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ABSTRACf

The pollen analysis of a peat bog in Páramo de Piedras Blan
cas altlowed the identification of a lowering of the Andean
vegetational belts, approximately between the 15 th and the
16 th centuries. In this note, we propose that temperature
lowering was the cause of this lowering and corre late this event
with the Little Ice Age, on the basis of radiometric, geomor
phologic, archaeologic and historical evidence. In addition, we
estimate that the mean temperature lowering must have been
around 2º C.

LA PEQUEÑAEDADDE HIELO EN LOS ANDESVENEZOLANOS
TROPICAlES

RESUMEN

El análisis polínico de una turbera del Páramo de las Piedras
Blancas permitió reconocer un descenso de los pisos
vegetacionales andinos, entre los siglos XV y XVIII,
aproximadamente. En esta nota, se propone que la causa fue el
descenso de la temperatura y se correlaciona el evento con la
Pequeña Edad de Hielo, en base a evidencias radiométricas,
geomorfológicas, arqueológicas e históricas. Además, se estima
que el descenso en las temperaturas medias debió ser de unos
22 C.

The Little Ice Age, initially defined by Matthes in 19398,
is "the period from about 1430 to 1850 during which the
Northem Hemisphere climate was alleged to be cooler than the
periods before and after" 1O. Its occurrence is supported by
glaciological palynological, dendrological, isotopical and his
torical evidence 3,25. Before it, the Medieval Warm Period

occurred 7 and from the 19th century to the present, a warm
ing trend has been recorded by instrumental and other observa
tions 11. Several causal hypotheses have been proposed but
the most popular are a minimum in the sunspot cycle (4) and
an assumed higher atmospheric volcanic dust concentration
10. Scarce but consistent evidence of the Little Ice Age has
been found in tropical areas 1,5,6.22. In the tropical Andes
(Fig. 1), glaciological and geomorphological evidence were
found (1). In this note, we present palynological evidence, to
gether with archaeological and historical considerations.

In the Venezuelan Andes, two altitudinal morainic com
plexes (2600-2800 and 3000-3500 m) were described and ra
diometrically assigned to the Wilrm-Wisconsin Glaciation,
locally called the Merida Glaciation 19. Higher moraines were
probably formed during neoglacial advances 18,20, but no ab-
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solute dating has been possible so faro A recent, also non
dated, treeline depression was registered by pollen analysis
near Laguna Victoria 16. This vegetational change was ex
plained through human influence because of the presence of
Rumex pollen (an introduced European weed), and a very pre
liminary clima tic interpretation was attempted. No previous
evidence of the Little Ice Age has been described in the region.
Our work consisted of the pollen analysis of a C-14 dated peat
sequence. The variation in the pollen assemblages through the
ca. 1200 last years reflected vegetational and, therefore, envi
ronmental changes, which were deduced from comparison with
the present vegetation and its pollen deposition. At present,
the Venezuelan Andes may be divided into climatic altitudinal
belts 2,13: the Montane Forest belt (from about 3000 m
downwards), and the Páramo belt (fram about 3000 m to
about 4700-4800 m, which is the present-day snowline). The
latter is not a homogeneous belt and can be subdivided into
the Subpáramo zone (the forest-páramo transition zone), the
Páramo proper zone, and the Superpáramo zone, situated be
tween the beginning of the periglacial zone and the snowline.
Each of these zones possess a characteristic vegetation and a
typical pollen deposition 13. It is, therefore, possible to de
duce by pollen analysis their past vertical displacement, and to
reconstruct the climatic history 14.15,16.17. The pollen of
Podocarpus and Hedyosmum, two forest trees, are specially
useful, because theiT abundances may be used to roughly esti
mate the vertical distance between the forest and the site of

deposition 13.
The peat section analyzed here was obtained by boring a

peat bog in the Páramo de Piedras Blancas, (4080 m, Fig. 1),
within the Superpáramo belt. Figure 2 shows the present
pollen deposition and the latest vegetational trends in the site.
A complete and detailed anal ysis of the section is available 12,
but we will concentrate here on the upper half of the diagram
which contains the significant data. From about 1 m depth
upwards, a strong decrease in the concentration of pollen and
spores occurs. The dominance of Cyperaceae, whose pollen is
only very locally deposited in the Venezuelan Andes 13, and
the absence of Páramo indicator pollen 13 suggest a very
scarce regional vegetation around the site. The relative abun
dance of forest elements decreases and reaches zero and the

curves of Podocarpus and Hedyosmum confirm a notable tree
line lowering. AIgal remains of Pediastrum, Botryococcus and
Zygnemataceae al so decrease suggesting dry conditions. We
conclude that a general altitudinal depression of ecological
belts occurred and the site was near the snowline. Radiocarbon

ages allow us to situate the beginning of the depression at
about the 14th century, whereas the lowest treeline would
have occurred between the 15th and 17th centuries (Fig. 2).
These are interpolated but highly indicative dates.

A significant question is whether these vegetational changes
were caused by climate or human activities. Tree-felling and
buming may certainly cause a treeline lowering. but simulta
neous depressions of the vegetational belts are not expected.
On the other hand, archaeologists showed that semi-nomad
people, with a simple life form and low population densities,
settled the Venezuelan Andes before the 16th century and the
high parts (Páramo and upward) probably were not settled at
all 23,24. Agriculture and livestock raising were developed
only after the Spanish arrival, around 1560 AD23.24. There
fore, no significant human environmental impact is expected
before this date. This agrees very well with the Laguna Victo-
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ria results, which show that forest retreat started before .the
appearance of Rumex. SO, climate and not man was the cause
of this lowering. Historical evidence additionalIy supports this
climatic hypothesis because, on the basis of paintings, pho
tographs, and maps, a spectacular glacier retreat from mid-19th
century to the present has clearly been documented in the
Venezuelan Andes 21.

The uppermost morainic level is present at about 4200 m in
the valley of the coring site. This suggests that the Little Ice
Age snowline was only 120 ID above the. sampling bogo The
present mean temperature of the site is around 2.8°C while
that at 120 m below the present snowline9• 13. 15. 17 is around
0.8 °C . Assuming a time-constant lapse rate, a difference of
about 2°C exists between the Uttle Ice Age and the present
average temperature in the studied region. This is in good
agreement with the Northem Hemisphere estimates, showing
that glacier advances of the Little Ice Age are explainable by
similar temperature decreases 3.10.

The available sources of palynological, geomorphological,
archaeological and historical information from the Venezuelan
Andes demonstrate the occurrence of the Uttle Ice Age and
contribute to show it as a world-wide climate feature. Further

studies will, hopefully, provide more accurate chronology and
palaeoecological interpretation, as well as more information
about its influence on human settlements and activities.
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S 1-977 and S 1-1359 (M.L. Salgado-Labouriau, responsible
investigator). The radiocarbon analyses were done by the Ra
diocarbon Laboratory, University of Texas at Austin (U.S.A.).
We thank Isabel Gozaine for typing.

Figure 1. Map showing the Tropical Andes (in hlack) and the approximate location of
the coring site.
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Figure 2. Outline,pf the Piedras Blancas pollen diagrams
showing the most relevant data conceming the latest lowering of
the ecological helts. Pollen curves were smoothed for an easier
visual undentanding. Loc.al pollen of Plantago wa. exc1uded of
diagrams (12).
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