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EVIDENCE OF FORMER GLACIATION IN THE SIERRA DE PERIJA,
\OTESTERN VENEZUELA

\Fith 1 Figure

Caxlos Scnurrnr

Zaiammenlassung: Die widrtigsten Zeugen einer friiheren
Vergletsdrerung der hiidrsten Berge der Sierra de Perijl
(CerroPintado) sind Kare,sdrroffe Felsgrate, Felsstufen und
rundhiid<erihnlidre Strukturen. Diese sind in einer Htihe
rron iiber 2700 m zu 6nden. Darunrer 6nden sidr einige
kleioe, niedrige Morinen und Soli0uktionsfliidren. Die spit-
glaziale Sdneegrenze lag in einer Htihe von ungefiihr
3000 m.

The Sierra de Perii{ is a remote mountain range
located between 9o 0' and t1o 10'N latirude, 72o lb'
and 72o 30'Ifl longitude. Irs divide is the border be-
rween Venezuela and Colombia. The southern half
of the Sierra is named Serrania de los Motilones and
readles a heighr 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 Natarales
Lz Salle 1953; HrrcHcocr 1954; VILA 1960). These
elevations are all below rhe present-day lower glacier
limit in northern South America, whidr is at approxi-
mately 4700 m (Scnuarr.r 1972). The geology of the
Sierra de Perij{'is srill poorly [no*n;"the i'ublished
reports are concerned mainly with the eastern foothills
and the western Lake Maracaibo Basin (SurToN 1946i
Hr,r & Wnrruew 1960; Mrr-lrr 1960; BovEN 1972).
Recently, regional mapping was begun by the Ministe-

rio de ]rtinds e Hidrocarbaros ol Veneztela (Esttlo
1973). However, the higher parts of the Sierra are of
diffculr access and mosi of ihe information on those
regions must be derived from the study of aerial
photographs,

The aurhor is not aware of any previous reoort of
glacial features in the Sierra de Peri;{. The onfv indi-
rec[ references ro a hish altitude tropical'aloine
(plramo) zone in the Slerra are rhose-by SrEvERs
(1888) and Hrrcncocx (1954). Although he did not
readr it, Srsvers refers to a p{ramo rype vegetation
on Cerro Pintado, from whidr he inferred a minimum
elevation of 2800 m ro 3000 m. The recently prepared
topographic bases (Maps No. 5647-III-NE, . NO,
-SE, and -SO) of Ca rtogralia N dcional (Caracas) show
elevations of up to 3600 m io the Cerro Pintado area
(10o 30' N, 72" 50' Yl). The contemporary tree line is
at approximately 2800 m elevation; above this is the
prramo zone with a tropical high mountain climate.
In the higher parts rhere is frequent nightly freezing
and daily thawing. with rhe consequent solifluction
and periglacial morphology. No climatic data have
been systematically recorded in the Sierra de Perili.
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 (VALTER & MEDTNA 1971).



Carlos Schubert: Evidence of Former Glaciation in the Sierra de Perija,rtestern Venezgela 22'

A study of aerial photographs of this area revealed
some typical features of glacial erosion and sculpture,
!!dl as cirques, ar6tes, rod< steps, and features resem-
bling rodre moutonnCes and whalebadr forms. Fig. 1

is a glacial map of _the Cerro Pintado area, showing
the distribution of these features. The underlying ro&
is dominantly limestone of the Middle Cietaceous
Cogollo Group (A. Esnn;o, personal communication,
1975). In the area north of Cerro Pinrado, there is a
high (3200 m) table mountain formed by the same
limestone dipping slightly ro rhe wesr, wiih a curious

combination of solution karst structures, such as doli-
nes and ribbed limestone pavements (lapiaz or kar-
ren), superimpos,ed on glacial erosion feitures. Fig. 1

sho-ws many dolines on rop of this table mountain
(informally'- called ,€erro' 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, 'wesrern 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 ridges
(ar€tes). The cirque bottoms are ar approximately
3000 to 3100 m, whidr represents the probable eleva-
tion of the late slaciel .noi li".-

This is the Hrrr ."po.t of glacial features in yer
another tropical mounlain range, the Sierra de Perij{.
They resemble those found in the Sierra de Mdrida
(Venezuelan Andes; Scnunrnr 1974), approrimately
300 km southeast of the Sierra de PeriJS, across rh;
Lake Maracaibo Basin, whidr were tintatively as-
signed a Late Pleisrocene age. Assuming that the Sierra
de Perij{ had readred its present elevaiion by the Late
Pleistocene, the glacial erosional and depositional
features described above, could possibly repiesent the
equivalent of the lowest morainic levil of the Sierra
de MCrida (2600 ro 2700 m), whidr were correlated
with the maximum Visconsin (Wi.irm) slacial ad-
vance. Funher work in the Sierra'de Periil] esoeciall.,
in terms of Gnding radiometrically datable material,
should establish a firmer correlation with the Sierra
de Mdrida (southeast), and the Cordillera Oriental
(sgu_th) and Sierra Nevada de Santa Mana (north),
of Colombia (GoNzir.rz er al. 1965; G,rrssri tls5;
RAASVELDT 1957).

I thank ANfuil Esrr;o and Prrrn Morrcsx,r for
providing. copies of topographic maps and aerial
Pnotographs.
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LANDSCHAFTSERHALTUNG UND MOGLICHKEITEN ZUR
INTENSIVIERUNG DER LANDNUTZUNG DURCH LEUCAENA LEUCOCEPHALA

IM KABUPATEN SIKKA, FLORESI)

Mit 4 Abbildungen und 4 Photos

JoAcHrM METzNER

Stmmarl: Land conservarion and possibilities for agri-
cultural intcnsificationby Leucaena Liucocephala in K;6\r-
paten Sikka, Flores.

1'lre Leguminosae Leucaena letcocephala (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 drangc in the agricultural landscape.
Hedges of Lamroro are planted along contour lines, whidr
serve to hak erosion on the tuff soils of the volcanoes and
whidr leads to the developmenr o[ terraces behind them (so-

called "indirect terracing"). The outstanding draracter-
istics oI Lamtoro are its deep root systeh, whidr is likely
to improve soil structure, and its ability to 6x nitrogen in
the soil, thereby improving soil fertility. Thus it may form
a basis for agricultural intensifcation, Having a high
proteifl contenr its leaves may be used as a valuable fodder
for a cattle- and buffalo-fattening sdreme. Only a small
portion of Sikka's population who live in rhe mounrainous
interior can be resettled on rhe few coastal plains. "Direct
terracing", on rhe olher hand, is very slow and not possible
on all slopes. The Lamtoro sdleme has thus to be regarded


