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Abstract:
The purpose of this study was to develop an obsidian hydration dating technique that could be applied
to naturally worked sediments. Two field settings were chosen. The first setting is a group of five
post-glacial fluvial terraces cut into an obsidian-rich outwash plain near West Yellowstone, MT. The
second field setting is a group of five raised and deformed Holocene lakeshores near Breeze Point on
Yellowstone Lake, WY. Results from the terraces imply that grains are only partially reworked, so that
each grain can potentialIy record several events. The dominant reworking mechanism in the fluvial
environment is fracturing as opposed to abrasion. All of the terraces were cut in a shorter period of time
than the technique can discern. Using the calibration curve from Pierce and others (1976) and a
hydration value of 6.5 ±0.5 microns, an age of 20±3 ka is obtained for the terraces. An alternate method
using hydration rate constants for the Obsidian Cliff flow (Michels, 1985), an effective hydration
temperature (EHT) of 1.4 °C and a rind value of 6.5 ± 0.5 microns yields an age of 15,520 + 2480
-2300 yrs. Both of these ages are older than those calculated by Nash (1984) for the same terraces.
However, if the calibration I^C date of 7,100 ± 50 yrs B.P. used by Nash (1984) is too young, his
calculated terrace ages are also too young.

Results from the Holocene lakeshores imply coastal processes do not serve as an effective mechanism
to fracture obsidian gravel. All of the shorelines possess a dominant rind signal at about 5.5 ± 0.5
microns. Hydration rate constants for the Obsidian Cliff flow (Michels, 1985) were used instead of
constants calculated for the Aster Creek flow (Michels, 1988), which forms the local bedrock in the
area, because the latter are thought to be in error. Using Obsidian Cliff constants, an EHT of 1.0 °C and
a rind value of 5.5 ± 0.5 microns, the shorelines yield an age of 12,270 +2330 -2130 yrs. Considering
that all dated postglacial shorelines in the Yellowstone Lake basin are younger than about 9 ka, it is
concluded that the rind signal associated with the shorelines probably dates from latest Pinedale time.

All of the terraces and shorelines have rinds that are thicker than those used to date these features. It is
hypothesized that these older peaks may date from reworking by Eowisconsin glaciers, Bull Lake
glaciers and hydration dating from original cooling cracks, in order of increasing thickness and age.

Hydration rate is dependent on temperature and the chemistry of the glass. Because chemistry varies
within and between flows, rate would also be expected to vary. Much of the observed spread in rind
thicknesses is probably due to natural variation in hydration rate. Therefore, it is not appropriate to use
a single set of hydration rate constants determined from a single sample to calculate ages for artifacts
and geological samples without recognizing this limitation. 
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