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Abstract

The highest peaks of Costa Rica and the high plateau of the
Altos de los Cuchumatanes in Guatemala were glaciated
during the Late Pleistocene, attesting to a significantly
different climate in the Central American isthmus. In Costa
Rica, during the last local glacial maximum (LLGM) ice
c. 35 km’ in extent covered the highest peaks of the
Cordillera de Talamanca, an additional ¢. 2 km® of ice
existed around Cerro Kamiik, and ¢. 6 km? existed on Cerro
de la Muerte.

In Chirripd Park, three moraine groups define three
glacial stages. The Talamanca stage is represented by the
most extensive moraines that reach down to 3040 m a.s.l.
The Chirripd stage moraines reach elevations of 3300 m,
and the Talari stage moraines formed at around 3300 and
3420 m a.s.l., and have a minimum age of 10,140 '*C yr BP
(Horn, 1990). Based on moraine elevations and geomorpho-
logical evidence, the palaeco-equilibrium line altitudes
(ELAs) during the Talamanca stage were ¢. 3500 m a.s.l.
Cirque floor elevations around Cerro Kamuk of 3300 m
suggest a lower (pre-?) LLGM ELA. Radiosonde data from
San José place the modern 0°C isotherm at ¢. 5000 m,
which suggests a late Pleistocene ELA depression of c.
1500 m.

In Guatemala, an ice cap of ¢. 60 km® existed on the
high plateau with ice tongues depositing moraines at
elevations of 3470 to 3600 m. The Pleistocene ELA was
estimated to be ¢, 3600m.

Introduction

The presence of glacial landforms and deposits in the
Cordillera de Talamanca of Costa Rica (9°30'N, 83°30"W)
has been known since Weyl (1956) and Hastenrath (1973)
investigated the region (Fig. 1). The palaeoglacier extents
and ELA estimates were studied by Orvis & Horn (2000)
for Morrenas Valley, and for the Cordillera de Talamanca
by Lachniet & Seltzer (2002). Anderson (1969a, b) and
Hastenrath (1974) provided evidence for the glaciation of
the Altos de los Cuchumatanes Plateau in north-west
Guatemala (15°30°'N, 91°32'W). These studies established
that in this tropical region where no glaciers exist today,
climates in the late Pleistocene were sufficiently cool and
moist to support glaciers on peaks above 3400 m. The
presence of glaciers at relatively low elevations in Central
America attests to a significantly different climate state in
the tropics.
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Glacial geology of Costa Rica

Field studies by this author provide the following glacial
geological evidence (¢f Lachniet & Seltzer, 2002, for
further details). The glacial geology was mapped on
1:60,000 scale aerial photos and then transferred to
topographic maps at a scale of 1:50,000, with a 20 m
contour mterval. The glacial geology map was checked and
elaborated upon during fieldwork, with detailed
observations taken in 1998 — 2000 in most of the glaciated
valleys. The results of the mapping reveal that glacial
geomorphology is present at elevations greater than 3,000
m in the form of glaciated valleys, cirques, arétes, horns,
striated bedrock, whalebacks, roche moutonnée, tarms and
glacial deposits such as glaciofluvial outwash, lodgement
till, ablation till, kame terraces, and lateral, medial and
terminal moraines. Solifluction has produced valley-wall
fans outside the glacial limit, and modification of tills
within the glacial limit.

There are three moraine groups that formed in Chirripo
Park, and are best developed in the Talari and Morrenas
Valleys (Fig. 2). The Talamanca moraine group is the most
extensive and represents the local last glacial maximum
(LLGM). These moraines are represented in the Talari
Valley by a large left-lateral moraine complex consisting of
three sharp-crested ridges of ¢. 5 m relief on the distal side
and ¢. 30 m high faces on the proximal side. The moraine
begins at 3450 m a.s.l. and can be traced to the remnants of
a terminal moraine at 3140 m a.s.l. In the Morrenas Valley,
the Talamanca moraine consists of one ridge, and extends
to its lowest elevation of 3040 m. The moraines consist of a
silt and sand matrix with cobbles and boulders, and quartz-
intruded andesite boulders up to 2 m in diameter occur on
the crest and flanks of the moraine. No ancient organic
matter was encountered in an exiensive investigation of the
stream channel exposures and other breaches. Remnants of
a right-lateral moraine are present in the Talari Valley,
which continues further up-glacier as a subdued trimline
marking the ice thickness during its maximal extent. A
Talamanca medial moraine occurs in the Ancho Valley and
terminates at 3180 m a.s.l. in a stream cutting. It is likely
that the moraine is bedrock cored considering its size.

The Chirripd moraine group consists of lateral and end
moraines that terminate at an elevation of ¢. 3300 m. The
texture is similar to the Talamanca moraine group, although
they support fewer boulders within and on their surface. At
least four inset trimlines associated with ice thinning are
visible in the Chirripé terminal and right-lateral moraines in
the Talari Valley and are also present in the right-lateral
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Fig. 1. Digital elevation model of Central America showing glaciated areas 1) Altos de los Cuchumatanes range, Guatemala and 2)

Cordillera de Talamanca, Costa Rica.

moraine in the Morrenas Valley. The left-lateral moraine in
the Talari Valley is breached in several places, but no
ancient organic material was encountered for '*C dating.
The Talari moraines have a relief of 2-3 m and are
commonly separated by fluvioglacial outwash plains. Four
Talari moraines are found in the Talari Valley, and one in
the Morrenas Valley. The moraines have few boulders on
their surface in the Talari Valley, although in the Morrenas
Valley the moraine consists of two separate ridges that
support small (<1.5 m) boulders. In the Talari Valley, these
moraines occur at an elevation of 3300 m, within 100 m
distance of the Chirripé moraines. In the Morrenas Valley,
the Talari moraine occurs at 3420 m a.sl The Talari
moraines may represent small recessional still stands
associated with the Chirripd stage (Hastenrath, 1973).
Additional evidence for glaciation in the Cordillera de
Talamanca can be found around Cerro de la Muerte
(9°33'N, 83°45'W), 30 km to the northwest of Chirripé
Park. Field evidence comes from smoothed, grooved, and
channeled andesite bedrock surfaces that commonly display
stoss-and-lee morphology. The strongest evidence is a
whaleback at ¢. 3300 m oriented parallel to the principle

cirque valley below Cerro Frio that exhibits grooves and
faint striae orientated parallel to the wvalley slope.
Additionally, roadcuts reveal a smooth, planar erosional
surface formed on bedrock, which has been subsequently
weathered to a soft consistency. The unconformity is
overlain by colluvium <1 m thick with angular and slightly
weathered clasts. The colluvium contrasts to the thick (up
to 10 m or more) highly weathered regolith observed at
lower elevations, implicating a recent origin. This is
interpreted as of glacial origin. At elevations greater than ¢,
3200 m, a smooth morphology like that in Chirripé Park is
apparent suggesting that maximum ice cover on Cerro de la
Muerte was c¢. 6 km® Additional areas around Cerros
Zacatales, Sabira and Sakira demonstrate smooth planar
surfaces on aerial photographs in valleys facing towards
the north-west, and they may have also supported small
cirque glaciers or were nivation basins during the Last
Glaciation.

Cerro Kamuk (3549 m; 9°16 'N, 83702 'W) to the south-
east is surrounded by 7 small cirques with floors at ¢. 3260
m a.s.l. (Lachniet & Seltzer, 2002). The low cirque floor
elevation suggests that they may have formed during a






