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RADIOMETRIC RECONNAISSANCE EXAMINATION IN

SOUTHEASTERN PENNSYLVANIA AND WESTERN NEW JERSEY

By

Robert H. Stewart

ABSTRACT

In May 1950, 350 miles of road was traversed in the vicinity of

a torbernite locality in New Jersey. The radioactivity of the area

traversed was two to three times above normal, averaging 0.003 percent

equivalent uranium. It is estimated that there is 1,000 tons of rock

averaging 0.009 percent uranium at the torbernite locality. The pres-

ence of this area of above-normal radioactivity suggests that further

study is needed in the Piedmont belt and the flanking sediments, which

may contain economic deposits of uranium minerals.

INTRODUCTION

Daring the last two weeks of May 1950, a U. S. Geological Survey

field party, consisting of Donald H. Johnson and Robert H. Stewart,

made a radiometric reconnaissance examination of 350 miles of road

in parts of southeastern Pennsylvania and western New Jersey. This

worIc was done on behalf of the Division of Raw Materials of the U. S.

Atomic Energy Commission. The torbernite locality near Stockton, New

Jersey / was re-examined to outline the extent and grade of the

J Johnson, D. H., A torbernite deposit near Stockton, Hunterdon
County, New Jersey: Trace Elements Memorandum Rept. 125, August 1950.
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deposit. Two copper prospects also were examined. A summary of results

of a 1948 examination of two localities near Easton, Pennsylvania is in-

cluded in this report.

The road traverses, using the car-mounted radiometric equipment,

included radioactivity and lithology observations on pre-Cambrian gneiss,

schist, and pegmatite; Paleozoic limestone; and Triassic sandstone, shale,

and diabase. A total of 140 outcrops, comprising 45 linear miles, was

examined.

Figure 1 shows the roads traversed, the localities sampled, and the

general geology of the area, as condensed from the state geologic maps

of Pennsylvania and New Jersey.

Locality 4 (fig. 1) in the Triassic Lockatong red shale was used

as a standard for the area's "normal" radioactivity in checking the

calibration of the radiometric instruments during the two-weeks work.

This "normal" radioactivity, determined by outcrop examination and sample

analyses to be about 0.003 percent equivalent uranium, represents the

average radioactivity of the least radioactive rocks or essentially the

"background". The "normal" radioactivity of this area is about two or

three times higher than the "normal" level of radioactivity found in pre-

vious car-mounted examinations made in the northeastern states.J

J P. F. Narten, F. J. McKeown, and D. F. Johnson, personal communica-
tion.________________________

The author wishes to thank D. H. Johnson for his assistance in the

field, and P. F. Narten for his helpful comments in the preparation of

this report. All analytical work was done by the Survey's Trace Elements

Section Washington Laboratory.
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STOCKTON LOCALITY

The Stockton torbernite locality (fig. 1, locality 7) is in a sand-

stone quarry one-half mile northwest of the town of Stockton, Hunterdon

County, New Jersey, on the road to Raven Rock. The Triassic Stockton

formation in the quarry strikes N. 50 E. and dips 13 NW. Three sets

of joints were measured. One set strikes N. 320 E. and dips 850 south,

another strikes N. 730 W. and dips 850 SW., and the third set strikes N.

500 E. and dips 270 NW. Quarrying operations on the dark reddish-brown

sandstones and shales have left a ridge 25 feet high and 50 feet thick

separating two adjacent quarry faces. A roughly tabular copper-uranium-

iron-manganese mineralized zone ten feet wide, the longer exposed di-

mension of which trends N. 350 W., extends through the ridge from quarry

face to quarry face but is absent on the quarry floors. Sandstones and

shales within this zone are light reddish-gray. The joint surfaces with-

in the mineralized zone are coated with manganese stains, hematite, and

limonite films, boxwork structures, and in places with torbernite and

muscovite. The rock within the zone averages approximately 0.009 per-

cent uranium with a few small spots containing up to 1.24 percent

uranium. Outward from this zone the amount of radioactivity decreases

gradually for 20 to 30 feet. The remaining rocks in the quarry are esti-

mated to contain less than 0.003 percent equivalent uranium.

Taking surface measurements of the most highly radioactive part of

the mineralized zone as 25 feet high by 50 feet long and 10 feet wide,

and taking 160 pounds as the weight per cubic foot of sandstone, there

is estimated to be 1,000 tons of rock containing 0.009 percent uranium,

or 180 pounds of uranium.
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The mineralogy suggests a possible hydrothermal origin, and primary

uranium minerals may exist below the zone of oxidation, beneath the ridge.

Exploratory drilling might extend knowledge of the mineralized zone.

COPPER PROSPECTS

The occurrences of torbernite and metatorbernite, copper-uranium

minerals, at Stockton, prompted investigation of other copper-mineral

occurrences in the area. Long-abandoned copper mines at the northwest

corner of the intersection of Mine and Shields Streets on the western

edge of Flemington, New Jersey (fig. 1, locality 5), and 1 mile north

of Somerville, New. Jersey (fig. 1, locality 1) were examined and sam-

pled. All materials examine contained less than 0.001 percent equiva-

lent uranium. Both copper-mineral occurrences probably are contact

metamorphic types of deposits in which the copper sulfides, which have

since been oxidized to azurite and malachite, were deposited in altered

Triassic Lockatong shale within a few feet of the contact with diabase

dikes and sills. At the Somerville mine native copper and native silver

were found.

EASTON LOCALITY

The two radioactive-rock localities near Easton, Northampton County,

Pennsylvania (fig. 1, localities 9 and 10) examined by Frank A. McKeown

and Harold H. Arndt in 1948 were visited but no additional studies were

made. A summary of McKeown and Arndt's work follows.

The occurrence of autunite, carnotite (?), thorianite, thorogummite,

and uranophane at the C. K. Williams quarry (fig. 1, locality 10) has

OFFICIAL USE ONLY



OFFICIAL USE ONLY

9

previously been described. J. This ouarry is on the southeastern slope

J Valentine, W. G., Report on reconnaissance surveys in eastern
Pennsylvania: Union Mines Development Corp. Rept., pp. 18 and 19, 1944.
(unpublished)

J Wells, R. C., Fairchild, J. G., and Ross, C. S., Thorianite from
Easton, Pennsylvania: Am. Jour. Sci. 5th Ser. vol. 26, no. 151, pp. 45-54,
1933.

of Chestnut Hill, 1.5 i:miles north of the center of Easton. Near U. S.

Highway 611, and about 150 feet south of the quarry, outcrop measurements

with a Geiger counter indicate an area 25 feet by 100 feet with an equiva-

lent uranium content ranging from 0.02 to 0.05 percent. A sample (*560)

of the rock from this area contained 0.058 percent equivalent uranium by

laboratory analysis, 0.009 percent chemical uranium, and 0.30 percent

thorium.

Radioactivity was noted at the other locality (fig. 1, locality 9)

in a road cut, where State Highway 115 crosses the southwestern end of

chestnut Hill. The radioactivity in the soil-covered portion of the cut

is estimated at 0.015 percent equivalent uranium. Two samples collected

from small protrusions of weathered gneiss contained 0.009 and 0.012 per-

oent equivalent uranium by laboratory analysis. Chemical analyses of

these samples showed 0.004 and 0.008 percent uranium respectively.

OTHER LOCALITIES

Two localities (localities 2 and 3, fig. 1) of higher radioactivity

in pre-Cambrian granite and gneiss were sampled. Comparison of chemical

and radiometric analyses of these samples indicates that the radio-

activity is due either to the presence of thorium or to the lack of

equilibrium of uranium and its daughter products.
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In t.he Triassic Lockatong shale at localities 6 and 8 the black

baked portions of the shale adjacent to diabase sills and dikes are more

radioactive (0.008 percent equivalent uranium) than the red unbaked por-

tions of the same beds (0.003 percent equivalent uranium). Chemical

analyses of samples from the baked portions of these beds range from

0.002 to 0.005 percent uranium.

CONCLUSIONS

The relative high leel of radioactivity in southeastern Pennysl-

vania and western New Jersey as compared with other areas studied in

the northeastern states, the presence of torbernite at Stockton, New

Jersey, and the radioactive minerals at Easton suggest that this section

of the Piedmont belt and the flanking sediments are worthy of addition-

al study as areas that may contain potential economic deposits of

thorium and uranium minerals. The Geological Survey plans to do this

work.
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- Table l.-.Summn-ary of information on samples collectesd in southeastern Pen sy1lvania and western New Jersey.

numbered locality
and description

7 . mile north. of Stockto
0a~*n. 0o >00R

(1

7

no .

10

E quiv al ent
uranium
(percent 03

0.0Y( 2

0.o014

Chemical
uranium ,a
percentt Reoarks

0. U2. Triassic Stockton f 4 rl..or.

u . 00

0.087

0-JS

do,

aa.

Flourescent
sandstone

Fluorescent
water

Mineralized
diabase dike

Baked shale

Baked shale
and sandstone

Baked shale
and sandstone

Granite gneiss

Shale

7 cO,

7 do.

5 Southwest corner of Mine
Street and Shields Avenue,
Flemington, New Jersey.

1 Old copper mine, 1 mile north
of Somerville.,

S 0.9 mile south of Woodville
on unnumbered blacktop road.

S do.

3 Along dirt road from Cokesbury
to Califon on the eas shore
of the Raritan River.

4 4.9 miles north of Flemington
on Highway No. 30.

c0.00)1

S0.001

<0.001

u.006

0.004

0.007

0.003
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L0. 00.3 Water erse ro d at

foot of outcrop.

0.000 Sample came from the most
mineralized portion of the
outcrop.

0.000 1 grab sample from the most
cupriferous port ions of
the dump.

0.002 From the top part of the
outcrop. Triassic Locka.
tong shale.

0.001 From the bottom part of the
sane outcrop. Triassic
Lockatong shale.

0.002 Chip sample from 100--foot
outcrop. Pre-Cambrian.

0.001 Triassic, Lockatong shale.
This outcrop was used as a
checkpoint during the two-
weeks work.

Lot 1607
Sample No

*325

Type of
material

Sandst one

o,

c.o.

*342

*343

*32

*329

*330

*331

*'334

*335



OFFICIAL USE ONLY

12

Table l.-Summary of information on samples collected in southeastern Pennsylvania and western New Jersey
(continued.)

Time of
mater ial

Granite

Granite
gneiss

Granit e
gneiss

Baked
argillite

Baked
argillite

Numbered lzoality
anda. es cgit4on

2 In railroad cut 300 ft. south--
east of railroad station at
Glen Gardner, New Jersey

2 do.

2 do,"

Equivalent
uranium
( errcent ) _

0.009

Absent

0.001

In quarry about 1000 feet
north of the railroad. station
at Byram, New Jersey.

6 do. 0.008

Chemical
uranium

(percent ) Remarks

0.002

Absent

0.001

0.002

0.005

*336

Lot 1600
Sample No.

Q*6 art z and
lime
silicate
minerals

11 0. K. Williams quarry 1.5 miles
N. of the center of Easton,
Pennsylvania.

0. 0 58&1 0.0091& Pre-Caibrian Franklin
limestone contains 0.30%
thorium 2/ and. 3.9 x 10"I
gms/Ra/gm
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Lot 1607
Sample No.

Chip sample across a 20-
ft. pre-Cambrian granite
dike in granite gneiss.

Pre-Canibrian granite
gneiss from northwest
side of granite dike
in *336.

Pre-Cambrian granite
gneiss from the south-
east side of granite
dike in *336.

Triassic Lockatong shale
baked by adjacent diar-
base intrusion. Chip
sample from all parts
of the quarry.

Chip sample from the more
radioactive beds in the
above quarry,

* 337

*338

* 339

*340

*560
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Equivalent
Lot 16co Type of
Sale No.-a

*561

*562

material

G'rnei s

Gnei.

Numbered locality
and . des rLi TiO

10 Road cu 1 m NI< T. of jucto
of Routes 115 and 611 in
Easton, where Route 'J.
crosses Chestnut Hill

T0

.oo6

Chemical
uranium

oOO4 ,

( r on

O.0o0-

xj A'alysLs ry 13 A. McCall except where noted

g/ Analysis by J. J. Rowe and F. S G r l r p

j Analysis by L. Shapiro
af Analysis by A. F. White

bJ Analysis by W. R. Chamipio,

2/ Analysis by H. Mela and FR S. Grixnaldi.

b , s my J. T, Bracke and W. R. Cbhampion
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