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Introduction

Total elemental analysis was one of the earliest chemical analysis methods used to

characterize the composition of soil material.  With the advent of x-ray analysis emphasis shifted

from total analysis to mineralogical analysis and the use of various extracting solutions to

determine discreet components of the soil.  Examples of this include the use of citrate-

bicarbonate-dithionite to extract "free iron oxides" and KCl to extract monomeric aluminum. 

These shifts occurred in the 1930's and 40's.  Although this shift has occurred, significant value

still exists in knowing the total elemental analysis of Pennsylvania soil samples.  For example, the

ratio of free iron oxides to total iron can be used as an index of soil development (Ciolkosz et al.,

1993a; Alexander and Holowaychuk, 1983; Alexander, 1985).  No concerted effort has been

made in the past or is currently underway to inventory these type of data for Pennsylvania soils. 

Although this is the case, some data are available in obscure places, and it was presented by

Ciolkosz et al. (1993b).  In the Ciolkosz et al. (1993b) publication, major element data was

presented for a group of soils sampled in southwestern Pennsylvania jointly by the USGS and the

Penn State Soil Characterization Laboratory.  The soils were from Allegheny, Beaver, Butler,

Washington, and Westmoreland Counties.  In addition to major elements, trace elements were

also determined on select horizons of the jointly sampled soil, but these data were not presented in

the Ciolkosz et al. (1993b) publication.  Background trace element data has become very

important information in recent years.  Thus, the objective of this presentation is make the

unpublished data available.  In addition, the original major element data is being reprinted in Table

1 from Ciolkosz et al. (1993b).

Materials and Methods

The soils were sampled horizon by horizon for complete soil characterization analysis, and

these data are presented in Cunningham et al. (1977) and Ciolkosz et al. (1976).  In addition, the



2

characterization data are also available in Ciolkosz (2000).  Selected horizons of these soils (A, B,

and R) were sampled by Peter Briggs of the USGS and sent to the USGS Rapid Rock Analysis

Laboratory for total elemental analysis.  The method of analysis used by the USGS laboratory is

described by Shapiro and Brannock (1962), Shapiro (1967), and Grimes and Marranzino (1968). 

Three sets of total elemental analysis data are presented.  Table 1 gives the major element data

that were generated by the joint Penn State-United States Geological Survey (USGS) sampling

project.  Table 2 gives quantitative data for some selected trace elements, and Table 3 gives

semiquantitative trace element data for the sampled soils. 
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