaslonally wrought great demage to
the 1sland's agrioultural economy. Those of 1859, 1928,
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and 1932 were particulsrly destructive. The San Fellpe
storm in 1928 1s remembered by natives as the most severe
calamity of this century; it 1s estimated that finansial
loss amounted to over $50,000,000 of which the frult in-
dustry suffered a2 lose of well over §2,000,000; nearly
3,000 lives were lost. The 3an Clprian hurrliecane in 1932
deastroyed some %30,0@@3690 worth of property snd corope.
Owlng to proteoctive messures hurrleanes during the past
18 years hzve bsen far legs destructive both of property
and humsn life. . |

Following each devastating hurricane, interest rates
soar, oredlt gtructure becomes fluld and unstable, and
Yields are greatly redused. Fortunately, hurricanes ccour
during the peri@d of the year when most of the pineapple
plants are ati}l eem“arativelx £Ma11 {excluding ratoon
erops); thararawe. the lmta lnﬁurvaﬂ by the growers nor-
i maily zm na% qgﬂrly a8 great a8 1t is tav ather rrﬁiﬁs

;&nd cﬂftea‘ ;,i ’ £ £ f' . 'i' o ';

| The hnrriaana menace has pvavaﬁ to be a dominant
fastor in the virtual ggeay‘qt the grapefrult industry.
In 1930, the tmmal-axpdrt value of grapefrult amounted
to over 3} million dollars; by 1947, it had decreased to
8lightly more than one-fourth of a million dollars. Pine-
epples and suger ecane, unlike such tree crops as grape-
fruit, oranges, and coffee, are not nearly so susceptidle
to the effeots of strong winds and heavy downpours of
rain. This is explained by the fact that pineapples and
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sugar cane¢ are low plants and their follage belng more
firmly attached to their stalks than aere the leaves of
tree crops. Furthermore, pilnespples recuperate following
storma far more gulckly than do¢ tree orops. However, it
should be polnted out that pineapple growers do suffer
along with thelr follow trewwarmﬁ growers, but normally
t0 2 less degrea. The greatest p&ﬁ@#pgle losses, &8 &
result of hurricanes, usually occur when excess runoff of
water ia permitted to collect in low places in the flelds,
causing tha.rnotﬁ,ar”tha plante to rot, Moreover, pineapple
growers are often left without packing and graﬁiag sheds,

Tactories, and farm equipment as & result of such storms.

5. Boils

Qimate, topography, bedrook and mantle rock vary
markedly within comparatively short distances in Fuerto
Rico, and these variatioaa,havs resulted in the develop~
ment of an intricate seil pattern. In all, 115 soll ser-
les are repressnted on the island; these gerles ars
subdivided into 352 aoil types and phases. Even within
the Pineapple Area thers are 65 different soil types and
over 90 egoil yhasas.

Mean anaaal waintail farits from less than 30 inches
%o ncar&y 20@ 1&&&3@ in different unrts of the island,

- and gofl ﬁlffarénaea aanraaﬁana to o marked degree to

elimatic and togagraghia alrrar@naea. Fmr axamples

9R.C. Roberts, 1942, pp. 180-183.
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alkaline, or poorly aerated, the plant is likely elther to
wither or to produce an unmerketable fruit., 3uch rigld seoil
requirements for plneapple productlon are more favorably
met within wildely scattered dlstricts of the Pineapple

Area than in any other ge¢tion of the 1lsland.

The alluvial solils, which more or less fringe the
island and lie adjacent to meny of the larger stream chan-
nels, are considered to be the richest and most productive
s8oils. However, these solls generally are toc wet for
pineapples and such land ls devoted almogt exclusively
to sugar cane production. Contiguous to the alluvial
solls, on slightly higher and better drained land, are
discontinuous: belts derived from soft %o medium-hard
linsgtone. The?a solls are‘eoamunly red, reddish~brown,
$f§}_gr§gﬁah+brcyn,1a golor; t#igb&eg;ﬁaépgiﬁaaaratcly Lar-
tile, permeable, and slightly to strongly acid in char-
acter (Table 5). Here yiaeupplaa and sugar cene are the
two leading orops. | -

Almoet three-fourths of all solls within the Plne-
apple Area sre derived from limestone. These solls are
delineated on the south by & line that extends directly
aoross the Pilneapple Area, passing near the towns of
Bayamfn and Corossl and continuing westwsrd beyond the
area wnder investligation. 7To the north of the limestone
belt, averaging two to four miles in width, is a dis-
continuous beltl of solls oompoged of Pleigtocene and
Recent glluvial and eolian deposiis. In general, these



TABLE 5

MAJOR SOIL TYPES ON WHICH PINEAPPLES ARE GROWN2

Soil T and - 3
Depth z?eTop Origin Elevetion and Topography | pH Fagt L Surfaece Soil Characteristics Subsoll Characteristics
Layer (In Feet) . Soil |Subseil
o Moderately acid, plastic sticky
rloca Lover Tertiary [250-1,000 feet. Gently >-¢ 45 :oderat;litggiii : t:tgci;cgzzn~£et. clay. Coiirs vary between dark
10 or more limestone and rolling or nearly level eavy pla aYy, gray, red and brown. At depth of
clay. valleylike districts. Grayish-brown or brown color. 5 fe;t plastic clays interbedded
with round or angular stones and
gravel,
Espinosa Middle Tertiary |100-600 feet. In open 4e5 4.5 Moderately to strongly acid 6 to 10 Moderately acid. Fine, sticky
8 to 20 soft limestone., |valleys or basins to inches of very granular, light- clay of pale yellow or yellowish-
slightly undulating. 5.5 brown or grayish-brown clay. red color. Upper 2 feet or sub-
soil stiff and fine cloddy clay,
Vega Alta 100-600 feet, Flat or 4.5 4.0 Moderately to strongly acid. 6 to 8 Strongly acid. More speckled than
15 or more Same as above. |gently rolling in large to to inches of grayish-brown to yellow- Bayamén and Espinosa. Heavy and
valleys and broad 5.5 5.0 ish-brown, frisble clay; also plastic clay of a dark red color,
basins. argillaceous and sandy loam. at 18 inches becoming more com—
Heavily leached, pact.
Bayamén Middle Tertiary |{100-600 feet. Open 4.0 4,0 Strongly acid. 10 to 12 inches of Strongly acid in top layers. Clay
8 to 20 medium hard valleys to slightly to to dark red to medium red color, Large very compact; columnar structure
limestone. undulating. 5.5 5.0 quantities of individuasl clayey in places. Red or dark red color
particles, giving soil a loamy or at depth of 2 feet underlying
sandy texture. sandy clay.
Sabana Seca Pleistocene and |50-500 feet, Level to 5.0 5.0 Moderately acid. 6 inches of semi- Moderately acid. Upper 3 inches
15 or more recent marine slightly undulating. to to compact clay of dark brown color. of heavy plastic clay of speckled
deposits mixed 6.0 6.0 Numerous irregularly shaped con- red, dark gray, and yellow colors,
with material cretions, gradually becoming lighter and
washed from less campact with depth. Hardpan
uplands, below 1 foot,
Catalina Upper Cretaceous|100-3,000 feet. Undula- 6.0 4.0 Slightly acid. Granular, permeable Strongly acid in top layers. Com-
10 to 15 fine-grained ting, broken to hilly. to clay of red or purplish red color. pact clay of reddish-brown to
volcanic igneous 5.0 4 to 12 inches thick, depending on dark red or purple color. Upper
rock such as slope. 1l or 2 feet of subsoil friable.
andesitic tuff
and ash. Some
shale,
8Sources: Adapted from "La Pifia en Puerto Rico", Revistg de Agricultura de Puerto Rico, Vol. 33, No. 4 (San Juan: Department of Materials,

Printing, and Transportation, 1941), p. 525, and R.C. Roberts, Soil Survey of Puerto Rico, U,S, Department of Agriculture

Printing Office, 1942), pp. 1B3-487,

bsee Glossary.

(Washington: Government
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solls are 1ll-guited for pineapple produotlon becauge they
are too wet and too compact. South of the limestone belt,
continuing to the southern limite of the Pinespple Ares in
Corozsl and Bayamdn, solls are derived from Upper Creto-
oceoug shales, in part ealoareous, and from pyroclastic
rocks such a8 andeaitic tuffes {Table §).

From an agrioultursl standpoint, thoroughly matured
scils derived principally from anclent material are, in
general, lest produstive than their younger equlvalents,
for many of the ri’ea). ahmiaal m@*eﬁxmts have been
leached out. As preﬂ@aaly amuﬂmeﬁ, many of the allu-
¥1al s0Xle in pmxmn:y ‘ﬁo the was'e are. nat well sulted
to pi&a&s};}u mmm&ﬂﬁ bmaw tﬁay m'u %a nwpaat or
too heavy for proper dralnage and aeration, Thess are
bt two rﬁaaﬂm why: mmlal pmeagsple production 1s
limited primarily to limeat&ne solls cocurring between
elevations of 100 and 1,500 feet above ges level.

6. Population Growth, Digtridution, and
Urban Development

Course of Settlement. VWhen Columbus landed 1n Puerto
Rico in 1493, it is estimated that there were approximstely
&0, Indiane living on the islsnd; some 25 years later,
this figure had been reduced to perhops 2,500 to 4,000.1%
This sharp decline of the Indien populstion resulted maine
1y through epildemios of imported diseases, starvation,

nA &. Prioe, thi.ta Settlers in the lcs (New
York: Ameriocsn UeogFaphle Joalety of New » 1939). pp.

79-89.
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and foroed labor. Immigration, mostly Spenish, came %o
the new colony in great numbers during the sixteenth,
seventeenth, and early desades of the eighteenth oen-
turies. Around the mlddle of the elghteenth century
many potentizl cettlers found *greener pastures" else-
wvhere in the Hew World, snd the number entering Puerto
Rico dwindled to a few thousand per year.

Between 1795 znd 1835 (Table 6), there weg & gudden
upsurge in immigration to the island eolony not only from
Spaln but from other western Huropean sounirlies as well;
no doubt they selected Puerto Rico beczuse 1t was one of
the few Spanish pogsessions in the Western Hemisphere in
vhieh the spirit of revolt had not developed. To auge
ment this wave of immigration, African slaves were brought
in great naahwr§ $n.iérkwthn4p1antatioaa*13

For short periods anflag these three hundred and
Tifty years when Spain was engaged in war and her con-
Rections with the lsland savered, lmaigration csae to a
sudden stop, only to resume again once the bloockades were
1ifted. ' By the furn of the twentieth century immigration
on & limited geale came to Puerto Rico from the United
States, Cuba, Mexico, and severzl of the South American

countries.

12p¢rican slaves, Tiret introduced Iin 1518, came in
greatest numbers just prior to 1800, Slave trade lasted
untlil 1873. In 1802, Negroes comprised 52 ver cent of the
total population of the island. In 1845, Puerto Rico enum-
erated 227,056 Neproes and 216,183 whites, approximately
fgggmame ggtio as nearly a half century esriler. Prilce,

2 Po .



TABLE 6

POPULATION OF PUERTO RICO (1765-1950) AND THE PINEAPPLE AREA (1899-J50)*

erto Rico Pineapple AjiBba
Census |_Increase Over Pregeding Cenpue | Increase (Mrer Preceding Census
Year Population | Number Per cent Population Number Per cent
1765 44,883 — | eee—- —— —— _——
1775 70,250 25,367 56,5 ——— —— ———
1800 155,456 85,206 121.2 ——— —— ——
1815 220,892 65,436 42,1 — — —
1846 447,914 117,863 36.7 —— ——— ———
1860 583,308 135,394 30.2 —— — —
1877 731,648 148,340 25.4 —— — ——
1887 798, 565 66,917 9.1 —— ——— ———
1899 953,243 154,678 19.4 119,333 ——— ——
1910 1,118,012 164,769 17.3 150,251 31, 428 26,3
1920 1,299,809 181,797 16.3 174,422 23,672 144
1930 1,543,913 244,104 18.8 204,971 30,549 17.5
1940 1,869,255 325,342 21.1 246, 447 41,476 20,2
1950 2,210,703 341,448 18.3 283,770 37,323 15.2

*Sources: Puerto Rico Reconstruction Administration,

Number, and Djgtribution of Inhabitante, Bulletin No. 1 (San Juan: Report, 1935),
p. 1, Puerto Rico Department of Agriculture and Commerce, s_of Puerto Rico,

U.S. Department

Fiscal Year 1942-43 (San Juan: Office of Economic Research, 1945 s PP. 2«4, an
B PC-A, NO. 5

of Commerce, 1950 Census of Po tion, Prelimi Counts, Puerto Rigo, Seri
(Washington: Government Printing Offioe, 1950), pp. 1-2.
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The population of Puerto Rico nearly doubled between
1899 and 1S40, and in 1950 hzd reached 2,210,703, or an
18 . per cent increase over the 1940 enumeration, glving it
an average Gsnslty of G4E personsg per square mile. By
comparison, for the ten-year pericd, 1940 to 1950, the
population of the United States inereased by 19,028,086
(14.5%), showing an average density of only 49 persons per
square mlle. Fopulation density of Puertoc Rico, in spite
of its few natural resources and lack of space for expan~
glon, is over 13 times that of the United States. The
current population of the lslaend ig increasing at a
phenomenal rate, approximately 34,000 per year. imigra-
tion ig roughly 26,000 per year since the end of World
War II, mainly to the United States.l3

The present~day population of the island is a com-
pesite of three racial types: the bpanish creole, approx-
imgtely 65 per cgnﬁ.af the totsl; the mulatto, estimated

at 30 per centj aﬁd the African HNegro, comprising the

14

reasining 5:par-eth. The mestlzo so sharacteristic

13Gamparat1vely few women migrate to the United
States melnly because of insufficlent funds for paasage,
family tiles, langusge barrliers, or other faectors. The
ratio of migrants 1ls slmost 31 to 1 in favor of men. The
Ingulsr government is stuﬁyi&g ways by which to accelerate
the rate of female migration to other countries, easpec-
lally to the United States. U.S5. Department of Commersce.

gurrent Fopulstion Reports, Populatlon Estimstes, Puerto
Rfac‘tﬁaag§ng€on: Covernment Printing Olfice, I§ﬁ¥), PP.

1“w.m. Harris, "Puerto Rico--Island of Extremes,®
The Journgl of Geography (Chicago: 4,J. Hystrom and Co.,
I5535Y, p. PoAR.
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in the racisl compogites of many Letin Americsn countrleas,
is practically nonexigtent in Puerto Rlco. The ruthless
conqulstadores proved to be perfectionlsts in utilizing

and exploiting almost the entire Indisn lsbor force., Ex-
cent for a comparstively few Indians that managed to escape,
virtuslly the entire native population was llguideted as 2
result of adverse working and living conditlong, disesses
introduced by the conquarors, and local uprisings agalnst
the Spanierds.

There are comparztively few raclsl preludices on the
igland, and oolor lines are not nearly so marked as they
are in the gouthern pert of the United 5States. Cenerally
spezking, the whitns}aré moat prominent in the professionsl
fialﬁa anﬁ fraqnantly are tna I&rgar 1&ﬂﬁhﬂlﬁ£rﬁ, while
Jm&ztur@s are common amang the' ganar&i wnrking classes. Ex-
ceptions to this are the Jjlbaros. Although Hegroes may be
geen in any of the island's occupatlons, the purest Negroid
types are to beg found among the workers in the larger urban
centers.

The total population within the Plneapple Areas could
not be ascertained prior to 1899 because the complliecated
methods of enumeration did not adhere to municipality
‘boundaries. Congequently, population data for the Pine-
apple Area before the twentleth century could not be
determined with any degree of rellability.

The population of the Plineapple Ares more than
doubled between 1899 and 1940 (T:ble 6), but the great-

ezt percentage of increase oceurred befors 1910. This
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wag due largely to the influx of migrants assoclated with
rapid development of the sugsr industry on the fertlile
coastal plain., The need for additionsl labor grew with
the suger indugtry. After 1910, however, the introdauction
of machines, especially in the refineries, had its toliing
effests on the over-all population incrsage over and above
the normal birth ratie. As sugsr plantations grew larger
and larger and the land tenure system changed, the eco-
aﬁxwa opportunities for employment, other than in the
sugar industry, became more and mors restricted. In spite
of the faet that fertile land becams more difficult and
more nn@aam@mq,eg,pa&gyﬂa‘.awwmq agricultursl and ssalle
geale uxaﬁawaw:wanm industried, requiring large amounts

,,,_w of www?mﬁ:a gﬁ@ﬂ wﬁ. g»w ares, were 92% to becone
nwﬁm@ Teoted. ‘Fop these uéﬁ&g? the u.m«q %. population
Anoresse 1n the w»ﬁa%vwa Area sinee 1520 has besn about

2 to 3 per eant. wanw toen for the: island as a whole.

In 1950, there were nearly 264,000 imhabilents liv-
ing within the Pineapple Area, three-fourthe of which were
whitee. This retlio is spproximstely the same as for the
island as & whole. The mﬁgﬁ designated as "nonwhites®
{approxtmately 67,000) consists of HNegroes, persons of
mixed Negro and white blood, and the small number of pere
sons of other nonwhite races, including Chinese, Indians,
Jepanese, and wﬁﬂgg? Ho objective differentlation
can be made between the racial types, owlng to the degree
of racial amalgamation, Any method of elmssification,
although experily done, ls largely subjective.




























































































































































































































































































































































































































































