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There has been recent interest in using the
chemical stratigraphy in desert varnish as a paleo-
climate indicator for the basins in which they form.
Black, Mn-rich layers appear to correspond to wet
conditions, while yellow, Mn-poor layers correspond
to dry conditions, and these layers can be related to
glacial and inter-glacial periods, respectively. It is
essential to understand the process of desert varnish
formation, and the source of the chemical constitu-
ents in desert varnish, in order to gain more infor-
mation from this potentially valuable tool. We pres-
ent evidence from Sr isotopes of a local source for
desert varnish constituents.

The ingredients in rock varnish are thought to be
delivered by rain and dust. Radiogenic isotopes have
been used extensively to track the sources of dust, so
are ideal for determining whether sources of these
elements are local or are far-traveled. Our first data
from Holocene rock varnish samples collected across
the Great Basin preclude long-distance transport of
dust, unlike the dust sources documented in the
Greenland ice core (see table below). In fact, the Sr
data are consistent with the isotopic compositions of
the respective Sr isotopic provinces (e.g. Farmer and
DePaulo, 1983) where the desert varnish formed (see
figure below). Regardless of the substrate on which
the varnish formed, there is little variation in the
composition of the varnish, so the rock substrate
cannot be the source of the rock varnish constituents.
Therefore, our data are consistent with a local
(basinal) source, but not a substrate or distant (extra-
basinal) source.

References
Biscaye, P. E., Chesselet, R., and Prospero, J. M., Jour. Recherches

Atmospheriques,. 8, 819-829 (1974).

Farmer, G.L., and DePaolo, D.J., J. Geophys. Res.., 88, 3379-3401

(1983).

Liu, T., and Dorn, R. I., Annals of Association of American Geog-

raphers, 86, 187-212 (1996).

Nakai, S., Halliday, A. N., and Rea, D. K, Earth and Planetary Sci.

Let., 119, 145-157 (1993).

Sample Location or Source 87Sr/86Sr
DV-3 South-central Oregon 0.70478
DV-6 South-central Idaho 0.70993

DV-7 Searles Lake 0.70854
DV-11 South-Western Idaho 0.70967

987 avg. 0.71024(3)
Modern Seawater 0.70914

1Saharan Dust 0.715-0.721
2Moses Lake E. Washington State 0.70732

2Lanzhou loess Central China 0.71404
1Greenland Ice

Core Dust
Asian origin 0.717-0.719

1Biscaye et al., 1974
2Nakai et al., 1993

Fig. 1.  Map of Western U.S. showing locations from which Holo-

cene age varnish was recovered by T. Liu. Filled circles on map

are locations for which we have Sr data (see Table).  The 0.706

line is the isopleth separating Sr iotopic provinces.
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