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¢ THE ‘TROPICAL ENVIRONMENT - BIO-RECIONS OF VENEZUELA AND THEIR
; , " " IMPORTANCE FOR THEE STUDY OF THE REGIONAL PATHO-

BIOILOGY.

[Following is a translation of an article by Dr. -

Félix Pifano C. in the Venseszuelan Spanien- lan—

i _ age Journal Revicta Venezolons de Ceoorafla
: - (Venezuelan Review of Geography), Caracasg, Vol V,
' No 8, June 1964-June 1965, pp. 11-84,7
4

| Venezuele, located in the center of the neoiropic re-

glon and in the norihern part of South America, has an area
of 912,050 squarc kilometersz, with a northern CO&Qu of about
1,800 kilometers and an cosiern cocst of arm: ely 600 km.
It lies between the latitudes of C°4L5' and orth and -
the longitudes 59°35’ end 27°20° Wegt of Cr . Tue to
Its intertiropical location it 1s subject & niluence

- of the thermal Equator (isotherm of 28°) saEsce through
its terriuory. It has a population of 6,300,842 inhabltonts
according to the 1960 census. The rurel ponulat;on ig of

o 2,286,094 inhabitants (36.28% of the co”atry‘s total povula-
tion) with 37,393 population centers of less than 200 in-
haoitantu, which represents the scattered rural vovulation.
The indigenous population of about 150,000 lumhabitants; 1s

not- 1ncluded in tne rural population.

rme the geologlce and Dny5¢

orraphlic polint of view
Venezuela consists of three sub-regions: 1) the Caribbean,

2) tbb Andean, 3) the Arazonlan° !
he Car;o cmn ouo rer*on 03 pfi‘ rivbean islands,
)

naula to Paria




(1) 7TEMPERATURA MEDIA
ANUAL

(1951 —1955) .
0 N
. ..”‘/_. .....
PROVISIONAL CLIMATOLOGIC ATLAS ©

(Ministry of Defense, Air Forces, Meteorologicel Service)
Key: 1) Average Annual Temperature.




ns which VC'C nmarine bedes in
icludes the oro-

¢ cogetal moun-
the Lake Maracai-
the Amazonac

var and the Ori-

Promontory and the Llance pla
the Terciaery Period. The ince
gravhle gsvetem of the dndes cordﬁlle:a aﬁd
tainb, with thein spurs and vallevys aﬁd al
bo basin, 1 ¢ Amazonian sub-reg virlg
Federal Territory, most of the State of Bol
noco Deluao

In these sub-regions tmcre are varioug areas which can
be distinguished individus 1ly as we ghall gee below by the
characterictics of their rclier in close connection with the
blo-climatology and other local factors

The sezcsons choaracteristic of uempcrate regions are not
observed in Venezucle because of itg 1ocation in the inter-
tropical zone. The climetologlc modalities of the country
are baslically determinsd

of thermal J.cvt;."lx~ ranging from the trovical or hot, the sub-

{5 al e

i—*‘ m O cF i

fol4 alb_udC69 there being a succession

troplcal, the temporaie and the cold. The trovical or hot le-
vel, which predominates I1n the lowlzads sublected to the in-
fluence o0f the ther cualor, comvriscs about 407 of tre

KAl

nation's territory. The factor wkich‘gives rise to speoific
characteristics to the environmenital di-Te rences in the coun-
try is ra;nfallgwhich in the negstropic e 1s conditioned
by the periocdicity o7 tne trade wincd Lne sguatorial calms
and orogrephic accicdents.

The pLains congtitute a Iow pressure zone open in the
east to the action of the trade winde coming in Ifrom the 4t~
lantlic which travel sover their whole extent. The Caribbean
coast ls under the conctart inf1uence of the Northeast trades.
The south of the country, particularly the Amazonian region
i1s subjectied to winds £¢3L the eguatorial rexzions. All these
winds, bearing moisture come fronm arezs of high evaporation:
the Atlunsxc and tgv «W“LO. basine. When they mecet the
high orogerar tional ﬁezrico:yp they
becomo condens ol clouds, which gzive
rise to regiuc I the southwest of rake
Maracalvo where ng to the Andean mountain
gystem are arr: e shape which halt and
condenge the trs woe annual precipitation is of
2,500 mm. AL the foot of the mountains in the weatern nlateau
in the direcction of the San Garnilo forests, precipltation

reaches the level of 35,000 mm.
In Barlove ento, which constitutes & funnel formed by the
coastal hills and from the interior of the mountain systen

of the Costa opening Cw8u7w ‘d by the Unare debrc~510u, avepr-
age annual precipitation reaches t‘c level of 2,400 mn.

The meeting in the Orinoco Delta of the ”ortheast trades
with the southern winds from the Amszon bacin expla.tno thg
high precipitation of the delig on and of the Guay

€
Snleld. In the coastal zones with high pressure,; the pfe-
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vailing climate 1e hot and dry because the molel winde from
the sea meet no condensation surfece and continue travelling
toward the interior of ihe continent. The conditions are
found in Gozjirza and the north of the Lake Marzcaobo depres-
sion, on the Paraguana Peninsula and the eastern ghore of
Falcon, on the shores of the Unare devression and of Cariaco
Gulf as well as the Araye Peninsula. In these arcas precliple
tation is considersbly smaller, with annual averages of 900

milimeters and even figureg as low as 200 mm & year.

In most of Venezuela the rainy season begins around Aprll
and May and ends in Cctober-Neverber; the followlng months
from November to April are dry or with moderate and irrefular
precipitation in some parts of the country. In the south of
the Amazon area the rains fall the yvear round because of pro-
ximity to the equatorial zone. The arsas north of the 11°
parallel, particularly the mountaincus areas on the coast have
North Atlantic and not an inter-tropical pluvial regime, so
that bere the rainy season runs from October to February.
Astronomic seasons have no influence on the climatlic varia-
tions of Venezuela, due to the fact that its territory is
subject to the influence of the thermal equator so that the
climate of the lowlands and middle level areas belongs to
the megathermic or intertroplical group, with an average tem-
perature of more than 22° C in the coldest month of the year.
Only from December to February does the temperaturce decrsase
moderately in the northern parts of the country. In the low=
lands averape temperaturcs of 27° C and 28° C are recorded,
while on thé Andean peaks it falls below 0° C, with perernial
snows and small glaciers in the Silerra Nevada de Merida.

In undertaking a study of the blo=-regions of Venezuela
as a basls for the interpretation of some asgpects of regional
endemology, we wlll adopt in principle the climatologicelas-
sification by altitude levels of Kopnen, with eome modifica-
tions and additions avplicable to our country mainly with
regspect to plant formatlions with regard to the featuree of
the terrain, the temperature, roinfall and atmosgvheric huml-
dity. Assoclating the relief features with the above-mention-
ed factors one will see more clearly the various ecologle
niches which exist in the country. The concept of an ecologic
niche in a very broad sense and in accordance with the defl-
nition originally formulated by naturalists will be used
here to designate a bilo-geograpnic unit occupled by groups
of organisms which, due to the characterlistlcs of the environ-
ment, conetitutes a more or less distinct pleture from that
of the surrounding regiones. Hesse in 1937, in his treatise
Eeolopical Animal Geography defines an ecologic niche as
% minimum primary unit to which different forms of life con-
ditioned by the similarity of regional factors have uniformly
adarted.




Average Anmual Precipitation of Varlous Localities of Venezuela
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On the basls of the above, one can distinguish the fol-
lowing bio-reglons in Venezuela. :

I.- BIO-REGIONS OF TROPICAL CLINMATZE

Average annual temperature: 24° to 28° C; average tempr-
rature of the coldest month: over 22° C. Average annual rain-
fall more than 500 mm. Average relative humidity over 50%,

In Venezuela these conditions are found in areas at altitudes
between 0 and 800 meters above sca level. In this thermal
level there are three well defined bio-regions.

1) Blo-reglons of xerophilous climate

, Average annual temperature of 28° C or more and average
temperature of the coldest motnh above 22° C. Amplitude bet-
ween the maximum daytime temperature and minimum night tempe-
rature of 10 to 12° ¢ (amplitude of megathermal type). Speci-
fic correlation between rainfall and average annual tempera-
ture (high temperstures and low precivitation). Rainfall aver-
aging about 500 milimeters annually. Average relative humldi-
ty of 50% or less (evaporation is greater than precipitation).
Typlical vegetal formation: thistle with areas of degradation,

. having a variable vegetation tending to disappear (hard pas-
tures, sponge-tree, evergréen oak, e€tc). Typical area: Carora-
Barquisimeto Depression.

2) Bio-regions of lowland tropical climate

Average temperature 26° C to 28° C depending on altitude.
Amplitude of 6° C. (Macrothermal type of amplitude). Well
defined seasons: the rainy season or winter, running from
April to September; the dry season or summer, from January
to April. Average annual precipitation of 1,200 to 1,800
milimeters. dverage relative humidity from 50% to T5% or
over during the rainy season. Typlcal flora formation: sava-
nas, palm groves, the so-called mata woods and small gallery
forests. Typical area: Ortiz (State of Guarico).

In these bilo-regions are included the so-called decldu-
ous forests (summer foreste), made up of arboreal vegetatlon
which 15 sometimes of great slize, reaching 1ts most luxuriant
stage during the rainy season, in contrast with thelr appear-:
ance during the dry season. The presence of thls kind of
vegetation modifies to a greater or lesser extent the local
climate. The flora formations constitute the transitlon be-
tween savanna and brush lowlands and the foothills, following
the water courses which come down into the plains. The deve-
lopment of the vegetation depends on the fluvial network
circulating in the area; the folllage disappears in thoss

8




areas where the rivers dry up in the summer.

3) Blo-reglons of tropical forest climate (macrothermic forest,
rain forest) _

Average annual temperature more than 26° C. Uniformly
hot climate, with macrotermic or megathermic amplitudes.
Rainfall more or lecs evenly dlstributed throughout the year,
vith a very short summer. Average annual precipitation of
more than 1,800 millimeters. Atmospheric humidity of over
75%. Typical flora formation: great forests, palm trees,
grasses and shrubs in the clearingss (heliophile vegetation)
and trees with epiphytes and lianas. Typlcal area: Amazon
Jungle (Amazonas Federal Territory).

II.- BIO-REGIONS OF SUB-TROPICAL CLINMATE {Inter-tropical of
altitude): »

Average temperature 19° to 22°C. Tropical or equatorial
type of rainfall depending on latitude. Annual precipitation
of 1,000 to 1,500 millimeters and atmospheric humidity above
75%. In the low valleys one finds & transition toward the
summer type forest. In hlgher regions the flora formation
comprlses grasses, shrubs, tree ferns and trees with epiphytes
and lianas. This 1s the thermal level of coffee plantations.
These blo-reglons are found in Venezuela between the altitudes
of 800 and 1,500 meters above sea level. Typical area: Carib-
bean ( State of lMonagas).

III.- BIO-REGIONS OF TEMPERATE CLIMATE (Clouded tropical
forest):

Average tempsrature of 14° to 18° C, with the extremes
of 5° ¢ and 25° C. Varlable rainfall depending on local con-
ditions, decreasing progressively according to altitude.

In the deep valleys located in areas of this c¢limate there is
a great deal of fog; Annual rainfall ranges from 900 to 1,800
millimeters depending on altitude (the greater the altitude
the smaller the precipitation). Very high relative humidity,
over 80%. '

Typlcal flora formation: there are the following vege-
tation levels: a) mosses, lichens, fungi; b) grasses and
ferns; c¢) shrubs and tree ferns; d) trees; e) epiphytes,
orchids and bromeliaceae; f) lianas or vines. These bio-re-
glons in Venezuela are found between 1,500 and 2,000 meters
above sea level. Typical area: Solonla Tovar (Aragua State).

<o)
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IV,- BIO-REGIONS OF COLD CLIMATE

Average temperature of 5° to 10° C, with extremes of

5° to 25°C. Scanty ralnfall; dry climate with atmopheric hu-
midity less than 50%. Typlcal flora formation: brush in the
lower parts (ferns, lyvcopods) while in the high portions the
predominant vegetation is that characteristic of areas above
the timber line, such as alpine mosses, growing in a xerophl-
lous climate of altitude. In Venezuela these blo-reglions are
found at the altitude level between 2,000 and 3.500 meters
above sea level. Typlcal Area: rParamo de Mucuchles (Merida)

Above 3,500 meters one enters the-zone of eternal snows,
whose extent is limited Andean mountain pesks and glaclers,
with extremely scant vegetation reprecented by mosses and li-
chensa,

We have described in general lines the mein features of
the blo-climate of the various altltude levels in Venezuela;
one should note that in a gliven area one can find transition- |
al varlations which give rise to environmental conditions
wilth speclal charactericstlics for certaln reglons.

Venezuela's tropical blo-reglons are perhaps the areas
where the greatest environmental variation is observed. Here
we have xerophllous formations composged of thorny brush and
low decidous forests with terrectrlal bromelia eous hlant
on the floor; halophllous formstions represented by the man-
grove swamps; the great coastal valleys and depressions
covered with macrothermic formations and the herbaceous cover
of the plains where one finds gallery forests with various
types of palm groves and wooded cacls called mata whlch are
like islands of forest vegetation on the flatlands.

The xerophllous regions of Venezuelg occupy & large
portion of the country's territory along the coast and pene-
trating deep inland, from the shoresg of Falcon to the Lara
depression, constituting what Prof. Tamayo calls the Falcon-
Lara xerophytic pocket. Along the coast, these reglons in-
clude the nortnern shoree of the Paria promontory, the coasts
of Araya, Cumana and Barcelona as far as the Unare depression,
the shores of Cabo Blanco in the Federal Dletrict and those
of the State of Falcon and the choreline extending from West -
of the bar of Marcalbo to the peninsula of Goajfira. In these
regions are also included the coasts and lowliénds of Har-
garita Island and the group of small islands of the Caribbean
which are alsgo federal dependencies. Toward the south of the
lars depression there is a flat arid zone which 1s some
places 15 semi-desert and constitutes the large xerophilous
zone of Barguisimeto-Carora. The Tocuyo Valley also has xero=-
philous features although they are not as pronounced as in
the former.
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The soils of these regions are highly calcareous and
have a varlable texture; they are very absorbent, without a
humus cover and range in color from greylsh-white to yellow,

- brown or purple. Rainfall is very scanty, ranging from 350

to 900 millimeters as a yearly averapge and decreasing from
east to west as well as south to north. In the esstern por-
tions the most abundant precipitatlion occurs 1n the months
of June, July and August; towardé the west, meanwhile, the
greatest presipitation occurs in the last three months of
the year. Due to thege conditlons, vegetatlion is sparse,
limited to plants that are highly resistant to drought and
require a minimum of molecture.

The phytogeography and particularly the plant assocla=-
tions of the xerophilous areas of Venezuela are well known
from the works of Pittier and Tamayo. in 1957 Lasser and
Vareschl published an interesting study on the blo-ecology
and climate with respect to the vegetation of the dunes of
Coro, Falcon State, where Llmportant data on the subject can
be found. The endemic fauna, which i1s less well known, was
partlially studied by Marcuzzi and Racenils,

© The most typical plants of the xerophile bio-reglons of
the country include: 1) seaside formations represented by
mangroves (Laguncularia racermosa, Rhizovhora msngle) and the
beach grape (Coccoloba uvifera) and others; 2) thorny forma-
tiong, typlcal of the dry coasts and of the Bargqulsimeto-
Carora depression, where one finds different environments
in various places. One also finds the typical desert envi-
ronment with moving dunes, sands in constant movement and with
no vegetation of 1its own; areas wlth very scanty herbaceous
vegetation and some woody vegetatlion in nelghboring areas,
represented by the Cenchrus echinatus and the creeper Salicor-
nia fructicosa. Intense solar radlation and the absence of
water inhiblts a less hardy vegetation. Typical areas of dunes
are the Istmo de los Medanos in the Praguana Penlnsula and
the shore of Paraguaipoa on the Goajira Peninsula, where wind
action keeps the sands thrown up by the sea in constant move-
ment, preventing the development of plant assoclatlons. In
stony and firmer soils of the coastal reglons, the nelghbo-
ring valleys and the Lara depression one finds another as-
pect: that of the thistle grown areas with ascsoclatlons of
other thorny and woody plants.The specles found here are
mainly the Cactus caesiug, the Cereug and plants of the genus
Opuntia. Over relatively large arcas grows the Alrstolochia
ringens and terrestrial bromeliaceae. One also finds the
Prosopls 4juliflora, the Croton glandulosus, the Cssalpina
coriceria, the Percskla guamacho and the acacla Deloniae
reglia. From this intermediate zone one pasgses into the de-
clduous forest of thorny plants, usually located at a higher
altitude and composed of a larger number of specles, among
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the Bursera simarruba, the Pilocarpus, meny specles of Euphor-
biaceae sguch as the Jatropha curcas and the Plumeria alba are
the most important. In the prolongation of the maritime vald
levs inland, woody vegetation reaches greater development

and great trees become mixed with the brush that constitutes
the so-called xerophilous forest. Awong these trees we have
the Ceiba mentandra, the Hura crepitans, Bulnegia arborea,
Pechira ineiesnis, Tabebrina pentaphvlilia, Didymopenae moroto-
tonis and others. These deciduous forests are founs mainly
in the lara depression, the interior valleys of Aragua State
and in the north of the states of Anzoategul, Sucre and Mo~
nagas.

A brief description of the xerophilous environment as
above leads to the supposition that in such desert, semi-
desert and deciduous forest zones animal 1life mav be practical-
ly impossible. The facts, however, do not bear thls out. Con-
dltioned by light and dryness a sul generis fauna has arieen
here, consisting of species from other blo-reglons but differ-
ing from them as to coloration and physiology. But there also
is a typlcal endemic fauna of xerophilous reglons which must
be studied more carefully in Venezuela. According to Mar-
cuzzl, certain specles of coleopters of the famlly of Tene-
brionidae are typlcal of the xerophllous regions of the coun-
try. Some speclegc acquired habits similar to those of the noce-
tilopete, appearing only after sundown. Many specles of mam-
mals and resptiles, particularly rodents, have a coloration
that mimics the colors of the ground. The great majority of
insects have subterranean hablts and others hide under gtonss,
cavitlies in rocks or holes in trees and have a tendency to
pseudo-albiniem. During the rigorous summers the insects and
some geohelmynths go through a dorment period equivalent to
the hibernation of soms animals of Yemperate zones; but when
the rains come the development of the insects' embryos and
gonotrophic cyclesg is exacerbated. Everything is born, grows
and mates at a vertiginous rate completing v.atal cycles that
are adapted to the brief ralny season. As to the arthropods,
to mention only two genera that are of interest to us: the
Phlebotomus and the Culicinus, they remaln actlve after the
rainy season until the environmental humldity decreases pro-
gressively to the point where they become denydrated; despite.
this fact they survive for some time due to the characteris-
tics of their exoskeleton which givee them a high degree of
drought reslistance. The Anovheles ascuasallis breeds in the
coastal areas and 1ts larval stages have become adapted to
to briny water up to a content of 33 parts per thousand of
sodium chloride. It is found in xerophilous zones and has
been found to be the vector species of malaria in the east-
ern focus (bottom of the gulf of Paria and southern coast
of the peninsula of the same name). The Phlebotomus panamensis
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an important transmitter of leishmaniasie tegumentaria in
areas of luxuriant vegetation, has been found by Anduze and
Ortiz in the Xerophilous zones of the deprecsion of Lake Mara-
calbo where this disease is also endemic. It has not been de-
termined whether microclimates for this specles of Phlebotomus
exlst in xerophilous zones or whether these are incursions
of the lnsect from neighbouring areas with a similar vegeta-
tion and environmental humidity. During the rainy season
varlous specles of Culex, Anovheles, Culicoides and Tabanus
are also abundant. Three vector species of the barber bug
fever have been determined in the xerophilous zones of the
country: Rhodnius prolixus, Triatoms maculata and Panstirone
gylusg geniculatus. The Rhodnius prolixus has a very wide geo=
graphic distribution both in the coastal lowlands and in the
plains and hill country. The Triatoma maculata is frequent

in eastern coastal areas and of Falcon, on the Paraguana Pen-
'~ 1nsula, the island of Margarita and the Lara depression. It
1s found not only in houses but also in chicken and pigeons
coops and under the bark of dead trees. We found them in
cavities In the mud walls of huts in the Barquigimeto-Carora
area under condltlions of complete dryness and easily confused
with the mud that was adhering closely to the exogkeleton.
This 1s a specles that is highly resistant to physical agents
and can wlthstand high temperatures as well as very low hygro-
troplc conditions. Although under natural conditions it is
found infected by the Schizotrvpanum cruzi it is ceonsidered
as a secondary vector of this fever because of its feeding
habits since it prefers fowl, feeding on man when its usual
gource of food fails. A better evaluation of the Triatoma ma-
Sulata is needed from the epidemiologlc point of View witnh
regpect to the barber bug fever in areas where the Rhodnius
prolixus does not exlist. The Pansgtrongvlus geniculetus was
found by us in the caves of xerophilous regions of the Lara
depression, infected under natural conditions by the Schizo-
trypanum cruzi. We have confirmed this same infection in
Dagsypus novencinctus caught in the caves of this same re-
glon. Scorplions, particularly the Rhopalurus laticauda Thorell
1876 are abundant in the western xerophilous zone, in the Pa-
raguana Peninsula and on the lsland of Margarita. According
to Prof. Scorza, who made detalled studies on the scorpions
of Venezuela, this gpecles forms colonies of up to 50 indivi-
duals in subterranean galleries where 1t can be recognized
by 1ts muddy yellow color with the last segment of the tail
being black. It is also found under the fallen trunks of
thistles. According to Prof Scorza this scorplon can be con-
sldered as typical of the xerophilous reglons and it has not
been found at altitudes above 556 meters above sgea level,

In these areas the millipedes of the genus Scolopendra are
algo abundant.
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The Black Widow spider is abundant in the xerophilous
coastal areas. It 1s a little over one centimeter long, it
1s black with a red spot like a sundial on the underside of
the abdomen. This arachnid lives in dark cavities, under
stones or abandoned pieces of wood. Its polson is highly
neurotoxlic and it responsible for the majority of serious
accidents in Amerlca. In Venezuela, the spiders known by this
name belong to the genus Latropdectus and up to know two spe-
cles have been deflned: Latrodectus curasavicus which occurs
in the xerophilous areas of Zulla and Falcon, particularly
on the Paraguana Penindula; and the Latrodectus geometricus
which 1s found in the state of Anzoategul. A specics of ! 'mon-
key spider'' (hairy epider) with a histolitic and necrotlizing
voleon, the Avicularia minatrix has been found in the xero-
philous zone of the State of Lara. 4 kind of skin lesgion, ob-
served by Homez in Maracaibo in hundreds of cases and des-
cribed by him quite precicely as a ''lineal vesiculous derma-
titis'' 18 produced by the contact of the ekin with s small
coleopterus of the family Staphvlinidae: the Pederus colombinue
which 1s very abundant also in other areas of tne country
partlcularly during the summer. Lepidopterian dermatitls pro-
duced in epidemic form by contact of the skin with halrs fron
the butterfly Hylesia urticang which lives in mangrove swamps
was observed in the eastern xerovnhilous zone. "

In tne coastal area of the country including Catia la
Mar and Caraballeda we have xerophilous formations where the
Australorblis glabratus has become well adavied; 1t is the
intermedlate host of the Schistocoma mansonl and is abundant
in the streams and rivers flowing into the Caribbean. On the
rocky coaste and in slow fresh water currents of ihe Lara de-
pression there are moluscs in which develop trematodes of figh
and agquatic birds whose cercariss produce dermatitis in pere
sons who come into contact with these waters. Also abundant
are rattlesnakes (Crotalius terrificus) and polsonous coral
snakes in these xerophliious reglons. The Bothrovna lonsbergil
has been found in the xerophilous areas of the e€ast, in ithe
Larsa devression and the Maracalbo depression.

The pathobiology of the xerophilous regions of Venezuels
1s not as restricted as one might think on the basis of the
envlironmental condltions. There 1s a focus of melaria in +he
xerophlilous areas of the eastern part of the country where
the vector, as we saw, 1s the Anovheles mcuasalis. The bape-
ber bug fever 1s frequent in these areasg in places where there
are houses Infested with Rhodnius prolixus. Cases have also
been confirmed of Lelshmaniasis tegumentaria and visceral
lelshmanlasls or Kala-azar which make it necessary to conduct
research relating to the Phlebotomus in ithese areas. In the
xerophllous parts of the Lara depression, of the southwest
gector of the Yaracuy valley and the depression of lLake Mara-
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caibo cromomicosis 1s frequent. The Barqulsimeto-Carora de-
pression is a focus of coccldioidomicosis, a digease of arid
and dusty places. In these areas another frequent dlsease is
histoplasmosis; the Hlstoplasma capsuletum has been 1eolated
from soll samples taken from a cave in the viclnity of Sarare
(Campins). The large numbers of flies that apprear at the start
of the ralny season i1s an important factor in the nlgh 1lnecl-
dence of intestinal amosblasis, frequently complicated by
very severe hepatlc localizations, particularly in children
(amoebilan hepatic abcess). Intestinal parasitoses are quite
common, particularly ascaridiosis, due to the great resistance
of the eggs of this worm to dessicatlon. The characteristics
of the soll, intense insolation and low humidity are not fa-
vorable to the maintenance of anchilostomiasls with a preva-
lence comparable to that of other bilo-regions of the country
which have a troplcal ecology. The coastal areas of Zulla,
Falcon, Anzoategui and Sucre as well as the Lara depresslon
have the lowest incldence of parasites of this type, with in-
dices of 20 to 25% and only 1% of infections with 100 worms
opr more. It should be noted that despite the low lncldence

of intense infections, one pbserves here plectures of severe
anemia among those suffering from these parasites due to
conditione of nutritional defficlency because of the poor
nutritional resources of these areas bgcause of the xerophl -
lous nature of the environment. Clinical observations show
that viral hepatitis 1s very severe in rural communities of
the xerophilous regions which is frequently complicated by
post-necrotic fibrosis. Important factors which contribute

to the situation are pre-existent conditions of nutritional
defficlencies and possibly an increase in the virulent poten-
t1al of the causal agent in the vector elements, particularly
flies, as & result of the high temperatures, The came nutri-
tional defficiencles explain the freguency of hepatlc esthea-
tosis both in children and adults in these areas, whlch cons-
t1tute the basls for the progressive development of hepatlic
.eirrhoels, :

Below are mentioned some of the communities which are
located in these areas of »erophilous characteristics. The
data on average annual temperature and average annual pre-

- cipitation have been calculated according to the provisional
climatologic Atlas of the Meteorological Service of the Alr
Forces of the Ministry of Defense (1951-1955). Some data
have been taken from Climatologis de Venezuela (The Clima-
tology of Venezuela) by Eplfanlo Gonzalez. Marco Aurelio Vi~
la's Regiones naturales de Venezusla (The Natural Reglons of
Venezuela) wes very useful in dealing with physlographlc as-
pects. S ‘




Very careful research on the pathobiolo i

gy of Venezuela's
xerophilous regilons 1s necessary, particularly with regard to
the existence of microclimates and other environmetal factors

and blo-ecologlc factors conditioning the exlstence
dlseaeses in these areas of the coutp§_ 8 c of various

(1 ) (2) Altura sobre el ( j)hmpoutuu ( Y Precipitacién
Poblacién ~ nivel del mar media snval ) media anval
La Asuncién 10 m, 27 C 700 mm.
_Rio Caribe 3 m. 27° C 800 mm.
" CarUpano 15 m. 26.5° C 800 mm.
Cumané 3 m, .21 ¢ 400 mm.
Pirity ’ 100 m, 27¢ C 500 mm.
~ Barcelons 5 m. 27° C 650 mm,
La Gusira 5 m. 27¢ ¢ 550 mm.
San Juan de los Cayos 5 m. 28° C 700 mm.
Puerto Cumarebo 5 m. 27° C 500 mm.
Le Vela 5 m. 28 C 450 mm,
Coro 15 m, 280 ¢ 450 mm.
_Santa Ana 100 m., 28° C 600 mm,
Pueblo Nuevo 80 m. 280 C 550 mm,
Adicora ‘ 5 m. 28 C 400 mm.
Los Taques 5m 280 C 400 mm.
Punta Cardén 5 m. 28° C 400 mm.
" Capatérida 10 m. 28.5° C 400 mm.
Quisiro 15 m. 28 C° 500 mm.
Maracaibo 6 m. 28.8° C 575 mm,
Barquisimeto 556 m. 25¢ C 500 mm.
Bobare 654 m. 24.25°C 500 mm.:
~ Santa Rosa 500 m. 26.50°C 650 mm.
Siquisique 290 m. 26° C 600 mm,
Carora 425 m. 280 C 600 mm,
Qufbor 450 m, 27 ¢ 500 mm.-

Key: 1) locality 2) Altitude above sea level 3) Average
annual temperature 4) Awerage annual precipitation.
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_ Continuing our study of the country's troplcal region's,

we will now give a detalled descriptlon of the principal
depressions, valleys and extensive flatlands with different
bio-ecologic environmente, which are of interest in an exami-
nation of the prevalence of endemic reglonal diseages in
rural Venezuela.

The depression of lake Maracaibo is perhaps the one with
the blgrest environmental variations: there is a gradual
succession from north to south of xerophilous formations,
gavannas with large areas covered by declduous forest and
dense humid macrotermic jungles (rain forests).

.~ From the point of view of the pollitical dlvision, this
 depression is almost entirely located within the State of
Zulia and 1t is surrounded by the Andean Cordillera and 1its
~dependencies: the Perija and Montes de Oca mountalns to the
west which run into the lowlands at Paraguaipoa; the Jirajara
mountains (also called Siruma and Empalado) to the east on
the border with the States of Lara and Falcon; the Andes
themselves to the south which encloce it like & horseshoe.

In this depression lies Lake Maracaibo with an area of about
14,500 square kilometers and a much larger surrounding terri-
tory lylng between sea level and an altitude level of 500 me-
ters. Despite the lov elevation of this area, local climate
conditions are very varied, ranging from the wind whipped
dunes of Paraguaipoa and the mangrove swamps of Sinamaice %o
the dense rain forests to the south of the lake.

The distance between the lake and the surrounding moun-
“4tains is very variable with he maximum extent being in the
south, where it ranges up to 100 kilometerse,

‘ The numerous rivers having their headwaters In the moun-
tain system surrounding thls area flow down the slopes and
along the flatlands into the lake, which is fed by this rich
fluvial network; the main rivers here are the Motatan, the
Zulia, the Escalante, the Catatumbo and the Limon. To the
north of the lake the coast is characterized by the presence
of mangrove swamps. Here we have the lagoon of Sinamalca,

- fed by the Limon river which comes down the mountalns and
empties in the Bay of Tablazo 'at the entrance of the Bar

of Maracalbo. Farther south the land is higher and drier,
constituting aplain that runs as far as Maracalbo. Following
the leke shore to the mounth of the Palmar River, the land -
scape grows richer in vegetation but the ground remains dry
end with a scanty river network. From the Palmar River to

the river of Santa Ana thers are more rivers and more vege-
tation. To the west and toward the Perlje mountains the ground .
" becomes higher; this area is inhablited by Indlan trilbes of
Caribbean origin, with two main ethnic branches: the Goajira
and the Motilon and there are groups of these Indlans in

the areas of Apon and Aponcito, the Rio Negro river and the
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Tucucos zone asg well as in Agua Blanca and Araguasi. From

the Santa Ana River, which comes down the Mene mountains
wlth the name of lora River, to the Chama River there is a
broad area running from the lake to the foothills which has
numerous rivers, the most important being the Zulila, the
Escalante and the Chama. This i1s a rather flat area, interrupte-
ed by lrregular hille toward the southwest and the last An-
dean foothills as well, This 1s the area of swamps, many of
which are quite large and linked by a dense fluvial network.
There 18 the swamp of Morotuto with an area of about 20 x 30
kilometers, made up of numerous rivers coming down the Andes
of Tachira and Merida and which constitutes the source of the

. Escalante river; the swamp of Onla and Laguneta de Zulia,

covered by Elchornias (water lilies), various reeds and
Cyperaceae, with an area of about 20 x 6 kilometers; the
swamp of Chama, where the river of the same name empties; that
of Aguas Negras, of Juan Manuel, Motllones, Boyera, Valder-
ramasg, Mariana, Lagunlllas, Mene and many others, which are
formed along the rivers and low lying areas. This 1s a lush
reglon where there is a dense trovical forest. From the Chama
River to the mouth of the Motatan on the eastern gshores of
the lake, the area 1s fertlle and wooded and i1s watered by
numerous rivers flowing down the Andes. The greater slope of
the ground here makes it less subject to flooding and there are
few swamps, except in the rainy season. From the Motatan

River to the Oribono Point, which 1s the junction point with
the Carlbbean coast, the lake receives the rivers originating
in the Jirajara mountains; they are less numerous and have
a smaller water volume than those mentioned above. The eastern
flatlands running toward the northern dry areas are called
El Cenizo plalns and belong the the State of Trujillo. Farther
north one begins to note the game transformation observed
on the oprosite Dbank of the channel linking the lake with
the gulf: the ground becomes drier and the vegetatlion de-
creases until one reaches the area of Santa R ta and Alta-
gracla with its dry and hot climate.

To the north of the Limon River is the Goajira with
dunes running parallelto the coast. These are low sand hills
either isolated or grouped into small mountain chains. The
largest dunes area lles between the vicinity of Sinamalca
and Paraguaipoa, gradually phasing out in the direction of
the extremity of Goajlra Peninsula. This area is inhabited
by the Goajira Indlans, nomadic tribes with a tendency to
migrating toward Maracalbo.

The temperature in the depression 1s generally high.
In the northern parts the annual average reaches 28° C in
a belt running from the shores of the lake and the gulf to
abgut 40 kilometers inland. Toward the south, the average
temperature is about 27° C. In the Andean foothills average




temperatures of 26° and 25° C are recorded and on the helghts
of the Perija mountains the temperature goes down to 12° C.
Maximum temperatures have been recorded in the Lagunillas
area (40° €Y%, while the highest minimum temperatures have
been recorded in Maracalbo (20.2° C) because this city is
located far from orographic formatlons and 1s surrounded by
terrain with extremely scarce vegetatlon.

Rainfall in the southern and northern portlons of this
area varies. In the north the rainy season runs from April
to October or November, with precipitations of up to 570 mil-
limeters. In the south and particularly in the region of Cata-
tumbo, there 1s rainfall the year round, with precipitation
of up to 4,500 millimeters. Atmospheric humidity ie relati-
vely low in the northern parts of the depression while it 1s
very high in the south due to high evaporation from the lake
and the numerous swamps, rivers and lush vegetation.

The Lake Maracaibo region is subject to steady - wilnds
from the north and northeast; there are also periodic winds
blowing from the south and southeast from May to November.
There are strong breezes during November and December and winds
of lesser intensity during February and March. The intenslty
of the raine in the south and west of the lake 1s explained
by the fact that the northeastern winds, saturated with mols-
ture, condense in the hills southwest of the lake; while in
the eagtern part the Jirajara mountains prevent the passage
of these winds into the lake basin, which release a large
quantity of moisture during their passage over the lara-Fal-
con formation.

According to the above two types of sub-reglons can
be distinguished in the Lake Maracalbo depression: the dry
one with xerophilous and savanna formations, which are very
not and with average annual precipitation below 750 millime-
ters; and the humid regions with jungle and rain forest for-
mations, which are also hot but have high pluvioslty and
a very high atmospheric humidity.

In the dry sub-reglon we have the following localitles:

Altura sobre ¢l emperaturs recipitacién
Pgllzcibn <2) nivel del mar (32|cd’i’a anval (4 },modip; anual
Maracaibo 6 m. - 28.8°C 573 mm.
Chiquinguiré 65 m. 28° C 700 mm.
Santa Cruz de Mara 5 m. 28° C 750 mm.
Paraguaipos 5m. 28° C 500 mm.
Sinamaica 10 m. 28° C 600 mm. |
Cabimas 5 m, 28° ¢ 750 mm.
Altagracia 5 m. 28° C 500 mm.
Quisiro ' 15 m. 28° C 450 mm.

Key: 1) Locality; 2) Altitude above sea level; 3) Average
annual temperature; 4) Average annual precipltation.
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In the humid sub-region, among others, we have the
following communities:

Altura sobre el Temparatura Precipitacién
P(oL?uién (2) nivel del mar (3> media anual (h) modia anval
Machiques 150 m, 26.8°C 1.600 mm.
Cncontrados 10 m. 27¢ ¢ 2.000 mm.
Bobures 5 m. 279 ¢ - 1.600 mm.
El Vigla 90 m. 27¢ ¢ 2.000 mm.
Sonta Bérbara 10 m. 279 C 1.600 mm,
Casigua 50 m. 27¢ C 2.500 mm.

Keyt 1) Locality; 2) Altitude above sea level; 3) Average
annual temperature; 4) Average annual precipitation.

To the north of the lake Maracalbo depression, endemic
diseases 1lnclude the group which makes up the pathoblology
of xerophilous reglons, while to the south frequent diseases
are lLelshmaniasis tegumentaria americana, barber bug fever,
Trypanosomiasis rangell, amoebiaslg, anchilostomiaslis and
other intestinal parasitoses as well as superflcial, inter-
mediate and systemic mycoses. Visceral Leishmaniacsis (Kalaazar)
has been confirmed in thls reglon. Nutritional defficlencles
in children are prevalent in this region just as in the rest
of the country.

In the Perlja mountainsg carate and lelisghmaniasis tegumen-
tarla amerlcana have an endemic character. To the south of
the lake, In the forest areas with settlements bullt on stilts
in flooded and swampy arceas, there is a focus of malaria
transmitted by the Anonheleg nunez-tovari. The raln forest
to the south of the depression 1g o severe foecus of Lelshma-
nilasle tepumentaria amerlicana and Jjungle yellow fever., In the
forest areas the Bothrops atrox 1s abundant, known by the
name of Guayacan; accldents produced by the bite of thls
fearsome ophidlan arc frequent among the peasants of thie
area. The RBothrons langbersil has been found in Perljs and
here also it 1= suspected that the Bothrons xanthogramna
exlsts; it 1s known in the nelghboring mountalinous areas of
Colombia by the name of boguidorads (golden mouth) because
of the golden yellow color of the supralablal plaques. The
Crotalus terrificug is found in the xerophllous areas of the
depression.

The endemic fauna of the Lake Maracalbo depression,
particularly that which 1s noxlous to man, needs further
study; more research 1s also needed on the pathoblology of
" the various ecologlc niches particularly in the partially
explored big Jjungle areas. '




, Embedded in the foothills of the coastal range 1s the
Yaracuy depression. It is an large repgion bounded on the
north by the Sierra de Aroa and the central portion of the
Cordillera de la Costa range in the south, In the west it

15 linked with the Lara depression and in the east 1its conti-
nuation constitutes the maritime valleys that run from Puerto
Cabello to Tocuyo de la Costa. Its area 1s of about 5,000
square kilometers and comprises a large part of the state of
Yaracuy and small portions of the states of Carabobo, lara
and Falcon. The depression runs from northeast to southwest,
and its topography, which is relatively regular, has a slope
ranging from an altitude of 500 meters in the Yaracuy-Lara
border area down to sea level in the northeast. The character-
istics of this landscape permit considering this depression
as an extensive valley originally covered with dense forests.
Since the time when the indlans populated this area and colon-
ists from Europe came to occupy it, the forests were cut down
and burned slowly, being replaced by areas with a natural
secondary vegetatlion cover, represented by large zones of
herbaceous formations and brushland. This process of slash
and burn has been golng on continually over the years untll
now, for the purpose of establishing small farms and planta-
tions in the areas thus opened, which explalins: why the maln
activity in the Yaracuy valley is farming. Nevertheless, most
of the valley 1s stlll covered with declduous forests, parti-
cularly in the foothills. Toward the north of the Yaracuy Val-
ley, separated by the Aroa Mpountains, there is the Aroa Val-
ley running from east to west and with an area of about 300
square kilometers. The Bobare Mountalns separate it from the
Lara depression. This 1s an alluvial valley with dense rain
forests, which runs into the maritime valleys by Jolning that
of the Yaracuy.

The soils of the valley are very fertile because these
are alluvial deposits very rich in organlc matter. Experts
regard this as one of the best agricultural lands in the
nation. This 18 an essentially agricultural area, where bana-
nas, sugar cane, root crops, corn, carrots, rice, tomatoes,
onions, potatoes, garden vegetables, cltrus, cobton and other
crops are grown. In additlon to populatlion centers there 1s
e very numerous scattered population concentrated in small
groupings at the foot of the hills, depending on the crops
grown. Coffee and cocoa growing, which flourished in the past
have decreased significantly. The agricultural future of the
Yaracuy valley depends on irrigation; without it it will not
be possible to develop all the potential wealth of its solls
and there will be no revival among its rural population.

In some regions there are small savannas with flora form-
ations very simllar to those of the Barinas and Porituguesa
plains which will be described later, There are also areas




of definlte xerophlilous type, wlth thorny vegetatlion and
xerophilous declduous woodlands in the Carlbbean coastal low-
lands and in the southwest of the valley, running toward the
Lara depression. At this level, the valley comes into contact
with the Portuguesa plalns through the Cabudare gorge.

In the basinsg of the Yaracuy and Aroa rivers there are
different specles of palm trees represented by the Roystonea
venezuelans, the Attalea sp. or water palm and the round palm
or Sabal mauritiaeformis. Scattered over the valley there
are small lakes covered with tiny aquatic plants and floating
plants (lemnaceac) while in some places water lilies (Eich -
hornia crassipes) and reeds (Gyperus articulatus) also grow..

In the basin of the Aroa River there 1s an extenslve rain
forest with a great variety of usable hardwoods, only a few
of which, namely the caoba and cedar have been exploited.

The richness of the soll in humus, the topography of the ter-
rain and abundant annual precipitation have created in the
Aroa valley speclally favorable conditions for the formation
of a rain forest very rich in palm specles. The trees attain
glgantlic proportions, many of them belng over 30 meters in
helght, covered with Bromellaceae and epyphitic orchids. The
extensive tree tops and thelr height stop sunlight from
reaching the forest floor so that the vegetation develops

- vertically, there belng numerous climbing vines and llannas

that climb up the trunks and spread over the tree tovs thus
contributing even more to the darkness below. The climatologic
conditions of the forecst reglons, which are uniform almost
throughout the entire year are favoravle to the development

of a very varied entomo-fauna of great medicsl importance.

The abundance of stagnant waters and of epiphytes with big
axillary spaces in thelr leaveg where water gets collected

and the numerous micro-squariums formed by the inflorescences
of the Hellconla favor the growth of ciliated protozoa, fla-
gellates and micro-crustaceans which serve as food for the
larvae of the mosquitoes which transmit leishmaniasis (Phle-~’
botomue) and jungle yellow fever (forest Hemagopus and Aedinos).
Similarly the waterfalls of permanent Tlow and in the marshy
areas harbor an abundance of Simulids and Culicolds whose role
in the transmiscion of Oncocercosis, Mansonella Ozzardi, Dipe-
talonema perstans and the fllaria of monkeys in this reglon
has not been sgtudied. Thils jungle area is very rich in birds
and mzmmals, particularly various specles of monkeys which
migt be studled in connection with encephalitls and yellow
fever. There 1s a great abundance of Megalomorphous splders
of the genera 'Ischnothele, Thalérothelé, Metriopelma and .
Avicularia; scorpions of the menera Chactasg, Centrurnides,
Tityus and Rhopslurusg; polsonous ophldians such as the Bothrops
atrox, the Mlerurus lemnliscatus, the Mlcrorus mipartitus and
the Micrurusg coralinug riisel. The Crotalus terrificus is
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found in savannas with stony areas in the vicinity of the
foothills of the Aroa Mountains in the central portlon of the
valley (Sabana de Cascavel /Rattlesnake Savanna/ to the north
of the town of San Felips) and in the west of the depression
(the Yaritagua xerophilous zone).

The whole Yaracuy depression i1s sublect to the effect
of the northeast trades; the molsture they carry 1s condensed
over the mountains which surround it in the north and south,
glving rise to troplcal cloudy forests above the 1,000 meters
mark above gea level in the Aroa and the Santa Maria mountains.
These winds travel over the entire extent of the valley belng
warmed up and lose , their molsture as they travel without
obstacles toward the Lara depression. They usually blow in
the afternoon, being more intense from November to February.
~ These phenomena determine some environmental features 1in va-
rious parts of the valley, particularly those relating to
temperature and rainfall. Temperature ls uniformly high over
the whole valley, with variations depending on latitude and
also altitude. In Yumare, in the eastern part of the devpres-
gion, with an altitude of 60 meters above sea level, the
average annual temperature 1s of 28° ¢ while in San Fellpe,
in the central part of the valley and with an altitude of 225
meters, the average annual temperature 1s 26.5° C. In Yaritagua
in the west of the depression and with an altltude of 390
meters the average annual temperature is 25.6° C.
: The rainy seasons runs from April to October, sometimes
running into November. In December and January drizzle is
observed in the direction of the Aroa valley. The months of
February and March are dry. Average annual precipitation
varies in different parts of the valley, decreasing from
cast to west. In-the troplcal forest of Yumare to the north-
east, the maximum rainfall is 1,600 millimeters a year, while
in the xerophlilous area of Yaritagua in the west the precipi-
tation is 850 millimeters. Between these extremes we have
the Marin reglon in the central sector of the depression,
with 1,500 millimeters; in Chlvacoa in the west the precipl-
tation is of 1,300 millimeters. The former tends toward the
pluvial regime of the rain forest while the latter has a regime
corresponding to that of xerophllous areas. Atmospheric
humidity in the depression ranges from 70% to 100%, also
decreasing from west to east. The mountalns llmiting the val-
ley have altltudes reaching 1,600 meters above sea level,
there being a succession of climatic levels represented by
subtropical and temperate climate zones (tropical cloudy
forest? with the characteristic flora formations of these
bio-reglions. . o :

Among the population centers of the Yaracuy depression
with a tropical climate we have the following: '




(1 ) (2) Altura sobre el (B)Tomporatura (L’o)."ncipltadén

Poblacién nivel del mar media anual media anval
San Felipe 225 m, 26.5°C 1.400 mm.
Cocorote - 400 m, 24.6°C 1.300 mm.
Guama 420 m. 25.8°C 1.200 mm.
Boraure 190 m. 26.5°C 1.200 mm.
San Pablo 340 m. 25.8°C 1.200 mm.
Chivacoa 300 m, 2609 ¢ 1130 mm.
Campo Elfas 500 m. 249 ¢ 1.250 mm.
v : " Urachiche 381 m. 259 ¢ 1.000 mm.
Yaitagua 390 m. 24.6°C 850 mm.
Los Rastrojos 450 m. 25.8°C 900 mm.
Sarare 320 m. 26° C 900 mm.
. Cabudare 440 m. 25.8°C 900 mm.
Aroa 250 m. 25.64°C 1.300 mm.
Yumare 60 m, 27° ¢ 1.600 mm.
Marin 112 m. 26,49 C 1.500 mm.
Farriar 50 m. 27°¢ ¢ 1.450 mm.
Urama 55 m. 26.5°C 1.300 mm.
Morén 20 m. 27° ¢ v 1.300 mm,

In the maritime valleys which prolonz the depresslion
gastward and in the vicinity of the forested areas of San
Esteban there 1s the town of Puerto Cabello, at an altltude
of 5 meters above sea level and an average annugl tempegature
of 26.7° C. This is an important port and in thlse area heie
are mangrove swamps to the east and semi-xerophilous terrain
*0 tgg ¥§§t;outh of the Yaracuy depression and in the cengral
portion of the Cordillera de la Costa there are smalllv%% 6ys
nestling among the hills with the followlng maln population

centers, which also have a tropical climate:

( ‘; ) (2) Altura sobre el ( 3 )Tomporatura (n'.(, ) Pmci.pilacién
Poblacién nivel del mar media anval media anual
] ' Nirgua 798 m. 22.59 7 1,200 mm.
Salom 768 m. 22.6°C 1.200 mm.
Temerls 750 m. 23.4°C 1.000 mm.
Miranda 625 m. - 23.4°C 1.000 mm.
Montalbén 675 m. 23° C 1.200 mm.

1) locality; 2) Altitude above sea level; 3) Average

Keys annual temperature; U4) Average annual precipitation.




To the west of the Yaracuy deprescion and separated from
1t by small hills which run from the Aroa Mountains in a north-
south direction toward the central portion of the Cordillersa
de la Costa, there is the Lara depression which compriges most
of the State of the same name and the southern part of the
State of Falcon. Its limits are the San Luls Mountains in the
north , the Portuguesa and Barbacoa mountains in the south,
and the Sirume and Emplado mountains in the west. The gorges
of Santa Rosa and Cabudare in the northeast connect this
depression with that of Yaracuy and with the Portuguesa plains
respectively. In the lara depression there is the Barquigimeto-
Carora xerophlilous zone which has already been described. There
also are extensive areas of irregular topography with valleys
at variable altitudes, covered with herbaceous Tformations
simllar to those of the Portuguesa plaing, intermixed with
xerophilous vegetation,brushland and woodlands that follow
the course of the rivers and foothills of the mountains slopes.
In this region the temperature ig high but more moist than
in the xerophlilous region, for here, precipitation exceeds
750 millimeters as an annual average due to the condensation

-of the trade winds on the nelghbouring mountains. Among the
communlties in this portion of the Lara depression we have
the following: ‘

(1 ) <2) Altura sobre el (3) Temperatura (h’) Procipitacién
Poblacién nivel del mar media anval media anual
Duaca : 1275 m. 2459 C 800 mm.
El Tocuyo 620 m. 24° ¢ 900 mm.
Curarigua 600 m. 24° ¢ 800 mm.
San Francisco o 600 m. 24% ¢ 800 mm. .

Key: 1) Locality; 2) Altitude above sea level; 3) Average
annual temperature; &) Average annual precipitation.

To the west of the Lara depression are the Portuguesa
and Barbacoas Mountains, which run into the Andes. These
mountains which are geologically regarded as belongling to
the same formatlon harbor depressions and extensive valleys
at varying altitudes where there are numerous population
centers. We shall mention here only those which are comprised
in altitude levels with the blo-climatlc characteristics of
the troplcal environment.

" The following are the principal communities located

in tuis area:




(1 ) (2) Altura sobre el (B)Tomparﬂun (4) Precipitacién

Poblacién nivel del mar media anval media anual
Biscucuy 600 m. - 235°¢C 1.000 mm.
Trujillo 790 m. 23.59 ¢ 950 mm.
Valers 550 m. 25.5°C $0C mm.
Pampén 500 m. 25.5°C | 1.400 mm.
Pampanito 380 m. 25.7°C 1.400 mm,
Betijoque 560 m. 24.5° C 1,006 mm.
Isnoty 725 m. 23° ¢ 1.200 mm.
Motatén 350 m, 25.5° C 950 mm.
Santa Cruz de Mors 622 m. 23.5°C 1.000 mm,

Significant because of its extent and the relationships
1t sets up with neighbouring areas 1s the Tachira depression,
which lies between the eastern part of the Andes Cordillera
(beginning of the Perija Mpuntains) to the west and the Merida
Mountains in the east. In the north 1t extends toward the
southwestern part of the Maracalbo depression and in the south
i1t 1s linked to the Barinas plainsg. The following localities
with a tropical climate are found in this devrecssion:

(1) (2) Altura sobre el (Byomporatun (L{,) Procipitacién
Poblacién nivel del mar media anval medis anual
San Cristébal 820 m, 2259 C 1.400 mm,
San Antonio del Tachira 438 m. 26° C 800 mm.
Ureda 300 m. 26° C 1.000 mm.

Between the coastal chain and the interior cordillera
of the Costa mountain system are the valleys of the central-
coastal part of the country, represented principally by the
big valleys of the Carabobo and Aragua; farther to the east
. are the valleys of Caracacs and of Tuy and Barlovento.

The valley of Carabobo runs from the Trincheras gorge
in the west to the lake of Valencia where 1t continues along
the valley of the Aragua. The Puerto Cabello slopes limit it
in the north and the Aguacate and Telpa mountains in the
south. This valley continues in the southwest into the plalns
of Tinaco, which 18 the northern entrance to the central
plains. The following are the main locallties of the Carabobo

valleyf

(1 ) (2)Alturl sobre el (B)l'ompontuu (L}«)Proclpitacibn

. Poblacién nivel del mar medis anual media anual
Valencia 480 m. 24.6° C 1.200 mm.
Los Guayos 441 m. 25° C 1.200 mm,
Naguanagua 490 m, 24.5°C 1.200 mm.
Tocuyito 450 m. 25¢ C 1,200 mm.
Guacara 438 m. 25¢ C 1.200 mm.
San Joaquin 435 m. 248°C 1.200 mm.
Giigle 453 m. 24° C 1.000 mm.

Key: 1) Locéiiﬁ&;‘ 2) Atitude above sea level; 3) Average
annual temperature; &) Average annual precipitation.




The Aragua Valley also lies between the coastal and in-
land portion of the Cordillera de la Costa mountain gyetem
and runs from the lake of Valencia to Guayas in the foothills
separating it from the Tuy valley.The following are the main -
localities in this valley:

ﬂ-l ? ‘ (2) Aitura sobre o! (3) Tempeoratura (Lpfrocipiliclén
Poblacién nivel del mar media anval media anval
Maracay 445 m, ' 26° C 900 mm.
Turmero 490 . 25.5°C 1.000 mm.
La Victoria 550 m. 25¢ C 1.200 mm.
San Mateo . 480 m, 25.59C 1,000 mm.
El Consejo ) 500 m. 24° ¢ 1.000 mm.
Tejerias - 550 m. 24° C ©1.200 mm,
Cagus ' 460 m. 25.50C 1.000 mm.

Vills de Cura . 556 m. 25¢ C 1.100 mm.

The interior range of the Cordillera de la Costa moun-
tain -system to the south of the Aragua valley presents a de-
presslon which establishes direct access to the plains. Here
leg the locality of Villa de Gura on the banks of the Tucutu-
nemo river, Just at the spot where the river changes direc-
tion abruptly leaving the valley and running into the plain.
Here begins the plain extending south from the locality and
becoming gradually narrower toward Bocachica, spreading out
agaln in the Puerta region. Here is a narrow gorge running
through -the San Jose chain establishing a link between this
region and the valley of San Juan de losg Morros. All this
area (the valleys of Villa de Cura, Bocachlica, la Puerta and
San Juan) constitute part of the extensive basin of the
Guarico River, which has its upper course in the Belen region
wegt of Villa de Cura, soon entering the plains. In small
valleys lying in the mountains of the interior in this system
of the coastal area with the valley of Aragua constituting
the limits in the south, we have, among others, the following
localities: ' _

(1 ) (2) Altura sobre el (3) Yemporatura (Q)Pudpihcién
Poblacién nivel def mar media anual media anval
Belén 700 m. 23° C 1.500 mm.
San Sebastidn ' 350 m. 259 ¢ 1.000 mm.
San Casimiro 480 m. 24.5°C 1.100 mm.
Valle Morin 600 m, 23.59C 1.100 mm.
Camatagua 250 m. 25.5°C 1.750 mm,

by ity; (2) Altitude above sea level;
Key: %3 kggggéeyanné temperature; 4) Average anmual

precipitation.
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In the mountaing enclosgsing the valley to the north,
there are gorges glving access to the humld and forested coast-
al valleys where we have the localitles of Ocumare de la Costa
at an altitude of 10 meters above sea level, average annual
temperature of 27° C and annual precipitation of 1,000 milli-
meters; and Choroni, at 50 meters of altitude , average annual
temnerature of 27° C and annual precipitation of 1,200 milli-
meters.,

The climate of the Carabobo and Aragua valleys i1s hot,
with the humidity conditioned by the rainy season This is
due to the fact that the trade winds blowing in from the sea
and bearing moisture encounter a mountainous barrler of more
than 1,000 meters of altitude, which prevent thelr access
to thnese valleys. This 1ls partly compensated for by the evapo-
ration of the waters of lake Valencia and the moist winds
blowing from the east whilch penetrate by the gorge where the
river Tuy flows and which links the valley of the same name
with that of the Aragua. The Carabobo valley, particularly
in the southern section is very similar to the Cojedes plain.
There are larce herbaceous formations and brushland, with some
areas of xerophilous vegetatlon, deciduous foresgts, flat farm-
land and pastures.

The Caracas valley is a depression in the Costa mountain
gystem. It is the bottom of an anclent lgke, lying between
the coastal range of this system and the Maestra mountains
which runs north from the Cadena del Interior separating
the Aragua valley from thet of Tuy. This is an alluvial val-
ley, with an altlitude ranging from 900 to 1,000 meters above
sea level, surrounded by mountains, wilth ovening toward the
east in the direction of the Tuy valley and in the west (the
gorge of Tacagua) opening toward the coastal areas of the Car-
ibbean. In this valley we have the city of Caracas, capital
of the Revublic. The average temperature is 22°°C9 with ex=
treme maximum of 33%° G and extreme minimum of 8 C. The ave-
rage annual rainfall is of ' 805 millimeters, wlth a maximum
of 1,250 millimeters and a minimum of 500 millimeters. The
prevaliline windes are from the southeast.

Between the mountains of Codera cape on the north and
the interior chain of the Cordillera de la Costa system on
the south, before opening on the Unare devression, we have
the broad valley of the Tuy, which runs eastward into the
humld region of Barlovento, which i1s regarded asg an anclent
gulf filled In with alluvial deposits. This 18 a depression
in the shape of a funnel with the opening toward the mariitlme
valleys (Boca de Uchire) and which runs far inland into the
foothlille of the surrounding mountains.

The altitude of this valley does not surpass 200 meters.
It 1s a humld and fertile region due to the numerous rivers
flowing here and the lush vegetation which covers it, consist-




ing of an 1ntermixturé of herbaceous formations with raln-

forests. :
In the Tuy valley the following are the main localitles:

Altitude ‘above Average Annual

Locality sea level Temperature Precipitation
Santa Terasa 150 ‘m. 27° C 1.500 mm.
‘Santa Lucia 170 m. 26.59C 1.200 mm.
Ocumare del Tuy 200 m. 26.5°C 1.500 mm.
San Francisco de Yare 160 m. 26.5°C 1.200 mm,
Cua : 250 m. 26° C 1.006 mm.

| In the Barlovénto[region we have the following population
centers: ' : _

locality - Altitude Average Annual, )
- - ' abgggeiea Temnp. Precipitation

Caucagua . .60 m, 279 C 1.500 mm.
Panaquire 25 m. 27¢ C 3.000 mm.
Capaya 60 m. 26.5°C . 2.400 mm.
Tapipa 30 m. 26.8°9C 2.500 mm,
" Aragiiita 75 m. 26.8°C

El Clavo 30 m. 26.8°C 3.000 mm.
Higuerote , 5 m. 27¢ ¢ 2.500 mm.
Tacarigua ’ 20 m. 27° C 3.000 mm.
Curiepe ' 10 m. 27¢ C 2.500 mm.
Rio Chico 5 m. 27° C 1.300 mm,

El Guapo 50 m. 26.8°C 2.700 mm.
Cupirs ' 10 m. 27° C 2.500 mm.
San José de Rio Chico 10 m. 27° C 2.500 mm.
Boca de Uchire . 5 m. 27° ¢ 750 mm.

The climate of these areas i1s hot and humid. The trade
winds blow from the sea and are charged with moisture and they
encounter no obstacles in penetrating the maritime valleys
of Barlovento, following the funnel to the end of the Tuy val-
ley. These winds condense on the mountains surrounding the
devrecsion and are responsible for a high pluviosity with
areaec subject to flooding and swamplands covered wlth extensive
woodlands and humid macrotermic forests. In the coastal area,
in the regions of Tacafigua, Boca de Uchlre and Unare, various
pivers flow into the sea (the Tuy, Guapo, Uchire, Unars) form-
ing lagoons separated from the sea by mangrove swampsthat
constitute islands of vegetatlon in a contlinuous line parallel




to the coast which serve to fix the alluvial materials brought
by the rivers from the mainland.

" To the east of the Barlovento reglon and following the
Caribbean coastal zone the Cordillera de la Costa mountain
system gradually disappears glving way to a broad depresslon
extending from Boca de Uchire to Puerto La Cruz, penetrating
deep into the lMesas reglon of the eastern plains. This 1s
the Unare depression, through which flows the river of the
same nameé which starts at the foot of the Mesa de Guanipa,
near Pariaguan and which flows 1nto the sea after a course
of about 150 kilometers, forming the Unare lagoon. In the
east 1t 1s limited by the first foothills of the eastern
section of the Cordillera de la Costa, which emerges behind
the depression constituting the mountalnous shield of the
peninsulas of Araya and Paria and the mountain which run to
the north of the Stateg of Anzoatepul, Sucre and Monagas,
and 1s a counterpart to the interior chaln of the same system.
From the point of view of political boundaries, the Unare
depregsion includes the northern portions of the States of
Anzoategul and Guarlco. The relief of the depression presents
the features of & plain with shallow valleys of varlable
width that follow the courses of rlvers. In the northern
parts nsar the coast the vegetation is xerophilous but as
one goes southward the savannas and brushland appear wilth
isolated woodland formations in the vicinity of rivers and
lakes.

The following locallitlieg are in thies depression:

ALTituce fnave

: Average Annual
Locality .sea level Temp. Precinitation
El Hatilo . 5m. 27° ¢ 570 mm.
Puerto Piritu 5 m, 27° ¢ 570 mm.
Piritu ’ 100 m. 26.8°C 560 mm.
 Barcelona 5 m. 27°. ¢ 650 mm.
Puerto La Cruz 10 m. 27° C 900 mm.
Guanape 150 m. 26.5°C 800 mm.,
Clarines 25 m, 26.8°C 600 me
Guaribe . 70 m. 26.5°C 600 mm.
Caigus . 20 m. 27° C 550 mm.
El Pilar ' 150 m. 26.5°C 700 mm,
Guaratapiche 30 m. 27° ¢ 1.000 mm.
San Mateo 100 m. 26.5‘?(5 750 mm.
Quiamare 30 m. 27° ¢ 900 mm.
La Margarita 50 m. 27° ¢ 600 mm,
El Socorro 150 m. 27° C 1.000 mm,
Tucupido 130 m. 28° C 1.200 mm.
San José de Unare 50 m. 26.8°C 1,000 mm.
Zaraza 60 m, 280 C 1.150 mm.
Aragus de Barcelona 100 m. 26.5°C 1.000 mm.
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" The climate of the depression is hot and dry. The trade
winds find no barrier and blow freely determining a pluvial
regime of increasing rainfall in the north-to-south dlrec-
tion, with xerophilous type rainfall in the north and tropical
rains in tne south, with a very pronounced dry season and low
environmental humidity in the first three monthe of the year,
there existing areas where not a single drop of rain falls
during the summer months. '

In the eastern part of the Cordillera de la Costd system,
there are numerous depressions with valleys of varylng extent
and altitude, some of which follow the course of lmportant
rivers such as the Neveril, the Manzanares, the Grande, the
Caripe and Guarapiche. The last foothills in the dlrection
of the coast are continued by low hills and coastal lowlands
which become broader at the head of the gulf of Paria where
there are maritime valleys that are continued by the Monagas
plains. Toward the north the Cordillera 1ls prolongued by the
Paria formation and when 1t blends into the lowlands, 1t 1s
followed by extensive coastal flats bordering all thlis forma-
tion from the gulf of Gariaco to the Gulf of Parla.

The following localities are in the coastal zone, the
‘valleys and depressions of the eastern Cordillera of the

coastal mountain system:

(1 ) v (2) Altura sobre of (B)Tcmpora!uu (4) Precipitacion
l 'Poblagién : nivel del mar media anval media anval
Cumané 10 m. 27¢ ¢ 500 mm.
Mariguitar 5 m, 27° C 500 mm.
Cariaco 5m. 27° C 1.000 mm.
Cartpano . ' 10 m, 27° ¢ 900 mm.
Rio Caribe 5 m, 27° ¢ 850 mm.
Giiria i . 10 m. 27° C 1.500 mm.
Irapa 5 m. 279 ¢ 1.500 mm.
Yaguaraparo 25 m. 27° ¢ 1.500 mm.
Casanai : 5m. 27° ¢ 1.200 mm.
Guarshunos ' 80. m. 27° ¢ 1.800 mm,
Las Vegas ' 50 m. 27° ¢ 750 mm.
Naricual 100 m. 26.59C 750 mm.
Tunapui 200 ‘m, 269 ¢ 1.200 mm.
Guanaguana - 700 m. 23° C 1.200 mm.
Cumanacoa 250 m. 25°¢ C " 1.500 mm.
Aricagua 320 m, 25.5°¢Cc - 1.300 mm.
San Antonio 600 m, 240 ¢ 1.400 mm,
San Francisco 500 m. 24.5° C 1.400 mm.
Aragua de Maturin 250 m, 26° C 1.200 mm.
Santa Cruz : 455 m, 25 ¢ 1.300 mm.
Santa Maria 500 m. 24.5° C 1.200 mm.
Bergantin = | - 300 m.

25.50¢C - 1.000 mm.

Xey: 1) Locality; 2) Altitudevabove'saa 1eve1; 3) Average
- annual temperature; U4) Average annual precipitation.
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The prevalling winds in thie reglon are the northwest
trades which, upon penetrating the gulf of Paria, condense
on the nearby mountainsg causing high pluviosity, with exten-
sive Jjungles which extend as far as the southeast of the State
of Monagas. The northern coastal areas are arid because there
are no mountaln barriers to condense the molsture out of the
trade winds, so that rainfall is scanty, not going above
500 millimeters of average annual precipitation. This explains
the difference in the two environments as to vegetation,
which 1s typlecally xerophilous along the coast of the Araya
and Paria peninsulas while there are hebaceous,woodland and
great macrotermic jungle formations both in the low mountain
valleys as well as in the immediate vieinity of the mountain
systems. '

In the depressions and valleys of the mouhtain systems
of the Andes and of the Cordillera de la Cocta, which lie at
the level of troplcal climate, the following dilseases are
endemic: barber bug fever, Tripanosomiasis rangeli, Leishma-
nlaslis tegumentaria americana, amoebiasis, anchilostomiasis
and other intestinal parasitoses as well as superficial, ins
termediate and systematlic mycoses. There 1s an abundant fauna
which 1s harmful to man in these reglons, represented by poi-
gonoug ophldians, scorplons and arachnids. Cases of visceral
Leighmaniasls (Kala-azar) have been confirmed in the lLara
depresslion, the Yaracuy depression, the valleys of Carabobo
and Arazua as well as those of Tuy, Cumanacoa and in the east
of the country.

In some Andean regions the recurring spyrochetlic fever
1s endemic which 1s transmitted by Ornithodorus venezuelensis.
Oncocercoslis occurs frequently at the foot of the mountains
and in flatlands with herbaceous formatlons and coppices in
the valleys in the central and eastern parts of the country.
In the Puerto Cabello reglon in the maritime valleys which
prolongue the Yaracuy depression toward the northeast, there
ie an important focus of Bancroft's Filariasis. In some regilons
of the Carabobo valley and that of Aragua as well as in the
valleys of Caracas and Tuy the Schistosomliasis mansoni is en-
demlic and its occurrence extends southward up to Villa de Cura,
San Juan de los Mprros and San Casimiro. In some areas of the
Lara depression (Sarare), in the border area Yaracuy-lLara-
-Cojedes and the Aragua valley (El Consejo) there are foci
of Carate. In the Yaracuy depression, the Carabobo and Tuy
valleys and in some Andean regions cases of bubonic plague
are found. In the central coastal area of the country there
exlsts the only known focus of the plague so far identified
in Venezuela, which comprises the area of Tejerias and de-
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pressions and small valleys in the mountains of the interior
chain of the Cordillera de la Costa system in the sector
corresponding to the Maestra range, between the altltudes of
400 and 1,600 meters above ses level, separating the valleys
of the Aragua from that of the Tuy. In these interior moun-
tains, in the immediate vieclnity of the localities of San Cagi-
miro and San Sebastlan as well as in the Jungle regions of
the states of Anzoategul, Sucre and Monagas there are foci
of yellow fever. Conditions due to nutritional defficiencies,
particularly the multi-defficiency syndrome in children are
very common among the rural population of these areas.

The most important halophilous region of Venezuela is
located In the eastern part of the country and comprises the
portion of the Staté of Sucre bordering on the Triste gulf
and practically the entire zone of the Orinoco Delta. This
1s a vast territory cut by a network of channels by which the
Orinoco Rlver flows into the Atlantic. Its entire area ig
included in the Delta Amacuro Federal Territory. The Eastern
limit of the Delta is the ocean, constlituting a coastline of
300 kilometers, running from the south of the Gulf of Paria
to the border between Venezuela and British Guayana. Inland,
the reglon extend over 150 kilometers, extending in the south
as fer as the Imataca jungles and in the west as far as the
Monagas plains into which it gradually runs. The Orinoco Delta
1s actually a enormous swamp made of an intricate network of
navigable canals which border on numerous valleys and islands,
where the Guarahunos Indians, descendants of Caribbean tribves
live in a eavage state inhablting huts on stilts. In this al-
most Impenetrable swamp there 1s a dence Jungle subject to
flooding where alluvigl deposits brought by the river become
flxed. The houses of the Indians living in this region are
always standing separately from those of thelr nelghbours,
sometimes belng at great distances from one another. The
streets of the settlements are the canals of the area and
dugout eanoes are the sole transportation; paddles as well as
poles are used in propelling them. They live almoet exclusi-
vely from fishing, although they also use the frults and
other products of the surrounding vegetation and cultivate
small flelds of root crops and grow bananas. Despite their
restricted dlet and the multitude of incects which attack
them, the inhabitants of this region have a strong constitu-
tion; they areof almost completely pure Indian blood. They
come to clvilized settlement only to sell the products of
thelr activities (dugouts,‘fishing nets, pets they have tamed)
- and to buy products indispensable to them such as salt, tobac-
. ¢o, fabrics, fish-hooks and some tools.

!




Temperatures over the entire Delta reglon reach quite
nigh readings, averaging 28° C. Maximum temperatures go up
to 37° C and at night there is a considerable drop, which .
can read as low as 20°C. (megathermic type amplitudes), so that
the Indlans keep fires going in their homes on stilts so as
to keep warm. The drop in the nighttime temverature is due
to the high atmospheric humidity of more than 80%. The rainy
season beglns In May and runs without interruptions to October.
From November to January there are the '‘northerlies'' which
can reach great intensities. During the dry seagon there are
regular violent cloudbursts, so that the rainy season is
actually defined by the greater abundance and frequency of
rainfall, with averages of 2,000 millimeters or more a year.,
The cause of the high level of precivitation in this zone
of the delta 1s the intense evaporation and the moist winds
blowing from the sea (trades) from the northeast and the east.
The reglon 1s also subject to westerly winds coming from the
plains which blow along the Orinoco valley. These are dry and
hot winds as compared with those from the sea.

Amongz the localitles in the Orinoco Delta zone there are
the following: Tucupita, capital of the Delta Macuro Federal
Territory on the banks of the Manamo channel, at an altitude
of 15 meters above sea level, average annual temperature of
27.8° C and average annual preciplitation of about 2,000 milli-
meters. Curlapo, far to the east, lpcated in front of Boca
Grande channel, 1s a2 small river and coastal shipping port,
with the housing bullt mostly on stilts. It 1s situated at
sea level, with an averaze annual temperature of 27.5° ¢ and
average annual vmrecilvitation of 2,000 millimeters. In the
northeastern part of the Delta there is the settlement of
Pedernales, a port located in front of the Cotorra island
at sea level, with average annual temperature of 27.6° C and
approximate average annual precipitation of 2,000 millimeters.
Other communitliee are the ports of Coporito on the Mariamo
channel; and la Horqueta at the jJunction of the Capure and
Coculma channels. ,

The vegetation of the region is variable. There are large
areas covered wilth monosvecific trees with the so-called white
mangrove belng predominant while in other places the red man-
grove predominates; the latter is explolited for its bark which
1e used In tanning while the branches are used in housing cons-
truction. Between the zones of actual mangroves there are
large areas covered with palm trees, particularly the svecies
Yenlcaria saccifera, the fronds of which are used by the In-
dlans as well as the more ecivilized inhabitants in the cons-
truction of thelr housing. In association with this one,one
finds the specles of blg palm trees called Roystonea regia
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which 1s soon replaced by Maurita setigera, the tree of life,
a valm which provides the Guarao indians with food, wine,
shelter and clothing. In these vast palm groves, where the
roots of the trees becomes fixed in the delta alluvium, there
extensive flatlands of moving terrain and others with firmenr
ground are covered with grass. More 1o the west the ground
riges gently and 1is covered wlth very dense forests of impres-
sive helght with apamate trees and carapo trees from the fruit
of which the Indians extract a bitter tasting oil, &lmost
imperceptibly one passes from the halophilous zone to the tro-
pleal Jjungle with i1ts macrotermic elimate.
' The area of the Orinoco Delta is one of the large regions
of the country which 1s of great interest because of its flora
and fauna. Its high humidity lends i1tself to the almost unin-
- terrupted malntenance of biotic cycles. The entomofauna is
extraordinarily rich ard very important from the polnt of view
of troplcal mediclne.Arong the elements of greatest interest
from this point of view we have the Phlebotomus, transmitters
of Lelshmaniasis tegumentaria and also Kala-azar; the Simulids
which transmit Oncocercosis; the Culicoids which transmii the
filarias Mansonella 0zzardi and Divetalonemsa verctans which
are endemic among the Indlans of this region and also veotors
of monkeys' filarias; and the Anopheles mosquitoes, particu-
larly Anopheles acuasnlis which is very abundant and transmits
mglarla in the eastern part of the country. Many of the reglon's
insects and vertebrates exhibit varying degrees of melanism,
whlch are reflectlons of the environmental ecologlic niches;
thelr colors are mostly balck, sepila and dark green. Even the
waters are dark and the sky is almost always covered with dark
clouds due to the intenss evaporation. In these regions and
- as far as the banks of the channels, one finds large bands
- fo two types of Cebusmonkeys. In the north one finde the dark-
er Cebus nlarivitatus is the predominant type, while in the
south the predominant breed are the Cebus avella. These mon-
keys are always migrating within their common habitat and
~they also lnvade the zone of great forests where the Alouata
seniculusg is abundant. Thege monkeys are the hosts and vrinci-
pal vlictims of yellow fever which is endemic in the reglon and
this 1ls part of the eastern focus of this disease.

The culicoid population of Hoemagogus and Aedes of the
sub-genera Howardina, Soperia and Finlava, which are the spe-
cles incriminated as being the vecltors of the yellow fever
virus breed in holesin the trees in these tangled junglesand
In the Bromellaceae which are the parasiteg of these trees,.
Very rare 1s the tree growing in the vielnlty of the great
mangrove swamps whlch is not covered with these plants, par-
tlcularly the big Erythrina. -




Within the mountainous arc made up by the system of the
Andes and that of the Cordillere de la Costa in the north and
going down toward the banks of the Orinoco in the south there
1s a vast territorial expanse of some 300,000 square kilometers
constituting the LLanos plains, so-called because of the absence
of mountains and apparent horizontality of the terrain. Toward
the east theese areag are continued by the Orinoco Deltag while
in the west they run into the Llanos of Colombia, which cons-
titude a musgh larger territory. The Llanos of Venezuela cons-
titute the most uniform physiographlc feature of the country.
This enormous plain, regarded by geologlsts ag the bed of an
anclent sea has eglight undulations over 1ts extent and is
cut by numerous rivers flowing into the Orinoco or its tribu-
tarlies. The majority of these rivers run low during the local
summer, while during the raliny season large areas of the plains
are flooded.

The malin plant formations In the varled topography of
the Llanos are the savannas, the gallery forests, moriche palm
groves, the forests and the mesas plateau formations.

The savannas are flat formatlons with very young golils
which are only 20 centimeters deep. The coarse grained nature
of the soil and high concentratidn of hematite and bauxite
which glve it a reddish-yellow color only permits the develop-
ment of a herbaceous vegetatlon dominated by gramineous spe-
cles, constltuting a2 prairlie with scattered leguminous shrubs
(Cagsia occidentallis), compositae with small leaves and yellow
flowers (Zupatorium sp.)and various genera of Cvoeraceae which
become confused wilth the gramlneae because of thelr appearance.
Every once in while one findgs Hvpntls suaveolens, as well as
other Labiatae and Malvaceae (Sida rhombifoli, Hibiscus sul-
furens). The flatneces of the prairic 1s broken up by clumps
of thistleg and scrub oak growing around the sombrero palm
(Copernitia tectorum). The gallery forests are arcas of jungle
vegetatlion followling the course of the rivers or taking advan-
tage of the elevation of the freatic level. Very characteris-
tic trees constitute this formation: Mimosa ecabrera, Jursasirum
chrietil, Lvcania pvrifolia, Caesalpinia coriaria; less abun-
dant and lecg developed arec the Rowdichia virgiloldes and the
Callisndre affinic as well as other gpecles.

The paelm groves of the plaing are an indication of the
presence of springs; the prevalent species 1s the Mauritls
winor, which starts a population at the source of the streanm
and follows 1ts course, constituting extensive colonles which,
in conjunction with other specles make up dense bush, often
impenetrable due to the presence of Bactrls gp., & kind of
velm with very sharp slender thorns. Among the specles growing
on the moist sande of the palm groves there are grasces such
as Axonopus anceng, the Panlicum stenolideg, Cyperus haspans
and Scleria hirtella, as well as various shrubs (Platylepis
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brasiliensis and Jussieau repens).

" The coppiceg are well-defined woodlands composed of tall
trees usually producing hardwoods or wild frults which are
edible: the locust tree (Hvmenaes courbaril), the guasimo
(Guazuma ulmifolia) the pavaya (Mellcocca bijura) and the
paraparo (Sapindus saponaria3 while human influence 1sg res-
vonsible for the presence of mangoes, guavas and even oranges.
The presence of this shade-gilving vegetatlon alwaye consti-
tuteg the starting point for a ranch or hamlet, and even towns.
.Many are the plains communities which at first were only cop-
pices with indigenous or saints' names.

Despite the physiographic unity of the plains, the dif-
ferences in environmental features permit dividing them into
three sub-reglons: the eastern Llanos, the western Llanos
anc the central Llanoe. '

The EZastern Llanos

The eastern plains also known ac lonagas plains comprise
level land to the southeast of the Mesas and the eastern
Cordillera of the Costa mountain system., The Orinoco rilver
constitutes the southern limit and in the east the plains
extend to the shores of the gulf of Paria and the Orinoco
Delta zone. The area of the eastern plains is of about 20,000
square kilometers, lying meinly in the state of Monagas, the
south of the State of Sucre and the southwest of the State
of Anzoatepul. The terrain is level with practically no eleva-
tions except in the state of Sucre and in some parts of An-
zoatepul and Monagas. Among the main rivers of the reglon
are the following: the San Juan whose source 1s in the east-
ern cordillera and which lows into the gulf of Paria; the
Guarapiche, which also starts in the eastern mountains, passes
¥aturin and flows into the San Juan; the Guanipa with 1lts
source in the Mesa of the same name and flows into the .sea
near the island of Cotorra which is of alluvial formation.

At the foot of the Mesas starts also the Morichal Largp, which
1s a tributary of the Tigre; as well as the Uracoa, which
flows into the Cano Manamo after running through extensive
swamplands. In the vicinity of the mouths of these rivers
there are numerous lakes and swamps. The sea coast of the
eastern plains includes the gulf of Paria from the Boca de
Ajles to Barra de Maturin. These are level coastg, cut by ne-
merous river arms which meke the terrain wet and swampy, which
has already been described as a halophllous zone.The northeast-
ern section of the eastern plains is covered with a blg raln
forest, which is a continuation of that of the Orinoco Delta
area. The rest of this zone is covered with grasslands and

38




brush, with tropophlle forests around rivers and lakes, Small
areas of xerophllous vegetation exist in some places near the
coast. '

To the northwest of the eastern vlains there is a reglon
equally large conelsting of a series of plateaux at altitudes
between 200 and 500 meters above csea level called Mesas; these
go down in eteps in a southeasterly direéction until they become
connected with the plaines. Westward they are continued by
the central plains and the Unare depresslon; 1in the north
they end in the ¢liffs bordering on the eastern Cordlllera.

A large number of rivers have thelr source at the foot of

the meegag and they flow into the Carlbbean through the Unare
depression. Others flow into the Atlantic eithcr directly

or by way of the Orinoco. The region of the Mesgos occuvles
part of the states of Guarlco, anoategui and Monagas. The

mo et important of the Mesas 1s that of Guanlpa with the locali-
ties of Pariaguan, at 240 meters above gea level, averape
annual temperature of 27° C and average annual precipltation
of approximately 1,50C millimeters; and El Tigre, at 225 me~
ters above sea level, average tempsrature of 26.7° C and ave=-
rage annual pfccipitation of 1,20C millimeters.

The temperature of the Nonag&s plains varies fron north
to esouth. In the areas near the mountalins the average tempe-
rature is 25° C and goes up to 28° C as one goes southward.
The rainy season runs from May to October, with maximum pre-
cipitation in July. The remaining monthe of the year are dry,
though there can be some irregular rainfall., When the rainy
season begins the temperature dropes, wlth nminimum average
temepratures being repletered in the months of December and
January due to the effect of the trade winds from the north-
east. From these months onward the heat grows more intense

reaching a maximum of 36° C due to the high number of
hours of insolation. Precipltation fGaChGS the level of 2,000
millimeters a jeu;. Relative atmospherlic udeiuV 1e high,
ranging from 30 to 90%. The prevuilinr winde throughout the
vear are the tradesg blowing from the northeast which penetrate
by way of the gulf of Paria and the Orinoco Delta.

Among the localitles of the CaSqun Llanos, we may men-
tion Iauurin, capital of the State of Monagas, located in
the north of this region, at an altitude of 75 meters above
gsea level, with an werage annual temperature of 26.5° C and
averare annual precipita tion of 1,250 millimeters; Barrancas,
in the vicinity of the Orlinoco Delta, at an altitude of 7
meters above sea level, average annual temeprature of 27.78 C

and average annual precipitauion of approximately 1,200 milli-
meters; Uracoa, near the river of the same name, at an alti-
tude of 10 meters, average temperature of 27° C and average
annual precipitation of approximately 1,200 millimeters; Ca-
ripito, important petroleum center, at an altitude of 50 m




average temperature of 26.5° C and average annual preclpita-
tion of 1,750 millimeters; Quiricuire, also an oll center,

at an altitudsz of 90 meters, average temperasture of 27° C

and average annual precipitation of 1,200 millimeters.

In the Mesas reglon the averape temperature 1s 26° C.

In the hottest monthe of the dry season maximum temperatures
of 35° C are recorded, with minimum of 24° ¢, In the rainy
season and in the months of December and January the tempera-
ture goes down to 25 ° C. The rainy season runs from May to
October, with average precipltation ranging from 1,000 milli-
meters to 1,500 millimeters. Atmospheric humidlity is not very
high, because the winds of the reglon are contlnuous and

also because of the high permeabllity of the soll of the me-
sas, The prevalling winds are the northeast trades. When these
winds penetrate the vnlains region they are fairly cool becau-
g6 they are loaded with moisture from the ocean. The lMonagas
and dnzoategul Mesas border partly on the Unare depresslon and
in the west there is another smeller mesa known as the Sierra
Andaluz. Among the localities in this Mesa and nearby areas
we have Santa Maria de Ipire at 220 meters of altitude, ave-
rage temperature of 26° C and average annual precipitation
~of 1,000 millimeters. The southern edge of the mesa bvorders
on the plains that extend to the Orinoco; the maln communities
here are San Diego de Cabrutica, at 165 meters of altlitude,
average temperature of 26.5° C and average annual preclipita-
tion of 1,600 millimeters; Santa Clara, at 160 meters of al-
titude, averagme temperature of 26.6° C and average annual
precipitation of 1,400 millimeters; Pariaguen, on the lesa

de Cuanipa at 240 meters of altitude, average temperature-

of 26.3° C and average annual precipitation of 1,429 milli-
meters; E1 Pao, at 180 meters, average temperature of 27° C
and average annual precipitation of 1,400 millimeters; Cachlpo,
a petroleum center, at 220 meters above sea level, average
temperature of 26.5° C and average annual precipitation of
1,200 millimeters. Urica, at 250 meters, average tempcrature
of 25.5° C and average annual precipitation of 1,100 milll-
meters and Cantaura, on the Mondoaga Mesa, at 220 meters,
average temperature of 26.5° C and average annual precipita-
tion of 1,895 millimeters.

The Central LlLanos Plains

The central plains are limited on the north by the in-
terior chain of the Cordillera de la Costa; on the west by
the San Carlos River whilch separates its from the western
plains; on the east by the Unare depression and the lesas
region and on the south by the Orinoco and 1lts tributary the
¥eta, separating thle zone with that of Guayana and the Co-
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lombian plaine, resgpectively.

The central plains have about 180,000 square kilometers
and comprise parts of the states of Anzoategul, Guarico,
CojJedes, Barlnas, Portuguesa and Apure, In the northern part,
up to an imaginary line running through the community of Or-
tiz, the terrain is rolling and ilrregular, with elevations
runnlng parallel to the Cordillera de la Costa and which go
down from north to south. These orographic formations are
called Galeras or Pretiles, the most important being the Ga-
leras de El Pao, in the north of the State of Cojedes; and
the Galeras de Orilz and those of Parapara in the state of
Guarico. The southern sector is almost entirecly level and
constitutes the plains properly speakinz, with abundant
gracsland and archipelaroes of woodland called lata.

The 100 meters altitude curve running north of Achaguas,
San Fernando de Apure, Camaguan, Cazorla and Soledad divides
the central plains into two great sectors: the higher Alto
1llano and the lower Bajo llano. ‘

In the Alto llano the slope of the terrain in the north
to south directlon is falrly pronounced and there is little
flooding during the 'rainy scason by the rivers flowing here.
Among these rivers are the CGuarico with 1ts numerous tribue
tarieg, flowing throuch the entire extent of the plains from
San Juan de loe Morros to the point where 1t Joins the Avure;
the 8an Carlos, with its tributary, the Tinaco; and the Santo
Domingo, the Pao and the Chirgua,which are tributaries of
the Portuguesa.

The Bajo llano or LlLanos de Apure is quite level there
being no irregularities in the terrain and for thls reason
1t becomes flooded in the ralny season with the formation
of blg lakes and sgwaumplands which Persist during the dry season
con stituting the so-called ''esteros''. To the north of
Cabruta there are large ponds in the rainy season. The Apure,
Apurito, Portuguesa, Guarico, Caprscol riverg and the Falcon
canal constitute a huge winter lake called Estero de Camaguan
with a conglderable area, which decreases, without drying
out completely during the summer. Among the many riversg of
the lower plain we can mention the Apure and its maln tribu-
tary, the Portuguesa; the Guarico, the Meta, the Capanaparo
and the Arauca which are tributaries of the Orinoco; the Mana-
pire, which has its source in the Cordillera del Interior
and flows through the Tamanaco forest; and the Suate which
comes down Trom the area of the Mesga Andaluz.

The flota formations of the central plaine consist of
great savannas of natural pastureland, composed mainly of
the genera Dlectomys, Eragrostis, Pagpalum, Porophvllum and
rounded forest formatlions standing lsolated, sometimes with
a spring in the midst of it as well as gallery forests of
declduous trees: Guazuma, Hymenaea, Centrolobium, Tecoma,




Andira, and others as well as morich  palm groves along the
rivers and canals. The Acrocomia scherocarpa, brush of Byreo-
nima and groves of woriche palm (Mauritla flexuosa) consti~
tute a very characteristic vegetation of these plaine. In
the summer all thie herbaceous vegetation disappears due
to fires in the savannas which destroy large areas of pasture-
land and woodland.

The average temperature of the central plalns ranges
Trom 26° to 28° C. The minimum teperatureg occur in December,
January and February, dropping down to 18° C in San Fernando
de Apure. The maximum temperatures are registered 1in March
and April, rising to 38° C in the same town. The coming of
the raing cools things off and at night the temperature falls,
difference of up to 8° C with respect to average daytime tem-
peratures being reglstered. The seasons arce well defined:
the rainy season runs from May to October, the remaining
months being of complete drought. frecipltation attalns an
average of 1,200 to 1,800 mlillimeters, with average atmoepher-
ic¢ humldity of 75% or more; The prevalling winds in this re-
gion and the trades blowing from the eaet, which penetrate
up the Orinoco Delta, and the northeast trades, coming by
way of the Unare depression; there are also cool winde blow-
ing down the Cordillera de la Costa. In the Bajo llano there
are vesterly winde during the rainy season called ''Barines'’
which we will discuss later in connection with the western
plalns. ‘ :
Among the main population centers of the central plains
we can mention the followling: '

In the Alto llano: San Carlos, caplital of the State of
Co jedes, at 150 meters above sea level, average temperature
6.f 27° ¢ and average annual precipitation of 1,600 millimeters;
Tinaco, at 143 meters above sea level, average temperature
of 27° C and average approximete annual precipitation of
1,500 millimeters; el Pao, at 130 meters of altitude, average
temperature of 27.3° C and approximete average annual precl-
pitation of 1,200 millimeters; Ortiz, at 168 meters, average
temperature of 27.5 ° C and approximate annual preclpitation
of 1,200 millimeters; El Sombrero at 160 meters, average
temperature of 27° C and approximate average annual precipi-
tation of 1,200 millimeters; Calabozo, at 160 meters above
sea level, averase temperature of 28° C and average annual
precipitation of 1,250 millimeters; Caguarhamas at 170 meters
average temperature of 28° ¢ and average annual precipitation
of 1,260 millimeters; Valle de la Pascua, at 195 meters of
altitude, average temperature of 27° C and average annual
precipitation of 1,200 millimeters. In the Alto llano are
also included the livalities of the Distrito Zaraza and of
the Distrito Monagas of the State of Guarico.

v




In the Bajo llano we have: San Fernando de Apure, capl-
tal of the Btate of Apure, at 70 meters above sea level,
average temperature of 28° C and average annual precipitation
of 1,400 millimeters; Bruzual, at 90 meters of altitude, ave-
rage temperature of 28° C and average annual precipitation
of 1,700 millimeters; Puerto Nutrias, on the bank of the
Apure river, at 80 meters above pea level, average tempera-
ture of 28° ¢ and average ann:ial precivpitation of 1,600 milli-
meters; Achaguas, at 60 meters above sea level, average tem-
perature of 27° C and average annual precipitation of 1,800
millimeters; Guanarito, at 90 meters of altitude, averapge

. temperature of 28° ¢ and average annuael precipitation of 1,400 -
millimeters; EL Baul at 102 metsrsof altlitude, average tem-
perature of 28° C and average annual precipitation of 1,800

. millimeters; Ariesmendi at 85 meters, average temperature
of 28° ¢ and average annual precipitation of 1,800 millimeters;
Guayabal at 50 meters of altitude, average temperature of 27°C
and average anual precipitation of 1,400 millimeters; and
Casorla at 50 meters above gea level, average temperature of
27° C and average annual precipltation of 1,350 millimeters.

The Western Plalns

The western plains are limited on the north by the in-
terior chain of the Cordillera de la Costa mountalin system,
and by the San Carlos River which separates 1t from the Alto
llano reglon; om the south, by the Meta River separating
thenn from the Colombian plains and on the west by the Andes.
In the Andean foothllls are the blg Ticoporo forests to the
northeast and of San Camllo to the southwest which 1s limited
by the Caura river on the south. In an eastward direction
these weastern plains gradually run into the Bajo llano of
the central plains. *hey have an approximate area of 100,000
square kilometers, and comprise the States of Cojedes, Por-
tuguesa, Barinas and Apure.

: The western plains begin in the foothills of the Andes

. and the Cordillera de la Costa, with a slight declivity to-
ward the Apure and the Orinoco. Numerous rivers flowing down
the mountains cut the regilon: the San Carlos, the Cojedes,
the Cano Turen, the Portuzuesa and 1its tributarles, the
Vasparrito, the Paguey, the Canagua, the Urlbante and the
Sarare. In the rainy ceason these rivers overflow their banksg,
flooding huges areas particularly in the south, where they
give rise to lakes amd swamps, many of whlch retaln water
during the dry season.

As to plant formation, there are great savannas with

grasslands of the same gramineous specles already mentioned,
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with brushland, palm groves, bush areas and gallery forests
in the viclinity of rivers and streams. In the foothills of
the above-mentioned mountain systems there are plg forest
formations with the same common plains flora but interspersed
with such specles as the cedar, the caobo, and others, of

the transitlion zons.

The average temperature of the western plaing ranges
from 26° to 27° C, due to the absence of high vegetation and
the length of insolation time. On the other hand, the trade
winds penetrating by way of the Orinoco Delta and the Unare
depregslion and the broad eastern and central plains of Vene-
zuels, have already lost thelr coolness by the time they
reach the western plains, which they had gathered in the
Atlantic and Caribbean. The rainy season beglns in May and
endg in October, with average annual precipitation of 1,200
to 1,600 millimeters, being greater in the west and northwest
of the region than in the center. Besides the east and north-
east trades, there are northwest winds that blow over the
Yaracuy depression and penetrate by way of the Cabudare gorge
which links the Yaracuy depression with the western plains.
The se moisture-bearing winde condense on the Sierrs Portuguesa
range, whlch 1s the last chain of mountain of the Andean sys-
tem in the dlrection of the plains; here are extensive forests
which are sources of :luable hardwoods. Here we also have
the wind called ''Barines'' formed when masses of hot aip
of the LIanos Bajos rise while cool winds from the nearby
mountalnd tend to go down occupying the space vacated by the
warm current in their rlse. Thus there is another type of
wind which blows over the rest of the plains from west to
east reaching Ciudad Bollvar, where it blows malnly during
the rainy season.

Among the localitles in the western plains we have:
Acarigua, at 190 meters of altitude, average teuperature of
27° C and average annual precipltation of 1,500 millimeters;
Cuanare, capltal of Portuguesa State, at 180 meters, average
temperature 27° ¢ and average amual precipitation 1,700
millimeters; Barinas, caplital of Barinas State, at 215 meters,
average temperature 27° C and average annual precipitation
1,80C millimeters; FPiritu, at 160 meters. average temperature
26° C and average annual precipitation of approximately 1,300
milllmeters; Villa Bruzual, at 140 meters, average tempera-
ture 27° C and average annual precipitation 1,500 millimeters;
Guasdallto, at 142 meters, average temperature 26.5° ¢ and
average annual precipitation 1,500 millinmeters.

The great troplecal endemic diseases of the plains and
areas vwith similar vegetation are represented mainly by the
barber bug fever, anchllostomiasis and other intestinal
parasltoses, amoeblasis and nutritioral defficiencies, par-
ticularly the multi-defficiency syndrome.




The barber bug fever 1s Intimately connected with the
ranch, of which there are a great many in the reglon. Among
the elemente of epidemicologlic importance in the prevalence
of ranches infected by the Rhodnlus prolixug one should men-
tion the interestinc discovery made by the Divieion of Rural
Endemic Dlseaces of the Department of Malaris Studies of the
Yinlstry of Health and Social Welfare, in confirming the
pregence of this triatomide in various specles of palms,
with no connection to humen habltation and also in the nests

of varlous kinds of blrds as well as of migratory birds
such as the Mycteria americana , which can carry these in-
sects from one place to another. .

In the forested areas of the plains (gallery forests)
leisghmaniasls tepgumentaria americana ls frequent; in some
towne and villages of the central plains, particularly in
the Stategof Guarico and Portupuesa caces of Kala-azar have
been confirmed as well as the occurrence of dogs naturally
infected wlth leishmanla donovani. "+ The area of San Juan
de log Morros and the basin of the river of the same nane
in the northern part of the central plains i1s a focus of an
endemic character of Schlistosomlasis mansoni. In the foothllls
of the Cordlillera de la Costa there are focl of Oncocercosis.
Amoeblaslis 1g both very frequent and wvery serlous; one finds
not only the dysentenric forms but also visceral localiza-
tions, partlicularly the hepatic abcess. The superflicial my- .
cogses, partlcularly Pytiriasls are freguent; sporadically
one can alsp observe Cromomyeosils, Paracoccidliomycosies and
related diseases. The Crotalus terrificus is freguent in
the savannasg, particularly in dry and stony ground. In the
forests and the bush the Bothrons atrox 1ls prevalent.

The plains of Monagas and of the Orinoco Delta are con-
tinued southward by the valleys of the lower Orinoco and the
Venezuelan Guayana region. Thig huge area extends to the Pa-
racalma mountains on the border with Brazil, The bhasln of
the Caronl in the west separates it from the Amnazon region.
To the northeast and along the right bank of the Orinoco is
the Imataca range with a structure of iron-bearing gquartzites
and thesge are the most inmportant iron ore deposits of the
country. The right bank of the lower Orinocco is covered by
a denge Jungle with a high level of humldity rendering the
area practically uninhabitable; there only are some small
isolated savannas where gsugar cane and melze are grown. The
average temperature 1s 28° ¢ with a minimum of 21° C. At
sbout 100 killometers from the river the forest disappears,
glving way to the typical savannas of Guayana which grsatly
resemble the plains by their vegetation and general aspect,
differing because of the present of low rolling hills. The




landscaps seems deserted and arid with a short and coarse
herbaceous vegetation agsoclated to palm grovesg in the viei-

nity of streams.

The fluvial valleys of the lower Orinoco begin in the
delta area and extend westward as far as the rapids of Atures,
in the Federal Territory of Amazonas. Here are numerous loca-
lities using the river as the principal means of cowmunica-

tion. (1 ) (2) Altura sobre ol (B)Temperatura (L})Precipihcién

Poblacién nivel dol_ mar media anval media anual
Ciudad Bolfvar 30 m. 27.5°C 1.200 mm.
Paruey i 50 m. 26.89C 1.600 mm.
Caicara de Orinoco 60 m., 26.6° C 1.400 mm.
- lLas Bonitas 60 m, , 279 ¢ 1.500 mm.
Soledad 50 m 27° ¢ 1.200 mm

Key: 1) Locality; 2) Altitude above sea level; 3) Average
annual temperature; &) Average annual precipitation.

To the eagt of the Guayana reglon is the broad valley
of the Yuruari, limited on the west by the Caroni River
and the Imaraca mountalns in the northeast. This is a mining,
crop and livestock growlng area, with plains formatlions and
great jungle areas, with the following communities:

(1 ) (2) Altura sobre el (B)Tomporaturu (l{-) Precipitacién
Poblacién nivel de! mar media anual media anual
El Callao 80 m. 26.5°C 1.400 mm.
San Félix 20 m. 27° C 1.000 mm.
Guasipati 350 m. 25 ¢ 1.500 mm.
Tumeremo. 180 m. 25.9C 1.400 mm.
El Dorado . 40 m. 2689 C 2.500 mm.
Upata 340 m, 25.5°9¢C 1.000 mm.
El Manteco 110 m. 26.5°C 1.200 mm.

This region Is continued southward by extensive humld
tropical forests along the basins of the big rivers, from
the Caura to the Cuyunl and from the Crinoco river valleys
to the Amazon foregt in the south, ending in the eccarpments
of the Lema mountaine. These escarpments mark the beglnning
of the Gran Sabana savanna, a plateau of about 35,000 sguare
kXilometers, limited by escarpments of high mesas, dotted dy
numerous hills and with level areas of gentle declivity
covered with herbacepus formations with palm groves, very
gimilar to those of the bilg plains, but without the brushland
and at elevatlons ranging from 900 to 1,400 meters above sea
level. The natural boundaries of the Gran Sabana are as fol-
lows: 1in the north the Lema mountains and the valley of the
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Carraos Rlver up to the point where it flows into the Csroni;
in the south, the Paracaima mountains, which constitute the
border between Brazll and Venezuela and the Caroni River;

in the east with the Roraima Irutepul syetem up to the source
of the Venamo River following the border with Britlsh CGuayana;
and in the west, by the Caroni River where it turns northward,
betweecn the mouths of the Uriman and the Carrao. The Kamarata
plateau 1s part of this physiographic region; 1ts dimenslons
are about 100 kilometers from east to west Dy about 160

from north to south. In the Gran Sabana stand the blg massifs
which, because of thelr geologlc formation are almost all
truncated, forming isolated mesas, covered with some small
slzed vegetation and others which are completely bare at the
top. In the savannas one often finds blg lakes of crystalline
waters.

The flrst indigenous lnhabltants of the Gron Sabana are
believed to have belonged to the Guaharibos tribes, who were
conguered beforethe perlod of colonlzatlion by the Arekuna
Indlans of the blg Caribbean tribe. At present there are leo-
lated groups of descendants of the original Guaharibos, repre-
gsented by the Taurepanes and the Kamarakotos, belonging to
the Arekuna tribe.

The Gran Sabana has a mpderate troplcal climate which
varies from reglion to region depending on altitude and topo-
graphy. It 1s subject to the action of the molsture-bearing
northeagt trades. The climate is cool in the northern parts
in the wvicinlty of the ILuepa mountains at an altitude of
1,30 meters, with an average annual temperature of 21.8° C.
More to the south the plateau clearly slopes down, so that
the altitude decreases and there are climatologic changes
with sub-troplcal and tropical characteristics.

In the Gran Sabana plateau we have the following loca-
lities:

-~ g D)

(1 ) (4) Aliura sobre el (Bhampera:ura (L':’/Prscipi&acién
Poblacién , nivel de! mar media anual media anual
Luepa 1,296 m, 21.8°C 2.000 mm.
Santa Etlena 907 m. 24° ¢ 2.000 mm.
Uon-ken 850 m. 24.5°C 1.800 mm.

Uruyen (Kamarata) 450 m. 24.8°C " 1.500 mm.

Key: 1) Locality; 2) Altitude above sea level; 3) Averaze
annual temperature; &) Average annual prec1p1tat10n.

Lo the south of the Cran Sabana there are great rain
forests covering the depressions and slopes of the Paracaima
meguntaing with altitudes of more thah 1,000 metef above
gea level.




Mach remaing to be dlscovered about the troplcal patho-
biology of the Venezuelan Guayana. Although there are works
on the physiography, climatology and the composition of the
flora and fauna of some parts of this imense arca, a better
definition of the ecologlic niches in relatlion to the blotopes
determining the existence of endemic diseages 1n thelr natur-
al necte. In reglons covercd with forests Lelshmaniasle te-
sumentaria americana is endemic and the fact that one acqulres
the disease upon penstrating these areas indlcates the pre-
gense of natural nests of this protozoosls which must be
investigated. The magnificent work done in 1941 by Anduze
shows the importance of the Guayanan entomofauna and the ne-
cessity of continuing work in this fleld. South of the Orinoco
the Phlebotomus anduzeil is abundant and this speclies 1s sus-
pected of being the vector of the disease in the endemic
areas. Kala-azar certalnly exlists in the reglon in view of
the components of panoramic epldemiology here. The first
focus of yellow fever known in Venezuela was found in Cuayana
with rural repercussions of the disease in some conmmunities
of the Yuruari valley. Today we know that thls focus includes
the forest regions south of the lower Orinoco, extending to
the Gran Sabana and the Oaracaima mountains. Exantematic ti-
phus 1s endemic among the population of the Yuruarl valley
(prolongues Tevers of the Yuruari) and for a long time 1%
was confused with pyrexias of different etliology. The problem
of amoeblasis is important, both because of the greater in-
cidence and severity of the dysenteric forms as well as the
frequency and severity of hepatic localizations (amoeblan
hepatic abeess). Anchilostomiasis and other intestinal para-
sitoses have a broad distribution, associated with nutrition-
al defficlency conditions, particularly among children. The
bacterial dysenteric syndrome among adulte and enterocollitls
and gastroenteritis among children have the same incldence
and gravity as elsewhere in the country. Systemic mycoses,
particularly Hlstoplasmosle and its ecologic niches must
be investigated. Studies are nesded on the epidemlologlc
aspects of Mansonella ozzardl and Dipetalonema perstans
in the populations of the lower Orinoco baslin, particularly
in the Delta, where a significant percentage of the indlge-~
noug population of the area are parasited by these " Tilaria,
Oncocercosies also must be investipgated, chosging population
centers in the vieinity of water falls and rivers of fast
current, which are. so abundant in the reglon and where cer-
tainly Simulids must be abundant., Cases of ophidle poisoning
-auged by the Bothrops atrox and the Crotalus terrificus
are common. But we don't know what other species of polsonous
cnakes exist in the reglon and there also are scorplons,
spiders and centipedes which remain to be classifled.

A species of poisonous snake new to sclence, the Bothrops
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lichenosa, was described by Dr. J.A. Rose in 1958 on the
baele of a gpecimen captured by ESteyermark and Wurdick of
the Botanical Expedition of the Museum of Natural History

of Chicago in Chimanta-~Tepul In the west of the Gran Sabana,
along the Tirica river on the summnlt of the central part of
e rocky savanna. No systematic studles have been conducted
on the barber bug fever and trypanosomiasies rangeli. The
Rhednive prolixusg has had lts presence confirmed in some
population centers located along both banks of the lower Ori-
noco, particularly in the municipakities Ciudad Bolivar (lo-
calities of Buenos Alres, Calzada Paez, Canagua, Haclenda
Ila Auxilliadora,0jo de Agua and San Antonio), Ascencilon Farre-
rag, Calcara, ELl Palmar, lLa Urbana and Mpitaco. The Trlatoma
maculata has been found in Cludad Bolivar, Upata and come
of the other population centers mentioned above. It 1s in
these localities that 1t i1s nececsary to conduct detailed
research on the trypanosomlases of man by a study of the try-
panosomiatic formula of the vector and an examination of
representative samples of the population, with clinical and
glectrocardliographic exploration, complemented by the xenodlag-
nosls and the fixatlon reaction of the complement. Of great
importance 1s the Investlgation In this reglon of the extra-
domiclaliery eplidemlologlic chain of the barber bug fever,
by searching out the Rhodniug prolixus and other trliatomldes
in palm trees, the nests of birds and the lairs of animals
in both rural and forest areas, as well as the existence of
extra~-human reservoirs of a vertebrate nature (domestic, peri-
domestic and wild) of the Schizotrypanum cruzi in nature.
Potentially barber bug fever can exist in various animals
assoclated wilth human hablitatlon and may become adapted to
man with the introductlion and projection of the vector in
human habitatlion. One should not wait for the arrival of the
human material in the hnospital in order to make an evaluation
of this digease 1In the areas where the presence of the vector
has been confirmed. It 1s nscessary to bring research equlp-
ment to the rural areas, with well planned work programs.

It would be advisable to make a thorough investipation of
the transmitters of the disease in the whole CGuayana zone,
with a study of the posgssible factors that might interfere
'ith 1te endemlsm 1n the localities where its exirsrtence has
not been demonsirated. The Chalr of Troplcal Kediclne of the
School of Medicine of the University of Orlente in Ciudad
Dalivar should undertske extensive research programs connect-
ed with this area.

To the south of Puerto Ayacucho i1s the huge jungle re-
glon of the Amazon, between the Orinoco, the Atabapo, the
Guainla and the Negro Rlivers which 1limlt 1t to the west;

he mountaln ranges of Unturan, Parima and Maipgualida in the
gouth and east. This area is cut by the most abundant river




network in the country. From the point of view of political
division, this area belongs to the Federal. Territory of Ama-
zonas and 1t has been the object of numerous scientific
expeditions conducted by European,s Americansg and Venezue lans
so that there is partial Lnowledge of ite physiography, cli-
mate, geology, hydrology, botany, zoolopy and endewlology.

Tn its course from the Parima mountains where 11 has
its headwaters, to the rapide of Atures and Maipures near
Puerto Ayacucho, the Orinoco River recelves many tributaries
coming from the plalns and the Guayana shield. Important ba.-
sins are those of the Vichada, Mataveni, Guaviare and Atabapo
on the left bank; the Sipapo, Ventuari, Cunucunuma, Matacuni
and Ocamo on the right bank. To the west of Esmeralda 1s
the Casiquiare with 1ts tributaries: Curamuni, Slapa and Pacl-
moni, linked to the Orinoco by the Negro river, vhich, after
receiving the Guainla runsg southward and then flows into the
Amazon.

From the rapids of Atures and Maipures, where the Vene-
zue lan Amazon reglon beging, there are extensive gallery
forests with clearings covered with gramineous plants running
along the banks of tne Orinoco and its tributaries, where
alluvial material carried by floodwaters 1s deposlted. In
some places, such as Esmeralda, to the south of Dulda at an
altitude of 2,475 meters above sea level, there are extensive
savannas. The gallery forests gradually become larger be com-
ing the meacrotermic rainforest of the upper Orinoco. The floor
of these forests, in additlon to the humue which covers ground
that is very rich in guartees, has living layers of superfi-
cial roots of palms and ferns, abundant piperaceous plants
and other flora. The trees are glgantlc, attaining helghts
of up to 50 meters, with large quantities of bromeliaceae,
epiphytes and orchids. The tangled vegetatlon where the sun
hardly penetrates, the ground always molst with pools of
water and streams and the exlstence of micro-aguariums in
cavitlies in the trees and bromellaceas and the axllae of
leaves where ciliated protozoa, flagellates and mlicrocrusta-
ceans breed serving as food to the larval stages of mosqul-
toes, constitute the most varied ecologlc niches for the
breeding and survival of an 1mportant entomofauna from the
medical point of view. Breeding places for Haemagogus, which
are vectors of yellow fever; of simulids and culicolds, whr'ch
tranenit filariasls to man and monkeys; and the phlebotomus
that are vectors of visceral and tegumentary Ileishmaniaslis,
sre extrenely abundant in these dense foreets. From the family
of Triatomidae the only ones found were the Rhodnus bretheel
11 the San Fernando de Atabapo region; the Panstrongyllus
centoulatus  in the vieinlty of Puerto Ayacucho. ere aleo
exlots the reederus colombinus, which ie responsible for lineal
vesiculous dermatitis, observed among the settlers of the ares.




Also abundant are monkey spiders (Avicularia), gcorpions,

and centipedes, as well as polsonous ophidians,  reprecented
by the Bothrores atrox, the Bothrops neslects angd the lLachesals
mita.The Crotalus terrificus 1s found in Lthe savannas near
Puerto Ayacucho. The Temblador is found in the Orinoco as well
as ray fieh which remain ssdentary in the tackwaters and
swampy lowlands of the basin of this river and its tributa-
ries. among the jungle mammels special mention is deserved

by some primates which are carriers of the virus of vellow
fever, particularly the Atheles belzebuth, the Cebus nirrivita-
tus and the Saimiri and Aotus monkeys; the latter is very
swall and of nocturnal habits, having some sinilarities with
the lemuridse. Also abundant in this reglon are wild rodents,
particularly Froechvmlis pusvanensi, which i1s a poesible car-
rler of lelghmanria brasiliensis in the natural state.

The climate of the Amazon region 1s hot and humid, with
the characteristics of the climate of reiny tropical forests.
The temperature attains quite high levels, with an annual
average of 28° C, Maxlmum temperatures reach up to 37° C,
there belng a considerable drop during the night, as low asg
20° C (megathermic type of amplitude). The drop in tempera -
~ture is due to the high atmospheric humidity which is of over
80%. The rains are continusus, though more intence from April
to Zeptenmber, and a drop fron January to March. Rainfall isg
of over 2,500 millimeters as an annual average, reaching
3,236 millimeters in the region of Caslquiare. The pluvial
regime resulte from the presence of equatorial calms due to
the low latltude of these reglons and the evaporation from
the Orinoco and its numerous tributaries, with a thick forest
cover which interferes with solar radiation.

The following population centers are in the Venezuelan
Amazon reglon:

('E ) (2) Altura sobire ol ( emperatura . Precipitacion
Pablacién nivel del mar media anual ( Y/ media snual
Puerto Ayacucho 120 m. 28° C 2.500 mm.
San Fernando de Atabapo 125 m, 27° C 2.800 mm.
Maroa . 127 m, 2 89C 3.200 mm.
San Carlos de Rio Negro 100 m. 26.8°C 3.336 mm.

: 1) locality; 2) Altitude above sea level; 3) Average
ke a%nual temgerature; L) Average annual precipitatlon.
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Along the Orinoco basin and that of ite tributariles
there are other small settlemente, Indian miecions and In-
dian settlements represented by groups of hute to which a
namé has been given. Some of these perslst, others are aban-
doned because of the nomadic nature of the population. The
tribes of the Amazon reglon belong to the Plaroa, Marikltare,
ahablo, Plapoko, guzharibo (Schiriana) and Walka groups.
These Indiane are primitive in the vast majorlty of caces,
with villages in the midst of the forest and are not reached
by civilization; the live from hunting and filshlng and they
complement their diet with ewall plantatlions of bananas and
roots crops as well ag wild Trult. The yare, which 1s> pre-
pared from cooked manioc lg thelr staple.

The jungle pathology of the Amazon reglon 1s mainly re-
presented by yellow fever, Lelshmaniosis tegumentaria amerli-
cana and carate. Ptiriasis is very frecguent among the Indians.
Caces of polesoning due mainly to the Bothrops atrox are guite
common. The Bothrops neglecta and Lachesis muta also exist
in this region. The Crotallus terrificus in found in the
savanmnasg south of Puerto Ayacucho. A considerable percentage
of the indigenous population 1s parasited by the Mansonella
ozzardl but it i1s well known that this filaria lacks patho-
eenic characteristics. In Puerto Ayacucho and San Fernandode
Atabapo anchllostomiases and other intestinal pvarasitocses,
as well as amoeblases are qulte frequent.

The natural features of the Upper Orinoco, with a detail-
ed description of the environment, the floral and fauna com-
position and the ecology of the Indian popurlation have been
dealt with by dnduze in his excellent book £hilili-ko (Descu- -
primiento de lag fuentes del Orinoco) /The Discovery of the
Headwaters of the Orlnocp/which constltutes quite profitable
readinge. ‘

We have described in broad strokes the principal environ-
ments of the trooical bio-regions of Venezuela limited by
the altitude curve of 800 meters as a watter of conventlon,
with the temperature of the coldest month of the year above
52°C, From this altitude level on there is a guccegsion of
climatic levele including the sub-tropical, the temperate
and the cold zone. '

In the sub-tropical regilons of the country the condli-
tions during the dry season \local gummer) are very similar
to tthose prevalling in the hot areas, having the same vatho-
logy but wlth lesser prevalence and 1n some places, a patho-
lorzy restelcted to only some endemlc diseases. However, in
the sub-tropical level there are some areas of niches with
very well dafined permanent tropical charactersitics due to
the disappearance of the typlcal vegeation formations, parti-




cularly forests of altitude due to deforestation and fire
which led to erosglon with the resulting changes in climate
and plant and animal ccology of the zonse which were original-
ly occupled with dense forests with low temperature and high
environmental humidity. In the temperate reglons of the coun-
try trovical endemlc dlseasesg are even more restricted and
dlsavnear after the altitude level of 2,500 meters.

The pub-tropical and temperate reglons of Venezuela
are found in the mountain system of the Andes (the ranges of
Perija, Empalado, Montes de Oca, Portuguesa and Barbacoas)
the Slerra de San Luls de Falcon, some places in the Cordillers
de la Cogta and the Guayana Shield. The plant formatione of
the sub-troplcal level are representéd by forests of large
trees and oroad tree tops which are qulte tangled and are
populated with epiphytes and vines, preventing totally the
penetration of sunlight, which favors the implantation of
a herbaceous vegetatlions ag well as shrubs and tree ferns.
The soill 1s rich in hwms, very molst, with a cover of mosses
and ferns along the course of streams. Along the low valleys
between the mountains there is a transition toward the summer
type of forest. During the dry seacon tne v.osctatlon of this
forest loses moet of ite folllage which precentc o gZreyish
green color with abundant growths on the floor, changing to
deep green when the first rains come. The average annual tem-
perature i1s from 19° to 22° ¢ with temperatures in the summer
months going up to 24°C on the average. The trade winde are
condensged on the mountains of thess reglons giving rise to
pluvial regimes of increasing precipitation un to the level
of 1,500 meters above sea level, where it becores stabilized,
glving rise to the clouded forest.Rainfall here varleg ac-
cording to local conditions, ranging from 800 to 1,50C milli-
meters of annual averagse precipltation. The Tollowing popula-
tion centerg are located in repglons of sub-troplical climate:

(7‘/\ (2) Aliurs sobre el (3) Temporatura (1'%) Prosipitacién
Poblacién - nivel delmar ~ media anual mecia anval
Palmira 1.200 m. 19¢ C 1.000 mm.
Torondoy 1.100 m. 22° C 1.150 mm.
Pregonero : 1.260 m. 200 C 1.400 mm.
Tovar 950 m. 21.59C 1.300 mm.
Zes 960 m. 21.5°C 1.300 mm.
Egido 1.150 m. 220 C 1.000 mm.
Chiguaré 927 m. 22 C 900 mm.
Escuque 1.030 m. 22.2°C 900 mm.
Monte Carmelo 1.000 m. 22° C 1.000 mm.
Bocond 1.200 m. 21.29C 900 mm.
Chegendé 1.040 m. 22° C 900 mm.
Carache 1,200 m. 21°© ¢ 800 mm.

Key: 1) locality; 2) Altitude above sea iuvel; 3) Average
annual temperature; 4) Average annuai precipitation.




Sierras of Portuguesa and Barbacoas

(1 ) (Z)Alluu sobre i (B)Tampantura (14,) Preciplitacién
Poblacién nivel del mar media anual media anvai
Chabasquén 970 m 22° C 1.700 mm.
Guarico 1.040 m 21° C 1.200 mm.
Humocaro Alto 1.090 m. 220 C 1.000 mm.
Humocaro Bajo 1.120 m 220 C 1.000 mm.
Sanare 1.358 m 19¢ C 950 mm.

Sierra of San Luis de Faloon

Altura sobre el Temparatura " Preclpitacién
Poblacidén . nivel del mar media anval modia anual

Churuguara . 900 m. 22° C 1.800 mm.

Valleys of the Central Coastel iusicn

Altura sobre el Temporatura Procipitacion
Poblacién nivel del mar media anval media anval
Los Teques 1170 m. 20 C 1,120 mm.
San Diego 1.200 m. ‘ 200 ¢ . 1.200 mm.
San Antonio ©1.200 m, 200 C 1.200 mm.
Carrizal 1.200 m. 200 C 1.200 mm.

Guayana Massii

Altura sobre ol Temperatura .~ Precipitacién
Poblacién nivel del mar media anval media anval
Luepa 1.296 m. 21.82C . 2.000 mm.

ality; 2) Altitude above sea level; 3) Average
lgnggi temgérature; L) Average annualvprecipitation.
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The temperate reglons of Venezuela are characterized
by the presence of the clouded forest. The trade winds, warmed
up and saturated with molsture, condense it when they cowe
nsar ths slopes between altitudes ranging from 1,200 meters
and 1,500 meters above sea lesvel, becoming transformed Into
thick fog of very little NOOLlitJ which persists almost
throughout the entire year and becomes more intense toward
evenling. Freguently condensatlion 1s more pronounced in limit-
ed areas, glvine rise to light rainfall which adds to the
hilzgh humldity of the soil. The presence of fog prevents
the direct incidence of sunlight,_creating numerous dark ni-
cheg with a very varile auna. The average temperature of the
tenocrate areas of VenozueWa rences from 14° to 18° ¢, with

xtremes of 5° to 26° C. Rainfall varies according to local
condltioﬁ 1, Gecreasing proeressively with altitude. In the
deep mountain vallevs at altltudes ranging from 1,200 to
1,500 meters thick blankets of fog predominate. Rainfall
hus an annual average ranging from 20C to 1,800 millimeters,
according to altitude (the grester the altitude the lower
the precioLuuu¢o“), with very high atmospheric humidity,
which is above 80%.

The vegetation of these levels i1z as varied as the zones
are extenglve and is purtl/ conditionsd by latitude and part-
ly by the chem;cgl and structural features of the soll, Above
the 800 meters level one begins to observe a tran QLtional
flora featuring composltes and a great variety of moscses and
tree ferns (Pieridium). Here one finds a larger nuvorr of
Piperaceous and Aubiaccous plants as well as great quantities
of Ararcae. Among the great treeg of these mesothermic forests
one finds the Gvranthera caribensis, the blgoest of our treesg
and great quantities of palms, laurels and moraceous plants.
This level is sometlimes eroded by water with no” vegetatlon
or covered w th a secondary hellophlle vegetatlion resulting
from deforecs t¢on. But in the areas where the original
veget .tlon u&S been preserved, there is a2 thick layer of
humus, and roots of the low vegetation wlth cover of Calladium
in the more humld places. The fauna of the sub-trovical and
tembc‘utc levels is no leecs interesting. Onc finde here also
the simians of the genera Alouatta and Cebus; marsuplals
abouna, particularly the genera Philander, Cslurcnyvs and

Marmoca. dany rodents have thelr habitat excluslvely here.
The avi-Tfauna 1s particularly rich and the entomo-fauna
1s very aoundant.

Among the vopulation centers located in uheue reglons

we may nention the following:




( 1 ) (2) Altura sobre ol (3) Temporatura (L") Precipitacién

Pobiacién nivel del mar media anual media anual
Mérida 1.640 m, 19¢ ¢ 1.600 mm.
El Cobre 1.925 m. 17.59C 900 mm.
Bailadores 1.750 m, 18.5°C 900 mm.
Timotes 1.600 m. 16.5° C 1.000 mm.
Santo Domingo 2170 m, 16.59C 1,100 mm.
Jajé . 1.790 m. 17¢ ¢ 1.000 mm.
La Mesa 1.750 m. “17° ¢ 1.000 mm.
Niquitao 1.937 m. 17° C 1.800 mm.
La Puerts 1,758 m. 17.5°¢C 1.000 mm.
Libertad 1.495 m. 190 ¢ 1.000 mm.
La Grita 1.437 m. 190 ¢ 900 mm.
Cubiro 1.500 m. 18.5°C 1.000 mm.
Barbacoas 1.400 m. 20° C 1.000 mm.
San Pedro 2.000 m. 16.5°C 1.200 mm.

Kéy: 1) Locality; =2) Altitude above sea level; . o
3) Average annual .temperature; 4) Averaje anmual precipitation.

Thorough research 1s needed pn the pathobdbiology of the
temperate regions of Venezuela, conducted in loco, witn the
aim of determining the natural focl of diseases that can be
transmitted to man. We have found autbchtonous cases of Leigh-
maniasls tegumentaria, with mucous lesglong in the area of
Niqultao at 1937 meters of altitude, but we don't know the
specles of Phlebotomus éxisting there, the micro-climates
of their breeding places and the neste of zoonosis connected
with this disease, where wild rodents are abundant and may
be the carriers of Lelshmania brasiliensis under natural
conditlions. The arborviroses must be carefully studied parti-
cularly with respect to carriers of the virus of vellow fever
and the ecologic nests of Haemagogus. We have seen that the
specles of monkeys that are abundant in these regions are
the same as those that were found to be infecied in the known
focl of yellow fever in the count y, which can migrate from
one thermal level to another. The richness of the avifauna
offers excellent material for an investigation of the virus
-of encephalitis. We don't know anything about the existence
of zoonosls nests in connection with wild Rickettsiosis at
thege altitudes. The so-called Guacarapa fever, observed up
to 1924 among peasants working in coffes harvesting on the
plantation of that name in the sub-tropical forests on the
rountaing to the northeast of Guarenas, State of Miranda,
most probvadly corresponds to Rocky Mountains spotty fever
of the United States to jJudee hy a careful analysis of the
rublications of the period and on the basis of conversations
wiaich we had with physicians who attended the patients. We
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know that the causing agent of this serious illness (Rickett-
sia rickettsi) circulates constantly among certain wild ani-
mals, being transmitted among them by tlcks which are also
of the forest type. Simllar considerations apply to plague
and tularemia. The endemic zone of the olarue at present
known in Venezuela conslsts of a relatively restricted area
(1,000 equare kilometers) in valleve and mountains in the
center of the country, but 1t includes tropical, sub-troplcal
and temperate climate leveles. Research is also needed on
some mycoses of the temperate reglons, partlcularly sporotri-
coels and hystoplasmosis, particularly with repgard to the
sources of Infectlon of these diseases, Although barber bug
Tever and trypanosomiasis rangeli are prevalent in the tro-
pleal blo-reglone, we have confirmed the existence of Rhodnius
prolixus infected under natural conditions by the Schizoirv-
panum cruzi and the Trypanogoma ranpell in the housing of
Andean regions located at an altitude of 1,300 meters. The
Erathyrus cuspidatus, a triatomide of forest ecology which
1s attracted to housges by light has been found in the came
region at an altltude of 1,800 meters. In the area of Prego-
nero, at 1,260 meters there is the Triatoms nicromaculate;
we captured it under wlld conditions and with a natural in-
fection by the Schizotrvvanum cruzi in the Sierra de Aroa
at an altitude of 1,200 meters., In the same regionof Pregp-
nero, as well as in Tovar, Santa Cruz de Mora and other
Andean localities, spirochetic recurrent fever is endemic;
it is produced by the Borrellia venszuelensis and is trang-
mitted by the Ornithodorus venezuelensis. We don't know any-
thing about the vertebrate carriers of this spirochetid in
nature where the infection is maintained without affecting
men, congtituting natural focl of the disease. Arachnids,
scorplons, millipedes and polseonous ophldians are frequent
in the sub-tropical reglons and the temperate onee as well;
however, systematic studies on their ecology are still necded.
The heauty of the landscape at these altitudes should
riot be a vell for ignoring what i1s hiding behind it with re-
gard to the bloloplc and pathologic phenowena which oceur
here and whose actual glgnificance and effects on man ve
lgnore. Nature offers the Chalr of Tropical Mediclne of the
Faculty of lledlcine of the University of the Andes broad
scope for studies on the pathoblology of the tropical, sub-
tropical and temperate regions of the mountalns, starting
with the depression of Lake Maracalbo and zoing up the various
altitude levels of the Andes up to the valleve and slopes
of the temperate zone, passing by the Merida plateau and
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Lastly, we have to describe the altitude levels repre-
sented by the cold zone above the timber line, at altitudes
ranging from 2,50C and 3,500 above cea level. The lowering
of the atmospheric pressure, violent gales and low temvera-
tures of these regions deprive the ground of any exleting
moi sture which 18 only received in the form of very fine
show, which is used by some plants by means of a very complex
syetem of roots. Vegetatlon is adapted to these conditions
and tende to be stunted, growing almost flush with the ground
and the arboreal specles grow stunted and twlsted trunke
bent in the direction of the wind. The leaves have reduced
surfaces and become minute, coriaccous and rigid. The super-
ficial roots and very reduced trunke and branches and the
folllage spread almost flush wlth the ground gives the plants
a cushiony appearance., Under these organic: matter accumulates
permitting the dispersion of the vegetation and facilitating
the development of the pare insects and a whole predatory
fauna which 1s dependsnt on them. In the depreessions, the
valleys and the slopes a profusion of geraniums and genclans
grow. The Aciachne pulvinata, extremely hard grass of these
altitudes, constitutes small meadows where one notes the most
typlcal plants of these reglong, the Espeletlia sp. with tall
gteme with white or vellowish heads. There is an exhuberant
variety of polichrome lichens,:coverling trunks and rocks.

In the cold highland regions of Venczuela we have the
following Andean locallities:

(1 ) (2) Altura sobre el (B)ompoutun (L;) Precipitacién
Poblacién nivel del mar media anual media anval
Mucurubé 2.500 m. 14,59 C 900 mm.
Chachopo 2.600 m. 13.5°9C 900 mm.
Mucuchies 3.000 m. 10° C 800 mm.

Key: 1) Locality; 2) Altitude above sea level; 3) Average
annual temperature; &) Average annual precipitation.

In this environment the fauna i1s very poor but no
less important.Here dre <two unicue specles, the marsupial
Cacnolestes and the mammal Crypiotlis meridensis which fee
exclusively on insects. In this region the only Venezuelan
bear, the Trecmartus has hig natural habltat. The blrds zre
also rather specialized; the faune here is rich in tricholi-
dae, particularly the lovely Hydropsalis lira. At the lower
level there is an abundance of insects, but they grow scarce
as one goes up. drachnlds persists, having thelr habitat in
the spaces between rocks with. which they bullt thelr home s.
In Peru Herrer has found the Phlebotomusg verrucarum and
the Phlebotomus noguchi in a similar habitat of endemlc areas
of Leishmaniasis tegumentaria Uta, at 2,500 meters above sea
level. No observations in this respect have been made in this
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country, but 1t 1g very possible that the specles of Phlebp -
tomus living at high altitudeg wl1ll be found here as well gg
other mosquitoesg, Flees, lice ang flies of the Hyprobo scidae
Temlly are abundant,

After the level of 3,500 netens above gen level, one

enters the frigid zone o1 Venezuela, which 1s restricted to
4ndcan mountain peaks and claclers, with extremely sparee
veretation reprecented only by mosces and lichens, which
Clsappear in the placeg covered with snow.
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A Vigw of the Fastern Plains (Mesas Regions)
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(Courtesy of don 41fredo Boulton)
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Flood Plain of Camsguan (Central Plains, Bajo Llano)
(Courtesy of don Alfredo Boulton)




A Palm Grove in Central Plains
(Courtesy of don Alfredo Bovlion)
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A View of Raunches in the Cold Regiong of Venezuela
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