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EVIDENCE OF FORMER GLACIATION IN THE SIERRA DE PERIJA,
WESTERN VENEZUELA

With 1 Figure

CARLOS SCHUBERT

Zusammenfassung: Die wichtigsten Zeugen einer fritheren
Vergletscherung der hchsten Berge der Sierra de Perija
(CerroPintado) sind Kare, schroffe Felsgrate, Felsstufen und
rundhdckerdhnliche Strukturen. Diese sind in einer Héhe
von iiber 2700 m zu finden. Darunter finden sich einige
kleine, niedrige Morinen und Solifluktionsflichen. Die spit-
glaziale Schneegrenze lag in einer Héhe von ungefihr
3000 m.

The Sierra de Periji is a remote mountain range
located between 9° 0" and 11° 10’ N latitude, 72° 10
and 72° 30’ W longitude. Its divide is the border be-
tween Venezuela and Colombia. The southern half
of the Sierra is named Serrania de los Motilones and
reaches a height of 3750 m (Pico Tetari) above sea
level; the northern half is called Serrania de Valle-
dupar, with elevations of up to 3600 m (Cerro Pin-
tado) (Sievers 1888; Sociedad de Ciencias Naturales
La Salle 1953; HrrcHcock 1954; ViLa 1960). These
elevations are all below the present-day lower glacier
limit in northern South America, which is at approxi-
mately 4700 m (ScHuBerT 1972). The geology of the
Sierra de Periji is still poorly known; the published
reports are concerned mainly with the eastern foothills
and the western Lake Maracaibo Basin (SutToN 1946;
HEea & WHrTMAN 1960; MILLER 1960; BoweN 1972).
Recently, regional mapping was begun by the Ministe-

rio de Minas e Hidrocarburos of Venezuela (EspEjo
1973). However, the higher parts of the Sierra are of
difficult access and most of the information on those
regions must be derived from the study of aerial
photographs.

The author is not aware of any previous report of
glacial features in the Sierra de Periji. The onll; indi-
rect references to a high altitude tropical alpine
(pdramo) zone in the Sierra are those by SIEVERs
(1888) and Hrrcucock (1954). Although he did not
reach it, SIEVERs refers to a pdramo type vegetation
on Cerro Pintado, from which he inferred a minimum
elevation of 2800 m to 3000 m. The recently prepared
topographic bases (Maps No. 5647-III-NE, —-NO,
—SE,and -SO) of Cartografia Nacional (Caracas) show
elevations of up to 3600 m in the Cerro Pintado area
(10° 30" N, 72° 50’ W). The contemporary tree line is
at approximately 2800 m elevation; above this is the
piramo zone with a tropical high mountain climate.
In the higher parts there is frequent nightly freezing
and daily thawing, with the consequent solifluction
and periglacial morphology. No climatic data have
been systematically recorded in the Sierra de Perija.
Along the foothills, annual rainfall varies from 613
mm near the northern end of the Sierra, to 1452 mm
in the central foothills, to 4523 mm near the southern
end (WALTER & MEDINA 1971).
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A study of aerial photographs of this area revealed
some typical features of glacial erosion and sculpture,
such as cirques, arétes, rock steps, and features resem-
bling roche moutonnées and whaleback forms. Fig. 1
is a glacial map of the Cerro Pintado area, showing
the distribution of these features. The underlying rock
is dominantly limestone of the Middle Cretaceous
Cogollo Group (A. Espgjo, personal communication,
1975). In the area north of Cerro Pintado, there is a
high (3200 m) table mountain formed by the same
limestone dipping slightly to the west, with a curious

combination of solution karst structures, such as doli-
nes and ribbed limestone pavements (lapiaz or kar-
ren), superimposed on glacial erosion features. Fig. 1
shows many dolines on top of this table mountain
(informally called ,Cerro Viruela“, or ,Smallpox
Mountain®, by speleologists).

In addition to glacial erosion features, there are
evidences of small, elongate morainic ridges and soli-
fluction mantles, especially on the northern flank of
Cerro Pintado (Fig. 1).

The lowest cirque-like features were observed at
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Figure 1: Glacial map of Cerro Pintado area, Sierra de Periji, western Venezuela. Cerro Pintado is the southern half,

and ,,Cerro Viruela“ is the northern half.
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approximately 2700 m elevation. The best developed
cirques, howewer, are just below the highest rld%es
(arétes). The cirque bottoms are at approximately
3000 to 3100 m, which represents the probable eleva-
tion of the late glacial snow line.

This is the first report of glacial features in yet
another tropical mountain range, the Sierra de Periji.
They resemble those found in the Sierra de Mérida
(Venezuelan Andes; SCHUBERT 1974), approximately
300 km southeast of the Sierra de Perija, across the
Lake Maracaibo Basin, which were tentatively as-
signed a Late Pleistocene age. Assuming that the Sierra
de Perija had reached its present elevation by the Late
Pleistocene, the glacial erosional and depositional
features described above, could possibly represent the
equivalent of the lowest morainic level of the Sierra
de Mérida (2600 to 2700 m), which were correlated
with the maximum Wisconsin (Wiirm) glacial ad-
vance. Further work in the Sierra de Perija, especiall
in terms of finding radiometrically datable material,
should establish a firmer correlation with the Sierra
de Meérida (southeast), and the Cordillera Oriental
(south) and Sierra Nevada de Santa Marta (north),
of Colombia (GonzALEz et al. 1965; GANssEr 1955;
RaasverpT 1957).

I thank ANisaL Espejo and PETER MoTicska for
providing copies of topographic maps and aerial
photographs.
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LANDSCHAFTSERHALTUNG UND MOGLICHKEITEN ZUR
INTENSIVIERUNG DER LANDNUTZUNG DURCH LEUCAENA LEUCOCEPHALA
IM KABUPATEN SIKKA, FLORES?)

Mit 4 Abbildungen und 4 Photos

JoacHiM METZNER

Summary: Land conservation and possibilities for agri-
cultural intcnsification by Leucaena Leucocephala in Kabu-
paten Sikka, Flores.

The Leguminosae Lexcaena leucocephala (Indonesian:
Lamtoro) has been rediscovered for purposes of land con-
servation in Indonesia’s driest province, Nusa Tenggara
Timur. In Sikka on the isle of Flores Lamtoro has brought
about a complete change in the agricultural landscape.
Hedges of Lamtoro are planted along contour lines, which
serve to halt erosion on the tuff soils of the volcanoes and
which leads to the development of terraces behind them (so-

called “indirect terracing”). The outstanding character-
istics of Lamtoro are its deep root system, which is likely
to improve soil structure, and its ability to fix nitrogen in
the soil, thereby improving soil fertility. Thus it may form
a basis for agricultural intensification. Having a high
protein content its leaves may be used as a valuable fodder
for a cattle- and buffalo-fattening scheme. Only a small
portion of Sikka’s population who live in the mountainous
interior can be resettled on the few coastal plains. “Direct
terracing”, on the other hand, is very slow and not possible
on all slopes. The Lamtoro scheme has thus to be regarded
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