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REFJXCTANCE MEASUREMENTS I N  THE 0.6 TO 2.5 

MICRON PART OF THE SPECTRUM 

Reinhold Gerhars and W i l l i a m  A. Fischer 

Introduction 

Spectral ref lect ion measurements i n  the region between the wave- 

lengths of 0.6 and 2,5 microns b) have been made on a su i t e  of rock and 

mineral samples. These measurements had two primary purposes: 

1. To make a very preliminary appraisal of the potential  s ignif i -  

cance of the near infrared i n  terms of f a c i l i t a t i n g  recognition 

of rock types o r  characterist ics,  e,g,, water of hydration from 

a remote position. 

2. To evaluate the  spectroscopic equipment necessary f o r  making 

measurements and fo r  studies of a geologic nature. 

This part  of the  spectrum is known t o  be expecially meaningful in 

the  recognition of cer ta in  plants and plant character is t ics  (Colwell, e t  

al, 1965). 

meters t ha t  effect  spectral  energy distributions i n  these wavelengths is, 

therefore, desirable f o r  supporting botanical interpretat ions and f o r  

gaining corollary geologic data f r o m  infomation gathered primarily f o r  

botanical purposes. 

The development of knowledge relat ing t o  t h e  geologic para- 
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. 
Instruments used and method of study 

A random selection of rock samples was used i n  these investigations. 

Measurements were made with a DK-1 Beckman infrared spectrophotometer 

equipped with an integrating sphere. The instrument was made available 

through the courtesy of the  Naval Research Laboratory. 

photometer i s  designed t o  maintain a constant radiant energy flux t o  t h e  

sample by electronic slit adjustments. 

energy output progressively diminishes with increasing wavelength, was 

used t o  illuminate the samples. Thus, t o  maintain constant flux and 

detector sensit ivity,  the slit increases (as spectral  resolution d M n i -  

shes) with increasing wavelength. 

This spectro- 

A tungsten source, whose infrared 

Conclusions 

1. Preliminary observations suggest t ha t  electromagnetic energy i n  

the 0.6 t o  2.5 part of the spectrum is selectively absorbed by 

some rocks and minerals. Many of the observed absorption bands 

(figs. 1 through 9) correspond closely i n  spectral  position to 

known atmospheric absorption bands (fig. 10). 

length i n  the spectrometer is short, t h e  humidity in the  area 

of the experiment was kept low and these bands are not superim- 

posed on the rei2ectance spectra oi a;l ~pCc&iie~s (2 ze=z:ro~ec+_s 

having been made i n  a relat ively short interval  of time), these 

bands are believed to re la te  t o  absorption characterist ics of the 

rock specimens and not t o  absorption by intervening atmosphere. 

Because t h e  path- 



. 
Specimen no. G 1  ( f ig ,  9, curve numbers 1 and 2) was observed 

i n  several orientations and the spectral  posit ions of the 

absorption bands remained unchanged, 

absorbed, however, varied with surface condition, 

The information sought i s  primarily tha t  related t o  chemical- 

mineralogical composition because t h i s  information is believed 

t o  be conveyed by the spectral position, ra ther  than the ampli- 

tude, of t he  absorption bands. 

whose spectral  resolution varies with wavelength, is not con- 

sidered an ideal  instrument f o r  these investigations, 

The amount of energy 

2. 

The B e c k  DK-1 spectrometer, 
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3XPLANATION OF FIGURES 1 THROUGH 9 SHOMING 

THE SPECTRAL DISTRIBUTION OF REFLEcm l3UFRAF3D ENERGY 

--- 
South Park, Colorado 
Weardale, Enplane 
Rosiclare, Ill’nois 
Rosiclare, I l l i n o i s  

Vise Camtp, VirFinia 

Wise County, V i r F n i a  

Wise County, VirFinia 

-- 
SDecimens selected as IR 

Granodiorite standards by J. Green*. 

Eaker Mountain, Virqi-nia 
Tirminl;, Ontario 
W i  el iczka,  b l e n d  

Grand Rapids, I4ichiF-m 
Brewer  Mine, So, Caroli ne. 
Transvaal, Africa 

St68mbOat S p r i n p  Ne-tade. 
Specimens selected as IR 
standards by J. Green*. 
Same as above 

7 
1 
2 
2 
2 i r, 

Monazite 
W i l l e m i t  e 
&uartz 

Chemically pure. 
India 
Franklin, New Jersey 
UnlcnOMl 

* North American Aviation, Downey, California 
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Amazonstone 
( K- f eldspar ) 
C1 eavelandite 

Bey1 ( P p  Quartz) 
f efdspar I T-5 

-- ..- ---- 
Calamine 

( m a t h  ered ) 
Calamine 
(unweathered ) 
Ce3 c i t e  
Sphalerite 

Amelia Courthouse, Va. 

Amelia Courthouse, V a ,  
Amelia Courthouse, Pa, 
Amelia Courthouse, Va. 1 --- .- -_ --1-- Granby, Ma. 

Gr m b p ,  Mo 
Shenandoah Calve, Vlrpinia 
Ottawa County, Oklahoma 1 
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