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ELEMENTAL COMPOSITION OF GEOLOGIC MATERIALS FROM AREAS OF
MINERALIZATION IN EGYPT - SEMIQUANTITATIVE ANALYSES
by
J. L. Harris, W. B. Crandell, and D. W. Golightly

INTRODUCTION

Elemental-composition data on 162 samples from Egypt are
presented in this report. The sample materials include syenites, con-
glomerates, clay, gypsum, limestone, greywackes, siltstones, and
sulfide ores. All samples were collected by geologists of the
Egyptian Geological Survey (EGS) from regions of mineralization and
were made available for analysis by Ms. Mary Iskander and Mr. Sabry
Holyle, EGS chemists who participated in a training program that was
arranged by the U.S. Geological Survey (USGS) and conducted in Reston,
Virginia, during part ofAthe summer of 1980. A principal objective of
the EGS chemists was to thoroughly characterize this diverse collection
of geologic materials in terms of major-, minor-, and trace-element
concentrations. The materials thus characterized will serve as
valuable geochemical standards in future analyses of geologic samples
by the EGS analytical chemists. To this end, each of the 162 samples
was analyzed for 64 elements by semiquantitative direct-current arc
atomic-emission spectrography (SQ-AES). SQ-AES is a rapid survey
analysis technique that provides a relatively thorough examination of

the composition of materials. It thus furnishes information that
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serves as a valuable descriptor of the material and as a good guide
toward subsequent quantitative estimations of elemental concentrations

by atomic emission and absorption spectrometry or by other techniques.

PROCEDURE

Prior to analysis, all samples were ground to approximately -100
mesh by the USGS grinding laboratory. A portion of each of these
ground samples was weighed into an aluminum weighing dish, diluted in
the weighing dish with high-purity graphite, transferred through a
stainless steel funnel into a graphite-cup electrode, tamped into the
electrode, and arced for spectrographic analysis. In this procedure,
15 mg of sample was always diluted with 30 mg of -200-mesh graphite
powder. The contents of the anodic-cup electrode were totally
vaporized into a 4-mm arc gap by a stepped current that commenced at
5 A for 20 s and then switched to 15 A for 130 s. The counter elec-
trode (cathode) was a graphite rod. Excitation that produced atomic
spectra occurred in a 70% argon - 30% oxygen atmosphere that was
directed into the arc gap by a Helz jet (Helz, 1964). Spectral dis-
persion of the optical radiation from the arc discharged was achieved
with a 3.4-m focal-length Ebert-mount spectrograph. The resulting
spectra, 230 - 470 nm, were recor&ed on a Kodak type 111-0 emulsion on
a glass-plate substrate 10.2 cm by 50.8 cm. Spectral information
was collected by a scanning microphotometer system that utilizes a
minicomputer for data storage and interpretation (Helz, 1973;
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Thomas, 1979). Background-corrected relative peak intensities of 400
spectral lines were used to estimate concentrations of the 64 analysis
elements. This large set of spectral lines contains information that
allows coverage of a wide dynamic range, minimization of spectral
interference effects, and some valuable redundancy in concentration
estimates. Complete details of this spectrographic method have been
described by Dorrzapf (1973). The concentration ranges over which

these elements could be determined are listed in Table 1.

RESULTS AND DISCUSSION

Sample origins and descriptions are presented in Table 2.
Furthermore, sampling locations are indicated by circled numerals on
the geologic map shown in figure 1; the 8 line-code designations of
Table 2 correspond to the 8 location numbers in figure 1.

Results of analyses are summarized in Table 3. This table is
formatted for reporting results of silicate-rock analyses, and,
accordingly, first presents concentrations of the ten major rock-
forming elements in units of weight percent (centigrams/gram). Then,
concentrations of minor and trace elements are reported in parts per
million (micrograms/gram). Concentrations of major constituents are
recalculated as oxides and presented toward the bottom of each report
page. Also, at the bottom of each report page is a set of footnotes
that indicates limitations of the analytical method and whether
any special considerations apply to the reported results. Calibration
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of the spectrographic analysis methiod was for silicate rocks. The
results of analyses by this method show a marked dependency on the
sample matrix composition that is attributable to sample transport
and excitation mechanisms in the direct-current arc source. Thus,
systematic errors can occur in determining elemental compositions of
sample matrices that greatly differ from the sample matrix of
aluminosilicates.
Spectral interference from sample matrix elements required
visual examination of each spectrum on the photoplate to determine
the concentrations of silica in samples X-131516 - X131518, X-131705,
X-131707, and X-131711, sodium in samples X-131104, X-131107,
X-131110, X-131111, X-131113 - X-131115, X-131117, X-131119 - X-131121,
X-131123, X-131204 - X-131223, X-131304, X-131311, X-131315 - X-131317,
X-131320, X-131322, X-131323, X-131404 - X-131408, and X-131508,
silver in samples X-131705 - X-131714, zinc in samples X-131622 -
X-131714, magnesium in sample X-131011, calcium in samples X-131516,
X-131608, X-131616, X-131706, X-131707, and X-131711, potassium in
sample X-131508, strontium in samples X-131217 and X-131516, lead
in samples X-131705 and X-131707 - X-131713, and zirconium in
samples X-131708 and X-131710.
Results from these visual comparisons of spectra from samples
and standards are entered on the report pages in place of the con-
centration estimates made by the automated microphotometer system.
Elemental quantitative analyses have been made of the same samples

in this report by J. S. Kane and H. Smith (1981).
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Table 2. Sample Description and Origin

Number Place of Origin
Line}/ of Sample 2/ Rock Latitude (N) Longitude (E)
Code—' Samples Numbers=' Type Locality deg.min.sec. deg.min.sec
1 30 1S-30S Syenite Gabal Mishbih 22.44.00 34.43.00
2 20 31S-50S Syenite Gabal Nigrub 23.01.00 35.02.00
' E1 Tahtani
3 16 515-66S Syenite Gabal Maladobe 22.44 .00 34.50.00
4 10 C1-C10 Conglom- Umm Gheig 25.43.00 34.31.15
erate Lead-Zinc Mine
4 10 CL1-CL10 Clay Umm Gheig 25.43.00 34.31.15
Lead-Zinc Mine
4 10 G1-G10 Gypsum Umm Gheig 25.43.00 34.31.15
Lead-Zinc Mine
4 10 OL1-0L10 Qil- Umm Gheig 25.43.00 34.31.15
tainted Lead-Zinc Mine
Limestone
4 12 LG1-LG12 Limegrit Umm Gheig 25.43.00 34.31.15
Lead-Zinc Mine
5 8 Eminel- Sulfide Umm Samiuki 24.14.00 34.49.00
Emine7, Ore Copper Mine
Makalls
6 5 Darhibl-  Sulfide Darhib Talc 24.01.00 35.01.00
Darhib5 Ore Mine
7 2 Hamatal-  Sulfide Hamata Talc 24.15.30 35.13.00
Hamata?2 Ore Mine
8 29 1M-29M Grey- Wadi Hammamat 25.58.00 33.33.00
wackes,
Silt-
stones ‘

1/ Sample-location number in figure 1

2/ These numbers occur in the Field Number row of Table 3.
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