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Figure 3: A) Interpreted illustration of an exposure of a
lahar-flow (DA3) showing the location of sample 3 (Table
1). B) Photograph of the carbon ball sample 3 with a
spade for scale.

C) Photograph showing the outcrop from the side. D) Map
showing Volcan Baru, DA3 deposits and the location of
sample 3.

sector collapse. Sample 1 is too young to provide a
good constraint. Samples 8 and 9 are too old to be as-
sociated with the most recent event. They were found
deeper in the Rio Chiriqui Viejo gorge stratigraphi-
cally below DA3. It is likely that they are from an
earlier debris avalanche. No juvenile eruptive material
was found in the outcrops containing samples 2 and

3 that would indicate an eruption occurring near the
time of the sector collapse.

There was only one sample from DA2, sample 7,
which dated that debris avalanche to 40,960 +/- 480
yBP. DAI1 deposits included samples 13 and 14 from
Morell (2011) as well as samples 8 through 12 which
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Figure 4: A) Composite cross-section across Rio Chiriqui
Viejo gorge. Shows locations of samples 8 and 9 (Table
1) in the shear zone contact between the Terraba bedrock
and the DAI deposit. B) Photograph of the shear zone.
C) Wood in shear zone where sample 8 was located. D)
Photomosiac of outcrop showing the contact between the
Terraba bedrock and the DAI.

were beyond carbon dating range. Samples 13 and
14 are 40Ar/39Ar ages on hornblende phenocrysts
from lahar deposits. The isochron ages from these
samples are 352 + 77 ka and 231 + 32 ka, giving an
upper age limit from DA1. Radiocarbon samples 8
through 12 are from logs in DA1 are beyond radio-
carbon dating range and provide a lower age limit of
>41, 230 yBP. Samples 8 and 9 came from sheared
wood found in the contact between the Terraba bed-
rock and a lahar deposit along the Rio Chiriqui Viejo
(Fig. 4). Sample 8 was dated at >41230 yBP and 9
was >43500 yBP. The other radiocarbon dead sam-
ples 10, 11, and 12 were >44,000 yBP, >45,000 yBP,
and >43,510 yBP respectively.

DISCUSSION

The samples dated in the study area can be grouped
into three different age groups (Fig. 1). The
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40Ar/39Ar ages constrain a much older debris ava-
lanche (DA 1) that must have occurred during the
Pleistocene. The 40 ka deposits provide an age
constraint for a Late Pleistocene debris avalanche
(DA 2). The 10 ka samples provide an age constraint
for the most recent debris avalanche associated with
the youngest sector collapse (DA 3). The ages of
these samples tightly constrain that collapse event to
the late Pleistocene between 12900-12790 yBP and
10570-10120 yBP.

From the age constraints for the different debris
avalanches, it is clear that there has been more than
one sector collapse on Volcan Baru. There are at

least three distinct debris avalanche deposit ages,

two in the Late Pleistocene and one earlier in the
Pleistocene. The causes of the older sector collapses
are unknown but suppositions can be made for their
catalysts. The most likely candidate for the cause of a
sector collapse would be an explosive eruption with a
lateral blast much like Mt. St. Helens in 1980. Anoth-
er cause could be simply gravity acting on an unstable
structure, which is characteristic of a stratovolcano
constructed with layers of unconsolidated material.

CONCLUSIONS

Utilizing new age constraints collected in this study,
the most recent sector collapse occurred in the late
Pleistocene between 12900-12790 yBP and 10570-
10120 yBP. It was one of at least three sector col-
lapses that have taken place on the Volcan Baru
edifice. Two earlier collapses took place earlier in the
late Pleistocene and the Pleistocene. In a congruent
study by Shannon Brady (this volume), geochemical
analysis of shattered blocks within the debris ava-
lanche indicated episodes of mafic recharge which
can trigger eruptions. Although Volcén Baru is active
and there have been eruptions in the past, there is no
evidence in the form of juvenile eruptive material in
the stratigraphic record that would indicate an erup-
tion around the time of collapse. Due to lack of evi-
dence supporting an eruptive event near the time of
the sector collapse, the sector collapse was not likely
to have been caused by an eruption. Unlike the Mt.
St. Helen’s eruption and subsequent sector collapse,
the likely cause of the collapse on Volcan Barti was
simply gravity. The nature of stratovolcanos makes

them inherently unstable. Previous collapses prob-
ably weakened the integrity of the structure further.
Aggressive stream incision from the river system near
the edifice and intense tropical weathering were likely
to also have weakened the structure although more
stratigraphic studies would need to be done to fully
rule out an eruption as a cause for the most recent late
Pleistocene collapse.
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