AGE OF THE URANINITE FROM THE McLEAR
PEGMATITE NEAR RICHVILLE STATION,
ST. LAWRENCE COUNTY, NEW YORK

B. M. Suaus,
Smith College, Northampton, Massachuselts.

The McLear pegmatite, which was discovered in 1907, is lccated in
the Gouverneur Quadrangle, 3.8 miles north 47°45’ east from Richville
Station, St. Lawrence County, New York, or at latitude 44°27'32.4"
north and longitude 75°18739.6"" west, locality 9, Fig. 1.

The mine has been in active operation for a large part of the time since
the initial development work, however, during the past two years the
property has been temporarily closed down. The pegmatite occurs in
highly metamorphosed limestone of the Grenville series! and is parallel
to the strike of the beds. In 1929 the writer? made a detailed study of the
pegmatite but did not at that time observe the occurrence of uraninite
or any of the decomposition products. In the autumn of 1936 the writer
visited the locality and collected a number of specimens, on the dump
from shaft number 2, containing small black mineral grains. These were
not examined in detail until the spring of 1938 when cubes of uraninite
were identified. On subsequent visits to the property, approximately 10
grams of uraninite have been obtained.

Mobpe oF OccURRENCE AND CrYSTAL HABIT OoF THE URANINITE

The chief mode of occurrence is that of small cubes, Fig. 2, which
measure up to 5 mm. along an edge. The cubes are rarely modified by
the rhombic dodecahedron and very rarely by the octahedron. A number
of penetration twins, Fig. 3, were observed. The crystals are most com-
monly imbedded in white quartz which is quite unusual, for all previous
occurrences observed by the writer at other localities the crystals were
associated with smoky quartz. The uraninite is coated with a white
material which gives the crystals a rough appearance. The crystals are
usually very fresh and unaltered when they occur in quartz, from which
they are frequently obtained without much fracturing of the uraninite
due to the fact that the quartz is finely fractured throughout the peg-
matite. Occasionally the uraninite in the quartz is altered to a black mass
which is readily reduced to a powder between the fingers. The feldspar,
which is usually a mixture of granular microcline perthite and albite,
also occasionally contains grains of uraninite which do not produce any
noticeable darkening of the feldspar in contrast to the feldspar of the
Canadian pegmatities which is conspicuously colored a reddish brown in
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482 B. M. SHAUB

the vicinity of the uraninite.® Irregular grains of uraninite without crys-
tal faces occur imbedded in greenish tremolite crystals which are asso-
ciated with the quartz and sphene. Both tremolite and sphene are often
abundant. The usual orange and yellow alteration products do not occur
with the uraninite associated with the quartz, and very rarely with that
associated with the tremolite.

One of the common minerals of the pegmatite is diopside which is
sometimes altered, especially when it occurs in larger crystals. Associated
with the altered diopside crystals and grains, as well as with calcite, one
sometimes finds a black radioactive material which is usually powdery
and originally may have been uraninite. The material is sometimes rather
firm and resembles the thucholite from the Ontario pegmatites. Owing
to the very small quantity of the material available a detailed examina-
tion has not yet been undertaken. It is hoped that further search may
reveal an additional quantity for continued investigation.

3

F16. 2. Uraninite cube from the McLear pegmatite, St.
Lawrence County, New York. X=10.
Fi16. 3. Twinned uraninite cubes from the McLear pegmatite,
St. Lawrence County, New York. X=9.

CrEMICAL COMPOSITION OF THE URANINITE

A number of the freshest looking crystals were tested on photographic
plates for their radioactivity, which produced strong radiograms in 36
hours. One of the good crystals was selected for analysis and the rough
coating removed by means of fine carborundum cloth, after which it
weighed 192 milligrams and had a specific gravity of 9.03. The crystal
was sent to Dr. Friedrich Hecht of Vienna for a microchemical analysis.
The work was done by Th. I. Koss-Rosenqvist of Oslo under Dr. Hecht’s
directions. His determinations are as follows:
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Insoluble residue after evaporating with HNO;. . ... ... .., 0.459,
(of which SiOsis)....... o~ - S ... (0.3
PbO...... . ) A ; 11.57
(Pb) s tititvanar e a5 STV T R O ...(10.74)
ALOs s 5w isisi asiess 2 DR ... 0.03
Fean,.. . . e - T BT T Te el . T 0.92
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CaO. ... . oo e e T cwe 2.50
MgO. ... . . .. 1.6
ThO;. . . it dea ) ; . 5.20
(Th)..... e . : (4.57)
VO, sissemsarsson & Ve G s TSRS ; AT ... 75.89
... o ... (66.90)
POs. . ... ... e B trace
ILO (—). T R R oo 0,07
HO(4).. ... o ! ... .not determined
St o A B e e eeinna... 0,20

102.80

The lead-uranium-thorium ratio <ﬁPb > is 0.156.
U+40.36 Th

Although all of the uranium is reported as UQs, Dr. Hecht states* that
most of the uranium “seems to be present in the form of UQ; because
increase in weight has been found instead of loss by ignition.” He further
states that he would not say that the “whole uranium would be UQ,.”

As very fine-grained pyrite is not uncommon in association with the
pegmatite minerals it is not unlikely that the small amount of sulphur
-present was combined with a corresponding part of the iron as pyrite
rather than with ordinary lead in galena. The latter is of extremely rare
occurrence in the pegmatite.

AcE or THE URANINITE

As one cannot determine from the microchemical analyses the amount
of ordinary lead that may be present, if any, the entire amount of lead
present must be assumed, for purposes of tentative age determination,
to be uranium lead. As obtained from the analysis the lead-uranium-
thorium ratio Pb/(U4-0.36 Th) is 0.156, which according to Holmes® is
of Laurentian age, or about the middle of the pre-Cambrian.

The occurrence of uraninite in the McLear pegmatite is believed to
be the first to be recorded in the Grenville formation of New York State
and is of interest in correlating the ages of the formations of St. Lawrence
County with those of Ontario. A tabulation of the ratios determined
from the best material investigated, chiefly uraninite, is given in Table 1.
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TABLE 1. TABULATION OF SOME LEAD- URANIUM-THORTIUM RATIOS FOR AREAS
IN ONTARIO, QUEBEC AND NEW YORK

| “Tead- | t= age in
Locality . uranium” millions of
Numbers refer to locations Mineral ratios of years=15140 log
on map, Fig. 1 analyzed the 1.115 Pb
analyses 1+U+ 36 Th

(1) Conger Township, Parry | Uraninite 0.155 1082
Sound Dist., Ont. (McQuire- | (Ellsworth)®
Robinson claim).

(2) Wilberforce, Cardiff Town- | Uraninite 0.157 1097
ship, Haliburton County, On- | (Ellsworth, 0.172 1193
tario, Lots 4 & 5, Con. 21. 2 analyses)®

(Todd)e 0.151 1056
(Wells)d 0.162 1125
(Hecht & Reich- 0.173 1204
Rohrig, 2 analy- 0.159 1110
s€s)°
(Alter & Kipp 2 | 0.160 1116
analyses)! 0.157 1100
(Hecht)e 0.163 1137
(Kroupa)s 0.164 1142
Av.0.162 Av.1128

(3) Henvey Township, Uraninite 0.116 832
Parry Sound Dist., Ont. (Ellsworth)h
Bessner Mine, Lot 5, Con. B. |

(4) Matawan Township, Euxenite-poly- 0.154 1075
Nipissing Dist., Ont. crase
O’Brien Mine, (Elisworth)t
Lot 29, Con. 3. [

(5) Butt Township, Uraninite 0.148 1037
Nipissing Dist., Ont. (Ellsworth 2 anal- 0.148 1037
Wm. Elliott Mine, yses!

Lot 13, Con. 7.

(6) Dickens Township, Monazite 0.12 852
Nipissing Dist., Ont. (Ellsworth)¥
Armstrong Claim,

Lot 9, Con. 13.

(7) March Township, Uraninite 0.166 1152
Carlton County, Ont. (Ellsworth)!

Lot 6, Con. 2.
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TaABLE 1. TABULATION OF SOME LEAD-URANIUM-THORIUM RATIOS FOR AREAS IN
OnTARIO, QUEBEC AND NEW YORK—(Continued)

“Tead- t=age in
Locality . uranium”’ millions of
Numbers refer to locations g ratios of | Years=15140log
on map, Fig. 1 analyzed the 1 1.115 Pb
analyses JrU+ .36 Th
(8) Villeneuve Township, Uraninite 0.156 1004
Papineau County, Que. (Hillebrand)™ 0.157 1100
Lot 31, Range 1, (Ellsworth)»
Villeneuve Mine.
(9) St. Lawrence County, New | Uraninite 0.156 1094
York, 3.8 miles N 47°45" E | (Koss-Rosenquist)
from Richville Station, Mc-
Lear pegmatite, No. 2 Shaft.
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Many analyses of radioactive minerals of the Grenville area in On-
tario were consulted, but unless the material used was believed by the
investigators to be essentially free from alteration, they were not in-
cluded. Some of the analyses of the middle and central parts of crystals
which were slightly altered at the surface were included when the results
of the analyses were in good agreement. Most of the analyses of uranium-
bearing minerals which have a very low percentage of uranium do not
give consistent ratios; hence, they were in general not included.

With the exception of the uraninite from the Bessner Mine, locality 3,
and the monazite from the Armstrong claim, locality 6, it is of interest
to note the close agreement in age between uranium-bearing minerals
as widely distributed as shown on the map, Fig. 1. The age of the first
two is distinctly younger than the others and they are probably Huronian
rather than Laurentian.

The computed ages for the uranium-bearing minerals shown in Table
1, except numbers 3 and 6, show a rather remarkable agreement when
one considers the many possible variables which may enter into the final
figures. While a large fraction of the variations may be assigned to the
probable loss of constituents of the minerals by alteration, nevertheless,
there may be a distinct difference in the actual periods when the peg-
matite deposits originated, for one would hardly expect the intrusion
and crystallization of the pegmatite magmas to be simultaneous over
such a large area. Expressed in per cent above and below the average
we have 8.75 and 6.3 per cents, respectively. The age of the uraninite
from the McLear pegmatite differs from the average by being 1.2 per
cent lower.

Nier’s® determination of the age of the Wilberforce uraninite on the
basis of the relative abundance of lead isotopes gives the age from
RaG/U»8 to be 1077 X 10° years and from AcD/RaG to be 1035X10°
years. These ages differ between themselves and are somewhat lower
than the average age (1128 X 10%) determined by use of the logarithmic
formula.
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