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Fig. 6. Decadal averages of total dust content ( diameters
>063pmml ") and excess sulfate (EXS) on Dyer
Plateau are illustrated with concurvent histories from Siple
Station located al the base of the Antarctic Peninsula.

atmosphere, resulting [rom a1 more eflective entrainment
processes, (hinereased source area as ice retreat in the
peninsula region exposed more bedrock or (¢) o semi-
permanent displacement ol primary circulation features
which resulted in the southward advection of dust, and/or
20 entrainment ol dust in the more porous upper fim
lavers during drilling and tansportation. The lack ol a
similar increase in the concentrations ol the three major
anions (ClL. SO and NO; 1 suggests that the dust
increase is probably not associated with contamination
but does rellect a real inerease in atmospheric dustiness.

As particulates ave deposited by hoth wer and dry
processes, it is dillicalt 1o separate their contributions
without a continuous, multi-vear. in sitn snow and air
sumpling program. Previous studies in East Antarcrica
Moslev-Thompson. 1992 and South America Thomp-
son and others. 19860 reported  increased  particulate
deposition during cooler periods,

The second prominent dust feature is an abrupt and
Large dust increase from 1398 o 1600, In 1399, dust
content increased by nearly o factor of 10 ar both Dyer
Plateau and Siple Station. Figure 6 also illustrates [or
hoth cores the excess sulfite  EXS 1 or non-sea-salt sullate
NSS L adjusted using Clro estimate the sea-salt com-
ponent  Dai and others, 1991 0 EXS iy substantially
clevared trom 1399 to 1601, suggesting rhat the sulfare
arvived ar both sites Tyear after the particulates. The
origin ol this event s unknown, Although the 1600
eruption of Huaynaputing in southern Peru is prominent
in the Quelecava records Thompson and others, 1986
andd has been noted in EXS in Greenland these authors
it s lllllikl\l} that these particulares originated  from

Huaynaputina. Given the large concentrations, their
origin is probably local. Tt is possible that Huaynaputina
contributed to the elevated EXS in 1601 but it cannot be
the source for EXS which first arrived in 1598,
Huaynaputina has yet to be identified conclusively in
Antarctic ice-core records. Ascertaining whether the dust
is of volcanic origin is a logical next step as well as
inspecting other Antarctic records lor this potential
“marker horizon™. The EXS histories from Dyer Plateau
and Siple Station « R? =0.583. significant at the 99.9%
level: Table 2 along with EXS histories Irom Greenland
will contribute to the development of a global volcanic
history for the last live centuries.
The EXS histories [or Siple Station and Dyer Plateau
Fig. 6) reveal a number of known volcanic events as well
as some unidentified events. Identification of known events
provides time-scale confirmation. In addition. the recent
hackground concentration ol EXS may be compared with
that [rom the pre-industrial era to determine whether
Antarctic snow is vet contaminated by Northern Hemi-
sphere industrial activities. To make this, comparison,
vears of known volcanism (Fig. 6) were removed from the
record prior to averaging. In the Dyer Plateau core the
ratio of excess SO, rom 1831 to 1990 to that from 1600
to 1850 is 1.18/1.15 ipeq L ') suggesting virtally no
change in the EXS source since 1830, A similar calculation
for EXS at Siple Sration gives a ratio ol 1.32/1.24,
indicating a slight increase in EXS since 1850: however,
this difference (0.09 geq L ') is very near the analytical
precision of the analyses and may be meaningless.

CONCLUSIONS

The emerging paleoclimate history from Dyer Plateau is
providing [urther insight into the regional history ol the
Antarctic Peninsula, When viewed along with o compar-
able history [rom Siple Station. certain vegional char-
acteristics become evident. These include relatively
normal conditions re.g. no LLN from 1500 1o 1830 with
cooler conditions [rom 1850 to the mid-20th century.
Cooler conditions were associated with a gracdual inerease
i the Nus of insoluble dust and an increase in net
accumulation, No major increase in excess sulle aerosals
is lound which suggests no anthropogenic contribution o
stiow in this region.

The prominent warming since 1950 on Dyer Phatean is
consistent with other observations in the region., particu-
Larly those on the western side ol the peninsula, This
warming in the last few decades is not evident in 80
histories from the East Antavetic plateau, These regional
differences are not unlike those one would lind in the
meteorological histories of globally dispersed stations, A
comparison ol the decadal averages lor the List 300 vears
from different ice cores reveals marked dillerences,

Figure 2 in Thampson and others 1993 compares
five such histories: Camp Century. Greenland: Dunde ice
cap. China: Quelccavaice cap. Peraz and Siple and South
Pole Stadons, Antarcrica. These live, in addition w the
Dyer Plateau vecord presented here and another vecord
cmerging from the Guliva ice cap in western China
Thompson and others, 1993: and unpublished data .
reveal that the recenr warming has been most pro-
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nounced at the high elevation, non-polar sites (Dunde,
Guliva and Quelecaya ice caps) and in the Antarctic
Peninsula. Up to 1980, no warming was evident at the
South Pole. At Siple Station the cooler conditions in the
last century have been replaced by a warming trend in
the last two decades which is rising just above the long-
term average. Thus, the recent “globally averaged
warming™ is not evident at all latitudes. These ice-core
histories are particularly valuable as they provide a

longer-term perspective from which the significance of

any recent changes mayv be evaluated.
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