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Early Deglaciation in the
Tropical Andes

The record of ancient glaciers is the principal
source of information on high-altitude paleocli-
mate in the tropics, but the age of late Pleisto-
cene glaciation throughout the tropics is poorly
constrained, which complicates estimating past
climate from glacial records. Seltzer et al. (1)
established that maximum late Pleistocene gla-
ciation in the tropical Andes was broadly syn-
chronous with the global Last Glacial Maximum
(LGM) 21,000 calendar years before present
(cal yr B.P.), which supports inferences of LGM
cooling of 4o to 6oC at high altitudes in the
tropics (2). Comparing their records to a record
of glaciation in the Sierra Nevada and to Green-
land and Antarctic ice core records, Seltzer et al.
also concluded that deglaciation in the tropical
Andes preceded substantial post-LGM warming
at high northern latitudes by several thousand
years, which in turn led them to speculate that
earlier warming in the tropics triggered the last
deglaciation. Here, I show that the Sierra Neva-
da record of glaciation is inappropriate for com-
parison with the Andean records used by Seltzer
et al. and that a number of other well-dated
records of Northern Hemisphere glaciation
have an early-deglaciation phase at the same
time as that of the tropical Andes. I also show
that different published chronologies of
Greenland and Antarctic ice-core records lead
to different conclusions on the relationship
between high-latitude climate change and that
of the tropical Andes.

Seltzer et al. dated tropical deglaciation
based on proxies in Lake Junin, Peru, and Lake
Titicaca, Peru/Bolivia. Nearby LGM glaciers
supplied the lakes with sediment, but retreat of
the glaciers resulted in the formation of lakes
behind the LGM moraines that trapped glacio-
genic sediments. This sediment trapping not
only amplified the deglacial signal in lakes
Junin and Titicaca, but also attenuated any sub-
sequent evidence of continued glaciation in the
watersheds. Their lake records thus cannot re-
veal the magnitude of glacier retreat. Indeed,
other work on the glacial history of this region
suggests that late Pleistocene glaciers were near
their LGM limit at 17,550 � 300 cal yr B.P.
and at �50% of LGM size �16,650 cal yr
B.P. (3), but in general the details of degla-
ciation remain poorly understood.

Seltzer et al. compared their records with a
record of Sierra Nevada glaciation from Owens
Lake, California (4), to argue that tropical de-
glaciation occurred several thousand years be-
fore Northern Hemisphere deglaciation. In con-
trast to those of Junin and Titicaca, however,
retreat of LGM Sierran glaciers did not result in
similar sediment trapping in moraine-dammed
lakes; thus, Owens Lake continued to receive
glaciogenic sediment as long as the watershed

remained glaciated. Consequently, the South
American lake records should not be directly
compared with those from Owens Lake to con-
trast the timing of deglaciation. More appropri-
ate comparisons to Northern Hemisphere degla-
ciation should be based on records that directly
date the timing of ice-margin fluctuations. Sev-
eral such records from western North America
reveal that an early deglacial phase occurred at
the same time as that of the tropical Andes (Fig.
1A). Similar ages of deglaciation are also sug-
gested for sectors of the Laurentide (5), British
(6), and Scandinavian (7) ice sheets. Early de-
glaciation following the LGM thus was not
unique to the tropical Andes.

By comparing the timing of tropical Andean
deglaciation to methane-synchronized ice-core
records of temperature from Greenland (GRIP)
and Antarctica (Byrd Station) placed on the
GRIP time scale (8), Seltzer et al. concluded
that “the onset of deglaciation in the tropical
Andes follows the record of Antarctic warm-
ing.” However, the GRIP time scale used by

Seltzer et al. is younger than the GISP2 time
scale (9) for ages �15,000 yr B.P. Recent high-
resolution dating of a Chinese speleothem sup-
ports the GISP2 time scale (10), and Johnsen et
al. (11) revised the GRIP time scale so that it
now agrees with GISP2 back to 40,000 yr B.P.
The methane-synchronized ice-core records on
the GISP2 timescale (12, 13) show that initial
warming at Greenland began �24,000 yr B.P.,
2000 to 3000 years before Antarctic and tropical
warming, and that nearly one-third of deglacial
warming had occurred by 19,000 yr B.P., well
before the onset of the Bølling-Allerød warming
(14) (Fig. 1). In contrast, the ice-core record
shows no change in atmospheric methane con-
centration during this time (Fig. 1A), which
suggests that the climate change responsible for
early tropical deglaciation was insufficient to
affect low-latitude methane source regions.

In summary, the onset of tropical Andean
deglaciation from LGM positions occurred at
the same time as deglaciation widely recorded at
higher northern latitudes, in contrast to the con-
clusion by Seltzer et al. that tropical warming
led and thus caused Northern Hemisphere de-
glaciation. The timing of this early phase of
deglaciation was coincident with high-latitude
warming and increased summer insolation in the
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Fig. 1. Climate records spanning
the last deglaciation. The vertical
gray box represents the timing
of tropical deglaciation estab-
lished in (1). (A) The GISP2
record of atmospheric methane
(12, 13). Also shown are the ages
of deglaciation from five glacier
systems in western North Amer-
ica (no vertical scale). WR,
weighted mean (20,100 � 1000
yr B.P.) of 10Be ages on boulders
from LGM moraine in the Wind
River Mountains, Wyoming (15).
SN, weighted mean (21,000 �
3000 yr B.P.) of 36Cl ages on
boulders from the LGM moraine
in the Sierra Nevada Mountains,
California (16, 17). I interpret
these cosmogenic surface expo-
sure ages as representing land-
form age, and thus the time
since the moraine was last occu-
pied. OM, weighted mean
(22,800 � 100 yr B.P.) of cali-
brated 14C ages on organics from
lake sediments directly above till
associated with a moraine in the
Olympic Mountains, Washington
(18). CIS, weighted mean
(22,100 � 100 yr B.P.) of cali-
brated 14C ages on organics di-
rectly above glacial sediments
associated with an advance of
the southern margin of the Cordilleran Ice Sheet into the Fraser Lowlands, British Columbia (19).
YIC, weighted mean (22,400 � 100 yr B.P.) of U-series ages on travertine associated with reduced
ice cover in the valley occupied by the northern outlet glacier of the Yellowstone Ice Cap (20). (B)
Smooth curves: midmonth insolation at 60oN for June and at 30oS for December (21). Jagged
curves: GISP2 record of oxygen isotopes. Gray line represents high-resolution, bidecadal data
published by Stuiver and Grootes (9); black line represents lower resolution data published by
Grootes et al. (22). (C) Byrd Station record of oxygen isotopes on GISP2 time scale (12, 13).
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