
all the targets (or stimuli) to be identi- 
fied by the subject of one k ind"  ( 2 ;italics 
in original) nor did he express any of 
the reservations indicated by Murphy 
( 11. \Ve are thus somewhat surprised to 
he confronted now by criticisms on this 
score. Although it is true that we em-
ployed targets of an unusual nature, it 
is also true that they were ( i )  virtually 
demanded by the experimental para-
digm, and ( i i )  presented to the subjects 
with fair warning. We feel that they 
were entirely legitimate. 

Rhine and Murphy offer further criti- 
cisms of our procedure; we feel, how-
ever, that these criticisms are adequately 
mrt in the original report, and we will 
not attempt to deal with them here. \Ve 
cannot close, holvever, without pointing 
out that Murphy's own comments sub- 
stantiate our distrust of "random num-
bers." His remarks also, unfortunately, 
perpetuate the fallacy that patterning in 
a target is of no consequence, provided 
that a large number of calls is made; 
and they call for support on the study 
of Schmeidler and Murphy ( 5 ) , which 
is subject to many of the same qualifica- 
tions (6)  that apply to Schmeidler's 
later investigation ( 7 ) .  

K E N D O NSMITH 
I170man's College of the  University 
of North Carolina, Greensboro 

HARRY J .  CANOS 
Pennsylvania S ta te  University, 
T"niversity Park 
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12 September 1955 

Fluorescent T h o r i u m  Mineral  

It  has been generally accepted that 
thorium cannot be a major constituent 
of any mineral that fluoresces under 
ultraviolet radiation. In  fact, this ele-
ment is looked upon as a quencher of 
the fluorescence of uranium salts. Cur-
rent literature generally recommends the 

sodium fluoride bead tcst as a means 
of distinguishing between radioactive 
uranium and thorium minerals, and it 
has been accepted that appreciable 
amounts of thorium in a mineral will 
quench any fluorescence of the bead 
that is produced by uranium. Minerals 
such as monazite that contain 1 percent 
uranium and 7 percent thorium will not 
yield fluorescent beads when the ~vhole 
mineral grain is used. I t  has been found 
that these generally accepted premises 
are unreliable. 

An unusual mineral from Montana 
has been brought to my attention ( I).  
Under the short-wave ultraviolet light, 
this mineral fluoresces with a brizht u 


green color similar to that of urano-
phane. Under the microscope, it is evi- 
dent that the fluorescence comes from 
the interior of the translucent grains 
and is distributed more or less uni-
formly. I t  is not caused t,y any surface 
coating. 

In  the hand specimen, the mineral is 
of a liver-brown color with a glassy to 
resinous luster; streak is a pale tan; 
hardness is about 5.5 (Moh) ;  specific 
gravity is 4.534; fracture is splintery 
conchoidal; it is nonmagnetic and infu- 
sible before the blowpipe; it is slowly 
attacked by boiling concentrated s~ulfuric 
or hydrochloric acids, leaving a small 
white residue. 

Microscopically, the mineral is trans- 
parent, uniaxial positive yi th  moderate 
birefringence; the indices of refraction 
are 1.690 and 1.716. 

A spectrographic analysis yielded the 
following results (2 ) : thorium, high (10 
to 100 percent); zirconium, medium (1  
to 10 percent); silicon, low to medium; 
iron, low to medium; manganese, low 
(0.1 to 1 percent); and hafnium, low. 
There were traces of phosphorus, nickel, 
beryllium, germanium, and aluminum. 
The presence of a small amount (less 
than 1 percent) of uranium was noted. 
No traces of tantalum or niobium were 
found. 

A radiological assay performed on a 
Kpn Research Monitor indicated a thor- 
ium oxide content of 65 + 2 percent. 
An independent chemical analysis ( 2j 
showed a thorium oxide content of 64.54 
percent. Chemical analysis demonstrated 
a uranium oxide content of only 0.81 
percent. 

In vie\$, of the very high thorium con- 

tent of this mineral and its verv low 
relative uranium content, it is note-
worthy that grains of the mineral give a 
strong positive reaction to the sodium 
fluoride bead test. If a small grain of 
the mineral is added to a molten bead 
of sodium fluoride, the bead emits a 
strong yellow-green fluorescence under 
both short- and long-wave ultraviolet. 
Althouzh it is unusual that a mineral u 


containing 65 percent thorium should 
yield a fluorescent bead, it is very pecu- 
liar that the addition of a minute amount 
of thorium from any other source im-
mediately extinguishes the fluorescence. 
T o  make this unusual fact absolutely 
clear, I shall review the procedure. 

A bit of chemically pure sodium 
fluoride is melted in a loop of platinum 
wire. The resultant bead is not fluores-
cent. A small grain of the mineral is 
then vlaced on the bead and the whole 
is reheated to fusion, ~vhereupon the 
mineral dissolves completely with a 
slight effervescence. \Vhen it is allowed 
to cool, this bead fluoresces bright yel- 
low-green under ultraviolet. If one then 
adds a small speck of monazite, thorite, 
or chemically pure thorium nitrate to 
this fluorescent bead and reheats to fu-
sion, the resulting bead is not fluores-
cent. However, repeated additions of 
grains of the mineral to a fluorescent 
bead do not diminish the initial fluores- 
cence. 

X-ray diftraction patterns of the min- 
eral are similar to those of thorite; al- 
though the optical and physical proper- 
ties described here do not precisely cor-
respond with those of the latter mineral, 
the specimen is tentatively ascribed to 
the thorite family. 

RIineralogists and chemists should not 
consider that a highly radioactive min- 
eral which fluoresces under ultraviolet 
is necessarily high in uranium content. 
Furthermore, the generally accepted so- 
dium fluoride bead test cannot be relied 
on to distinguish between thorium and 
uranium minerals. 

WALLACEL. MINTO 
525 River V a l e  R o a d ,  
It7estwood, N P W  Jersey 

Notes 

1. 	 The specimen was furnished by H. Wilson Cain, 
Thorium Metals Corporation, New York. 

2. 	 The alralysis was performed by Ledonx and 
Company, Teaneck, N.J. 

14 November 1955 

Z hope that  m y  children, at least, if not I myself,  will see tlze da) ,  when  ignorance of the  
primary laws and facts of science will be looked upon  as a defect only second t o  ignorance 
of the  primary laws of religion and morality.-CHARI.ES K I N G S L E Y( 1819-1875). 


