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The natural radioelements (K, Th, and U) provide information useful for mapping and 
characterization of materials in a variety of geologic settings. We are using gamma-ray 
spectroscopy (GRS) and X-ray diffraction (XRD) to study pyroclastic ash deposits found in 
the Española Basin in New Mexico [1]. Radioelement concentrations can be used to classify 
volcanic ash (Fig. 1A). Gamma-ray spectroscopy and XRD together constrain volcanic 
sources, transport, and weathering processes (Fig. 1B). We are planning to add chemical 
analyses (INAA) for more complete geochemical interpretation. Here, we have used known 
or inferred K concentrations for mineral and glass abundances measured by XRD.

The Española study site contains middle-Miocene ash deposits interbedded with Tesuque 
Formation (Tsf) sandstones. Gamma-ray measurements were made along the traverse 
shown in Fig. 2 using cart-mounted (BGO) and hand-held (SrI2) scintillators. Samples taken 
at selected locations (colored arrows in Figs. 1 & 2) were analyzed by XRD. 

The gamma-ray counting data and XRD-derived K concentrations show consistent patterns 
for the ash deposits. High counts were observed for pristine ash beds (A2 and A3) inferred 
to be K-rich; whereas, lower counts were measured for A3, which has been modified by 
vegetation and soil development. XRD reveals a significant glass component, which is the 
primary K-bearing phase in volcanic ash. As such, K content is expected to be correlated with 
abundance of silicic ash. Future work will test use of K, Th, and U for discriminating ashes 
from multiple sources.

2A

2B

2C

2D

Figure 2. A) Gamma-ray pulse height spectra acquired using large-volume BGO and SrI2 
scintillators include distinct peaks for radioelements K, Th, and U. B) A time series of net 
peak areas (BGO, 30s accumulation intervals) acquired along a traverse through silicic ash 
deposits and Santa Fe Group sandstones in New Mexico’s Española Basin is shown. Counts 
vary in proportion to concentration. C) The measurement locations, indicated by map mark-
ers, were determined using a hand-held GPS. The marker color code gives the relative in-
tensity of the K-peak.  D) The photo shows ash units interbedded with sandstone. The cart 
mounted BGO/GRS is positioned over exposed ash along a ridge for which relatively high 
counts were observed.
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Figure 1. A) Geochemical classification of volcanic ash using K and Si [2,3]. B) XRD-derived 
K concentrations for samples taken from different ash deposits along the traverse in Fig. 2 
(arrows) and the Tesuque sandstone formation (Tsf). 
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