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URANIUM OCCURRENCES IN BUCKS COUNTY, PENNSYLVANIA, 

AND HUNTERDON COUNTY, NEW JERSEY 

By F o A o McKeown, P. W. Choquette, and R • C • Baker 

ABSTHACT 

Eleven occurrences of uraniferous argillite in the Lockatong litho­

facies and five occurrences of uraniferous sandstone in the Stockton 

lithofacies, both of Triassic age, are k~own in Bucks County, Pa., and 

Hunterdon County, N. J. Most of the occurrences were discovered by the 

Geological Survey, though prospectors found several. 

The Delaware quarry, Bucks . County, Pa. , was mapped and sampled in 

detail because the best exposed and most uraniferous argillite known crops 

out there . Sketches of two sandstone occurrences were made. Two stratigraphic 

sections of part of the Stockton formation were made ~n an unsuccessful 

effort to find key beds to which the urenium occurrences might be referred. 

The argillite occurrences contain as much as 0.034 percent uranium but 

commonly contai n only about OeOlO percent urani~. They are known to 

extend for several hundred feet along the strike and may possibly extend 

several thousru1d feet, but less than a mile. They range from about 1 to 

6 feet in thickness. 

The sandstone occurrences are characterized by the presence of pyrite 

or limonite and the alteration of feldspar to clay. The most uraniferous 

parts of the sandstone contain mud pebbles or lenses. The sandstone with 
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mud pellets generally contain from OoOl to 0 .. 03 percent uranium, but 

selected parts of the pellets contain a.s much as 0 .. 29 percent uranium .. 

The known occurrences are small, about 1 to 2 feet thick and 20 to 30 feet 

long.. None of the argillite or sandstone occurrences are now of economic 

importance, 

INTRODUCTION 

Eleven occurrences of uraniferous argillite and five occurrences of 

uraniferous sandstone are known in Bucks County, Pa., and Hunterdon County, 

N. J. (fig. 1). Uraniferous rock from the area was first known to the 

U. s. Geological Survey when Wilfred Carr of the Survey collected several 

samples of uranium-bearing sandstone and argillite from near Stockton, 

N. J., in 1948 (personal communication)o Later in the same year, after the 

highway had been widened, Donald H. Jormson (personal communication) of the 

Survey found torbernite at the same loca.lityo Since then Johnson (1950) 

and Stewart (1951) have examined the Stqckton locality and made a radioac­

tivity survey with car ... mounted. equipment along some of the roads in part 

of southeastern Pennsylvania and western New Jerseyo In the spring of 

1953 the writers found uraniferous argillite near Pipersville, Pa .. , and 

uraniferous sandstone at Raven Rock, N. J. These occurrences, plus~ 

a) the similarity of some of the sandstone in the Triassic formation to the 

Shinarump conglomerate, which contains many uranium deposits in Colorado, 

Arizona and Utah; b) the presence of copper at many places in Triassic rocks 

in Pennsylvania and New Jersey; and c) the conclusions of Stewart (1951, 

p. 10) provided a reasonable basis for examining in greater .G:etail the 

area between Stockton, N. J., and Pipersville, Pa. 
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Concurrent with the writers' reconnaissance!~. Joseph Busik of Point 

Pleasant, N. J. and Mr. Richard Spurgeon of Lansdale, Pa., were prospecting 

in the same area. They found uraniferous argillite in the Delaw·are quarry, 

which is owned and operated by Mr. Busik. 

The areas of outcrop that are directly along strike from known 
J 

occurrences of uranium were searched intensively. In addition, many of 

the streams and roadcuts were t raversed on foot with Geiger or scintill-
. •' 

ation counters ~ Stratigraphic sections (fig. 2) were measured at Stockton 

and in the vicinity of the Kief fer and Lipman properties (figs. 4 and 5) 

in an effort to find key beds to which the uranium occurrences could be 

referred~ Delaware quarry was mapped at a scale of 1:36o (fig. 3) because 

the highest grade uraniferous argillite found in this study is best exposed 

there. An unsuccessful attempt was made to correlate thin (less than 20' 

thick) lithologic units vTithin the Lockatong formation from the west side 

of the Delaware River to the east side. 

Radioactivity measurements were made with both a scintillation counter 

and a Geiger counter. The background radiation as measured was about 0.02 

milliroentgens per hour. For l ow levels of radioactivity 0.01 mr/ hr is 

very roughly equivalent to 0. 001 percent equivalent uranium. Thus in . 

this report where an outcrop is said to measure 0.1 mr/ hr the reader may 

~nterpret the measurement in terms of percent equivalent uranium by 

subtract i ng background (0.02 mr/hr) and dividing by 10. 
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GEOLOOY 

The area in Bucks County, Pa. , and Hunterdon County, N. J. , that 

is relevant to this report is underlain by sedimentary rocks of the Newark 

group and diabase sills and flows of Triassic ageG The sedimentary rocks 

of the Newark group in Pennsylvania and New Jersey have long been divided 
.... ;• 

into three formations: Stockton sandstone, Locka. tong argillite, and 

Brunswick shale (KUmmel, 1940, p. 102}. 
" 111 fit 

The Geologic map of New Jersey . (Lewis and Kummel, 1931) shows that 

within the area underlain by Triassic roeks, the Stockton formation underlies 

most of the southern part, the Lockatong formation is in the middle, and the 

Brunswick formation underlies the northern part. The Stockton formation is 

characteristically a sandstone, the Lockatong is mostly argillite, and the 

Brunswick is mostly shale. All three types of rocks, however, are found in 

each of the formations and, as fossils are scarce, establishment of formation 

contacts is difficult. 

Detailed studies by McLaughlin (1944, 1945, and 1949) and McLaughlin 

and Willard (1950) led them to believe that nthe Newark is not a group of 

three distinct formations successively deposited, but rather a series of 

interfingering, in part contemporaneously-formed, continental facies." 

(McLaughlin 1949, p. 43). The term lithofacies rather than formation is 

used by McLaughlin and others on their recent "GeolQgic . zra~ ~f BlJ.9kS .Qo\l,Pty, 

Pa otl (Bradford and others' 1950) 0 It Will also be used in this report 

because the writers believe this interpretation of the Triassic rocks is 

more realistice 
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Stockton lithofacies 

The Stockton lithofacies consists of interbedded conglomerate, arkosic 

sandstone, and red shale; sandstone predominateso In the Stockton area 

much of the sandstone has specks of limonite about 1/16-inch in diameter 

scattered through it. Microscopic examination of several thin sections of 

sandstones shows about 50 percent quartz, 20 percent microcline and 

plagioclase feldspars, and 20 percent clay matrix. The clay matrix is 

commonly stained with limonite. Pyrite, muscovite, and zircon are accessory 

mineralso 

In general, the sandstones are fine-to coarse-grained, though more 

commonly medium-grained and well indurated; they are white, tan, brown, 

and reddish-browno Clay pebbles are common though not abundant; they are 

most common in coarse-grained sandstone or fine-grained conglomerate. Red 

shal e and fine-grained red sandstone are co:rmnon in the upper part of the 

Stockton lithofacies. 

Lockatong lithofacies 

The Lockatong lithofacies is made up of black, dark gray, and red 

argillite. The black and gray varieties are commonly shaly or flaggy and 

finely laminated. Some of the lamellae are about 0.1 mm thick, and consist 

of pyrite. Red argillite ranges from very homogeneous, massive, hard rock 

to very thin-bedded soft rock which is typical of the Brunswick lithofacies; 

both the red and gray argillites; however, are characteristically thick 

bedded. Some beds, such as the red argillite at Delaware quarry, may be . 

as much as 30 feet thick. Transition zones between red and gray argillite 

are commonly chocolate brown, weather to a bu:tr color, and contain mudcrack 
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layers and intraformational conglomerateo The conglomerate consists of 

angular pieces of gray argillite in a red matrix. McLaughlin (1944, p. 63) 

refers to it as "grey in red breccia" and notes that such breccias are 

always gray in red, never red in gray. 

McLaughlin (1945, po 107) reports argillaceous limestone in the lower 

part of the Lockatong lithofacies o At the Delaware quarry a very peculiar 

bed in the transition zone between the lower red argillite unit and under­

lying gray argillite was noted by the writerso The fresh surfaces of 

this bed appear to be gray argillite., Weathered surfaces, however, show 

that the gray argillite has many small (0.,5 to 2 mm thick) veins of tan 

material., The weathered outcrop looks somewhat like a breccia or intra­

formational conglomerate., Microscopic examination shows that the ta.n 

material is dolomite and the gray material is argillite" 

Brunswick lithofacies 

The Brunswick lithofacies is most commonly found in the area 5 to 

10 miles north of Point Pleasant, Pa. It is typically poorly l~nated 

red shale interbedded with gray or green shale and red sandstone" Along 

the northwestern border of the area underlain by Triassic rocks, the 

Brunswick lithofacies contains some very coarse conglomerates. 
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URANIFEROUS SANDSTONE OCCURRENCES 

Stockton quarries 

The first uranium occurrence in the Triassic rocks of New Jersey 

and Pennsylvania known to the Uo So Geological Survey is in the vicinity 

of the Stockton quarries (loca,lity 1.:~ figo 1). The quarries are about 

1 mile north of Stockton along New Jersey Highway 29, between Stockton and 
--

Raven Rock, Hunterdon County; N., J o The uranium occurrence is not in any 

of t he quarries; it is a zone of decomposed arkosic sandstone in a bank 

on the southeast side of the road directly across from the quarrieso 

The decomposed uraniferous rock is probably in place and the underlying 

rock may:; therefore:; be u.ra.niferouso Several other radioactive zones were 

found in the wooded area ·between the road and a large vrater-filled quarry 

about 200 feet southeast of the road .. These are approximately 200 feet 

southwest along strike from the decomposed sandstone zoneo Lack of outcrops 

precludes further inferences about the relationship of the radioactive 

zones to each othero 

The quarries on the northwest side of the road were tested with 

Geiger and scintillation counters; the more accessible parts of the large 

quarry southeast of the road were also tested o No radioactive rock was 

found in either of them" 

Stratigraphic sections (figo 2) were measured at the Stockton quarries 

and at quarries and outcrops directly along strike across the Dela1-rare 

River where several other occurrences of ura~iferous rock 1the Kieffer 

and Lipman properties, as discussed bel ow) were found. Alth~~h the 

uraniferous zones are at or near the contact of limonite sandstone with 
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mudstone and appear to be at essentially the same horizon, the overlying 

strata cannot be correlated. The inference from field observations and the 

sections in figure 2 is that sandstone and mudstone units have strike 

lengths of less than 1 mile . 

The uranium at Stockton is in limonite-specked. arkosic sandstone and 

on joint surfaces of red-brm¥n mudstone. MUdstone and very fine-grained 

sand::;-::,.:me crop out next to the zone of decomposed arkosic sandstone, but no 

uranium minerals have been found on the outcrops.. The zone of decomposed 

radioactive rock is about 15 feet long and 10 feet wide. Torbernite is 

rarely found on joint ple~es of the mudstone and on other but random 

surfaces or disseminated in :pieces of the sandstone. Most of the radio­

active rock has no megascopic uranium minerals. Microscopic examination 

of the sandstone shows about 50 percent quartz, 40 percent feldspar, 

10 percent limonite and clay, and traces of a fibrous, pleochroic (yellovr 

to stravr yellmv) mineral '\vhich is probably uranophane. Much of the quartz 

is strained and fractured. Plagioclase, perthite, and a little microcline 

make up the feldspars. Mortar structure is common. 

About 100 feet southeast of the decomposed sandstone zone, outcrops 

of sandstone in the face of a quarry are bleached to light grayo Though 

the rock is obviously altered, the cause is not a:p:parento No significant · 

fracturing, faulting, or mineralization has been observed, and despite its 

proximity to the occurrence of uranium minerals, the rock in this bleached 

zone is not radioactive. 
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Kieffer quarry 

An abandoned quarry (locality 2, fig. 1) in a wooded area about 1 

mile vrest of Center Bridge, Bucks County, Pa. , is on property owned by 

Charles M. Ki effer. The Kieffer quarry may be reached by going 0.3 mile 

to the south along a secondary road off Pennsylvania Highvray 32, 1 mile 

west of Center Br:Ldge. The quarry is about 300 feet southeast of the 

secondary road. 

Sandstone and a little red shale and mudstone are exposed in the quarrY. 

The sandstone is medium grained, cross-bedded, yellow-white on fresh 

exposures and weathers to tan or brown. Most of it has !' specks", 0.05 to 

0.20 inch in diameter, of disseminated limonite. Bedding ranges from about 

l foot to as much as 15 feet in thickness. Though cross-bedding is common, 

the rock when quarried breaks out in thick units along prominent bedding 

· planes and jo.ints. 

The sandstone i s disconformably underlain by red-br~vn mudstone. 

The disconformity appears to be the result of channeling in the mudstone. 

One channel (?), about 25 feet vride, is 5 to 10 feet be4.ow the two most 

radioactive zones in the quarry (fig. 4). Another, about 100 feet wide 

and very poorly defined, is about 50 feet north of the smaller channel .. 

The two most radioactive zones in the quarry lie one above the other 

(fig. 4). One is associated with a lens of red mudstone with argi llic 

and limonitic alteration around it; t he other is massive sandstone with 

argillic and limonitic alteration. Two other sallt~ones) ~ 5 tc 'tl011Je~ long ~ 

of radioactive sandstone are located about ioo and 150 feet, respect:;J.vei:y, 

north of the zones shown in figure 4o The zones of uraniferous s~dstone 

are rich with limonite and clay. The limonite is believed to be the result 
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of oxidation of pyrite, which is rarely observed in the highly altered 

zones 1 and the clay minerals have resulted from decomposition of feldspar. 

Siderite, which might also oxidize to limonite, has not been observed. 

A thin section of the sandstone from the uraniferous altered zone 

contains about 50 percent quartz, 45 percent clay and limonite;; 5 percent 

feldspar, and traces of pyrite and zircon. The quartz is angular to sub= 

angular,; some is corroded and much is fractured. Clay and limonite appear 

to replace quartz along grain boundaries. Some of the limonite has a 

cubic habit and probably is pseudomorphous after pyriteo Most of the 

feldspar is albite; a little microcline is also present. Both albite and 

microcline are commonly partly altered to clayo 

Torbernite (?) is disseminated in part of the lens of red mudstoneo 

No uranium minerals were observed in the sandstone.. The secular equilibrium 

of uranium in sandstone is different than the secular equilibrium of uranium 

in mudstone. All samples of sandstone (FK3-97,-98,-99,-100$-101,-102, 

and ... 104) have an equi vale;nt-uranium content tha.t is higher than, or 

nearly equal to the uranium content o S~les of mudstone or sandstone 

containing mud pebbles {FK3~105,~106,~107, and -108) generally have a higher 

uranium content than equivalent-uranium content o 

Lipman. quarry 

A large quarry (locality 3, :f'igo 1) on property owned by Harry Lipman 

is located aboutl,500 feet northwest of the Kieffer quarry. ~e Lipman 

quarry can be entered directly from Pennsylvania Highvray 32, lQ 3 miles west 

of Center Bridge. 

Yellow to red-brown medium."' to fine-grained sandstone that grades 

upward into red mudstone is exposed in the quarryo The sandstone in the 

OFF!C L-\L USE ONLY 



/ 

A'JFFIGL USE ONLY 

119 
lower part of the quarry is :medium grained and contains "specks" of dissem= 

inated limonite. Red mudstone, whiih is probably the same mudstone exposed 

in the Kieffer quarry, underlies tht sandstone. 

Uranium occurs in the south\vesi face of the quarry in a slightly 

altered zone of platy sandstone, abl ut 1 foot thick and 25 feet long, 

(figo 5)o The zone is about 4 feet above the sandstone~mudstone contacto 

In contrast to the rock at the Kieffer quarry, clay is less abundant and 

mud lenses and pebbles are absento Analyses of the sandstone (samples 

FK-3=110,=111,112j-113, and -114) siow t.hat the equivalent uranium content 

is greater than the uranium content This conforms with the observation 

I 

regarding secular equilibrium and lithology noted from the samples 

collected at the Kieffer quarry. 

Raven ock quArry 

The Raven Rock quarry (localit 4, figo 1) is at Raven Rock, 

Hunterdon County, N, J, It is aboJ 500 feet long and 200 feet wide, 

Fine-to medium-grained sandstone wal quarried from it for building stone 

for many years, but the last large ! peration, was for riprap. This 

shattered the quarry face I!!:QA.thai;l• ti ! quarry ~~,no tlonger is~:l;abl.e' 

for the economic removal of buildin~ stoneo Local quarrymen, howeverj 

still occasionally take out a very Jmall quantityo 

Approximately 60 feet of, rock ~s exposed in the quarry. Forty feet 

consists of thick-bedded, mas.si ve, light gray to white medium ... grained 

sandstone that breaks cleanly along joint :planes and bedding planes o 

This sandstone grades upward into p~le fine-grained sandstone and 

purple siltstone and is underlain b1 red shalee In places the white 

sandstone has prolate spheroidal ~dney-shaped zones, 5 to 10 feet long, 
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that are rich in pyrite o About midwa.y between the top and bottom of the 

40=foot unit of light colored sandstone is a d.l acont i n\(OUs zone~ about 

l foot thickjl of pyrite=rich rock o 'Th:i.s zone is marked by limonite 

staining along a slight disconformity throughout the qua:rryo 

Radioactive rock has ,been found at three sites in the quarry, only 

one of which is in place e The outcrop site is at the top edge of the 

center of the east face of the qua.rryo A zone of clay and clayey sandstone 

about 10 feet long and as much as 1 foot thick has a radioactivity as much 

as Oo15 mr/hr in places . Several pieces of very radioactive rock have 

been found in talus on the quarry floor below the radioactive outcrop o 

Part of a clay pebble in one of the pieces conta ined Oo28 percent uranium 

(FK3=5) o A thin section of this s~ple shovrs"'·=in addi.tion to clay==py-.cite, 

limonite after pyriteg a few grains of. quartzJ> and a few grains of a bright 

yellow mineral that is probably uranoph~~eo Though the radioactive talus 

was directly below· the radioactive outcrop~ the talus may not have fallen 

from this outcrop ~ Approximately ha.lf way down the face of the quarry 

a. fractured zone may be the original site of the radioactive talus o 

The third occurrence of radioactive rock is road metal in an.d alon.g 

the road into the quarryo Several zones up to 10 feet in length measure 

as much as 0 Q 25 mr /hr in place.s o 

Reading School 

The Reading School occurrence (locality 5J fig o 1) is along the south 

bank of Lockatong CreekJ a quarter of a mile west of the school o This school 

is along the road halfway bet1veen Raven Rock and Rosemont o 
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Hhite medium-grained sandstone crops out along the Locka.long Creek .. 

As the strike of the sandstone is :paral lel to the creek and the dip is 

0 about 15 to the northwest, only a very small stratigraphic thickness of 

the rock is exposed, probably less than 5 feet. A zone of the sandstone 

ranging from several inches to about 1 fo9t in thickness is highly 

pyritiferous8 This zone can be traced discontinuously for about 250 feet 

along strike e About 75 percent of the zone is radioactive o In places the 

radioactivity is as much as 1.2 mr/hr, although 0.1 to 0.2 mr/hr is more 

common: 

Examination of four thin sections shows that the sandstone is made 

up of about 50 percent quartz, 20 percent feldspar, 20 percent clay and 

limonite and 10 percent pyrit~, mica, and zircon; pyrite is much more 

abundant than either mica or zircono 'I'he quartz is commonly fractured or 

strained; the feldspars, which are plagioclase and a little microcline, 

generally show some alteration to clayo MUch of the pyrite is euhedral 

and occurs as cubes modified vTi th pyri tohedron faces. 

Two grab samples (FK3-115 and-119) were taken at the most radioactive 

outcrops in the stream bed~ They ass~~d 0.044 and 0.006 percent uranium, 

respectively. 

URANIFEROUS ARGIUITE OCCURRENCES 

Locality 6 

The radioactivity of several outcrops (locality 6, fig. 1) along 

the east side of the river road, 0.2 mile northwest of' Byram, No J., 

measures as much as 0.1 mr/hr in pla.ceso The radioactive rock is dark 

gray argillite, metamorphosed almost to hornfels by a diabase slll<.~about 
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0.5 mile southeast of this localityo :Exposures of radioa ctive rock are 

' poor. Large outcrops of gray a.rgillit(:; are ex.posed on a hillside about 

20Q f eet northeast of the road o None of these rocks, hovrever, is radioactive. 

Locality 7 

Locality 7 (fig. 1) includes two occurrences of radioactive dark 

gr ay t o black argillit~ 0.7 mile south of Delaware quarry along 

Pennsyl venia High'tvay 32. The occurrences are about 100 feet apart 

stratigraphically. The lower occurrence is a massive unit of dark gray 

argillite 21 feet thick; the upper 8 feet of this unit grades into red 

argillite • The dark gray argillite measures as much a s 0. 1 rnr /hr in 

places; the average radioactivity, however, is about 0.0~· mr/hr, 

The upper occurrence of radioactive r ock is fissile dark gray to 

black argillite 't·rith a few brown silty laminations. A 6-foot zone of 

this rock has a radioactivity ranging from 0.1 to 0"18 rr.rr/hro 

Locali ty 8, Dela:terare ·:-;tuarry 

The Delaware quarry (locality 8, fig. 1) is located 2 miles north 

of Point Pleasant, Bucks County, Pa o, along State Highway 32~ It is about 

200 feet wide and cut bacl\. about 100 feet into the s ide of a. hill (figo 3) o 

I t is owned and quarried for building s tone by Joseph Busik of Point 

Pleasant. The presence of uranium in some of the r ock vra.s kno;;.m by 

Mr. Busik. before the 1.vriters visited the quarry. According t o Mrs Busik, 

a sample of the most radioactive rock was assayed by a cormnercial as sayer 

and contained 0 ~~ 1 percent uraniUln .. 
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Because the quarry contained the best exposure and most radioactive 

argillite known in the area, it was mapped at a scale or 1:360 (fig. 3) 

and the accessible radioactive outcrops of argillite sampled in detail ., 

The quarry is in red and gray argillite 1'rhich is part of the 11Double 

Red 11 'unit of lvlcLaughJ.in (1944, p. 65) . McLaughlin reports the thicknesses 

of the rocks in this unit to range as follows : red argillite, 22 to 33 

feet; ·:JJ.ack argillite , 29 to 36 feet; and red argillite, 34 to 45 feet. 

Though the thicknesses of the red and gray rock units shovm in figure 3 

do not exactly agree 1vith the thic1messes of the same units measured at 

several places by McLaughlin, the location and relative thicknesses of 

underlying and overlying strata indicate with little doubt that the rocks 

at the Dela'\vare quarry are in the 11Double Red 11 unit. The red argillite 

units are massive and even-grained. In general they break in the direction 

of bedding and of the t-vro main sets of joints in the area. tfuere it does 

not break in these preferred direction$, it has a conchoidal fracture. 

The transition zones between gray and red argillite are usually about 5 

feet thick. The gray units are massive to shaly and have a more hetero­

geneous composition. They are commonly very finely laminated "rith 

alternating dark gray and light gray or tan layers . Fine-grained sandstone, 

siltstone, and shale with mud-cracked layers may all be found in units 3 

feet thick or less. Some of the layers are contorted and broken, 

presumably by movement ~vlhen the sediment \vas still unconsolidated .. 

The structure at the quarry is ty~ical of the area . Bedding strikes 

about N. 85° E. and dips 10° -15° tn·l. Tr..ro set s of joints are prominent; 

one strikes about N. 50° E, ~~d dips 75° SE, the other strikes N. 50° W. 

and dips 75° ffi-1. A highly fractured zone about 15 feet wide in the north 
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face of the quarry (fig. 3) su~gests incipient faulting; no displacement 

was noted, however, at this zone. 

The uraniferous rock in the quarry is a zone of medium to dark gray j 

massive to shaly argillite. The most radioactive outcrop is about 40 

feet above the floor in the center of the west wall of :the q:ua.rryo By 

chance this :part of the zone was the most accessible as well as the most 

radioa ;:;?.t ive; it was therefore sa.m;pled in detail. Five channel samples, 

each consisting of 6 or 7 partsj were taken within a dip length of about 

25 feet. (See samples FK3-8o through FK3 .... 81~ with letter suffixes, table 1; 

figure 3 shows location~) 

The inaccessible parts of the black argillite zone were tested for 

radioactiv-ity by lovrering a Geiger tube on the end of 85 feet of cable 

down the side of the quarry face at three places. This showed that about 

30 feet south of sample locality FK3=81~ the zone is not ra.dioacti ve. At 

the two places it was tested north of the sample locality~ the zone was 

slightly, but distinctly, radioactiveo 

An outcrop of the zone on the south top edge of the quarry is not 

radioe.cti ve. Outcrops, along the road betvreen the quarry and the tool 

shed several hundred feet north of the quarry and in the stream bed just 

below the tool shed, are slightly radioactiveo A sample (FK3=85) taken 

in the stream bed contains 0.009 percent equivalent uranium and represents 

a thickness of 5 feet. The highly fractured zone in the northwest wall of 

the quarry is not radioactive at the level of the quarry floor. Atterrr.pts 

to test it higher up -vrere unsuccessful. 
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H cp 

Sample 
number 

FK3,..3 

FK3-5 

Table 1.=-Assay data for sa.m;ples of Triassic rocks from Hunterdon County, N. J., 

, _ ..... ,. . ...,._,.._ .- .,... __ . ...., .. ~, •• ~" • ~., . ·- - ---- ~ ... o-· .. · and Bucks Count~1 .. Pa-.- - .. 

Locality 

1, Stockton 

4, Raven Rock 

- Type 
of 

sample 

grab 

do. 

~ngth 

of 
sample Description 

Iron=stained, 
coarse ... gra.ined 
arkosic sand­
stone. 

Part of very 
radioactive red 
and gray clay 
pebble 

Uranium 
(percent) y 

0.035 

.29 

Equivalent 
Uranium 

(percent) y 

0.056 

.28 

~ FK3-6 4 do. Pink, fine­
grained sand-
1Stone Q 

.031 .034 
Cb 
til 
trJ 

···~ . FK3-7 4 dOc 
'M< 

Iron ... stained 
sandstone with 
gray and red 
clay pebbles 

.016 &017 

FK3-8 15 

FK3~9 15 

FK3.,.10 15 

channel 1 ft 

do. 1 ft 

do. 1 ft 

Dark gray shaly 
argillite 

do. 

do .. 

.002 .004 

.004 ,007 

.007 .010 

d) Uranium analyses by Audrey Smith, Esma Carrq:>bell and Blanche Ingram, U(j Sq Geological Survey 

gj Radioactivity analyses by Benjamin McCall and Julius Goode, U~ S" Geological Survey 

§ 
() 

~ I~ 
[:@ 

0 

~ 



Sample 
number 

FK3-11 

FK3-12 

0 FK3-13 
"'xj 
1-:t:j 

~ FK3-79 
~ 
f:i · FK3-80 A 
c: 
~ - FK3-80 B 
g 
~ FK3-8o C 

FK3-8o D 

FK3-80 E 

FK3-80·F 

FK3-80 G 

FK3-81 A 

FK3 ... 81 B 

FK3-81 C 

Table 1.--Assay data for samples of Triassic rock.s from Hu.nterdon County, N.J., 

and Bucks County, Pa ....... continued. 

Locality 

15 

15 

15 

15 

81 De ln.uare 
quarry 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Type 
of 

sample 

do. 

do. 

do. 

grab 

channel 

do. 

do. 

do. 

do. 

do. 

doe 

do. 

do. 

do. 

Length 
of 

sample 

11~ inches 

18 inches 

18 inches 

1.1 ft 

1 .1 ft 

.8 ft 

.8 ft 

1.2 :ft 

1.0 ft 

1 . 1 ft 

1.1 ft 

.8 ft 

Description 

do. 

do. 

d.o. 

Medium gray massive 
argill1te 

., 
CtO . 

Dark .~r~y to bl ack shaly 
arglJ_lJ.te 

Black shaly argillite 

Dark gray massive argillite 

Medium to light gray argil-
lite 

Uranium 
(perct;nt)l/ 

'-' 

0.003 

.001 

Medium to light gray argil.:.. ·_:·· . ::.:~~-"':'"" 
lite, few sandy laminae 

Medium [{>ray, :massive 
a.rgill:Lte 

do. 

Dark.g_ ra~ to black, shaly 
arg:tlli ... e 

Equivalent 
Uranium 

(percent)?} 

0.006 

.004 

.012 

.007 

,003 

.004 

.008 

o004 

.013 

.012 

0.002 

.003 

.002 

~ 
[~ 
~ ~ 
! I:-' 

~ tc: 
ftQ 
~ 0 
~ 

tJ 



Table lo~~Assay data for samples of Triassic rocks from Hunterdon County, N. J., 

and Bucks County, Pa.-~Continued 

Type Length Equivalent 
Sample of of Uranium Uranium 
number Locality s9.mple S3JIIPle Description (percent)!/ (percent)g/ 

FK3-81 D 8, Delaware channel 0.8 ft Black shaly argillite ..... _ 0.011 
quarry 

0 . 
8 ~ FK3-81 E . j · .; do. 1.2 ft Dark gray massive ...... - .029 ~ H argillite ~ 0 

~ FK3-81 F 
Q 

8 do~ 1.0 ft Mediwn to light gray -- .. .016 !;! 
c::: J\) l:-f 

~ FK3-81 G 8 Medium to light gray 
--.3 ....... 

do. 1 .. 0 ft --- .. 010 gj . 
~ araillite 1.. 

p 
i=< 

FK3-82 A 8 1.1 ft Medium gray massive 0~034 -~ do. .031 
argillite 

FK3-82 B 8 do . 1 .. 1 ft do. .011.~ .014 
.. 

FK3-82 C 8 do. ..8 ft Dark gray to black, .. 030 .033 
f?haly argillite 

FK3-82 D 8 do. .8 ft Black shaly argillite .029 .028 

FK3-82 E 8 do. 1.2 ft Dark gray massive 
.argillite .011 o0l3 

FK3-82 F 8 do. loO f't Medium to light gray .. 008 .011 
argillite 

\ __ 



Table l o--Assay data for samples of Triassic rocks from Hunterdon County, N. J~, 

and Bucks County, Pao--Continued 

Type Length Equivalent 
Sample of of Uranium Uranium 
number Locality sample sample Description (percent),!/ (percent)§/ 

a 

FK3-82 G 8, Delav1are channel Medium to light gray 0.002 Oo004 
quarry argillite, f ew sandy 

laminae 

0 
8 ~ ~ FK3-83 A do. 1.1 ft Medium gray massive .001 e003 

H argilli te H 
0 0 

~ 8 .,004 
·~ 

t-t FK3-83 B do . 1.1 ft do a .001 ~ 
1:-i 

C! c:: 
m 8 ,8 ft .004 ~ t:tJ FK3-83 C do. Dark gray to black, .001 
0 ~h~ly argillite ~ ~ 
~ ~ 
~ FK3-83 D 8 do. .8 ft Black shaly argillite .013 .018 

FK3-83 E 8 do. 1.2 ft Dark gray massive .016 .016 
argillite 

FK3-83 F 8 do. 1.0 ft Medium to light .012 .013 
gray argillite 

FK3 ... 83 G 8 do. Medium to light gray .010 .013 
argillite, fevT 
sandy laminae 

FK3=84 A 8 do . 1~1 ft Medium gray massive --"" a005 
argillite 

FK3-84 B 8 do •• 
... _ ... .016 

do. l . J. ft 



Sample 
number 

FK3-84 C 

FK3-8l~ D 

s 
H 

~ FK3-84 E 

c:: 
fi3 FK3-84 F 

~ 
t"! 
t:< FK3-84 G 

FK3-85 

FK3-87 

FK3-90 

FK3-97 

FK3ao98 

Table lo'*'-Assay data for samples of Triassic rocks from Hunterdon County, N. J., 
and Bucks County, Pa.--Continued 

Ty:pe Length Equivalent 
of of Uranium Uranium 

Locality sample s~le . Description (percent)y (percent)g/ 
.,.. ... ~_. ... 

8, Delaware channel 0.8 ft Dark gray to black, --- 0.005 
.quarry shaly argillite 

8 • do. .8 ft Black shaly --- .012 
argillite 

8 do. 1.2 ft Dark gray massive --- .010 
argillite 

8 do. 1.0 ft Medium to light 
.., __ 

o0l9 
. gray a.rgilli te 

8 do. loO ft Medium to light gray 
~rgillite, few sandy laminae 

8 grab 5.0 ft Dark gray argillite --- 0.009 

9 do. --- Pyritiferous black --- o008 
.shaly argillite 

4, Raven Rock · do. =-- Pyrite-rich sandstone Oo003 .004 

2, Kieffer channel Oo5 ft Medium~grained limonitic .021 o022 
. quarry ~rkosic sandstone 

2 do o o5 ft ·do. .016 o0l5 

~ 
~ 
H 
0 

I\) ~ 
\0 c:: 

f'3 
0 

~ 



Table 1~~-Assay data for samples of Tri assic rocks from Hunterdon County, N. J., 
and Bucks County, Pa .... -Cont~nued 

'r'J.Pe length Equivalent 
Sample of of Uranium Uranium 
number Locality sample sample Description (percent)y (percent)g/ 

FK3-99 2, Kieffer channel 0.8 ft Medium~grained limonitic 0.035 0.031 
Q.ua.rry arkosic sandstone 

FK3-100 2 do. .5 ft do. .018 ..021 

FK3-101 2 do. ·3 ft do. .024 .066 
I~ ~ do. . 5 ft do • .016 .054 
~ 

FK3-102 2 H H 0 0 !;! 
~ FK3-101+ 2 do. 5 ft Purple~gray mudstone .oo4 .006 w 

0 f:-1 

c:: c 
.8 ft .016 

m ga FK3-105 2 do. Med.ium-gra.ined limonitic .010 txJ 

0 arkosic sandstone in 0 
~ 

·~ contact with mudstone lens ~ 

FK3-106 2 do .. .l ft Dark purple mudstone under .095 .047 
FK3-105 

FK3-107 2 do. .3 ft Sandstone lens with clay .022 .Olh 
pebbles, within mudstone 
lens and subjacent to 
FK3-106 

FK3-108 2 do. .2 ft Purple mudstone .,012 .010 

FK3-109 2 do .. .5 ft Medium grained arkosic e006 .004 
sandstone with rr specks u 
of l imonite 



':J:iable lo=-Assay data for samples of Triassic rocks from Hunterdon County, N~ Jo~ 

and Bucks County!) Pe..= ~Continued 

Type Length Equivalent 
Sample of of Uranium Uranium 
number Locality sample sample Description (percent)!/ (percent) gj 

FK3-110 3, Lipman channel 1.0 ft Fine=g~ained, arkosic 0.012 0.025 
quarry platy, limonitic 

sandstone 

FK~lll T do., o8 ft -- do. .010 o056 

0 FK3eo112 3 do. .4 ft doo .008 .029 ~ ~ 
dd. .4 ft o008 H ij FK3 .. 113 3 do. .023 Q 

~ · FK3=114 3 do$ .. 5 ft Medium-grained, arkosic .001 .002 ~ 
~ 
c:: 

m .~andstone with "specks 11 
£{1 

I of limonite; su'bjacent . 
~ ~ . to FK3""112 
.~ t:-4 

FK3 ... 115 5, Reading grab "'""'"" Fine=grained, arkosic, .044 o044 
School pyritiferous sandstone 

FK3 .... 119 5 do. ....... doo .006 o035 
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e observable extent of the zone of radioactive argillite, therefore, 

by outcrop measurements of radioactivity and samples, is from 

center of the quarry northward about 230 feet to the 

The most radioactive part of the zone is black fissile argillite. 

ium minerals have been observedo Pyrite is common, though not 

a.bun nt~ as coatings on joints and a.s finely disseminated euhedral grains 

gray and black argillite., One patch of malachite about the size of a 

fift cent piece was found in a block of the red massive argillite about 10 

feet radioactive zone. It was not radioactive. 

Locality 9 

tcrops of argillite (locality 9, fig. 1) in the first creek south of 

2.5 miles north of Byram~ No J~ are radioactive~ 

bed of black, fissile pyritiferous:; argillite about 2 feet thick 

es as much as 0.15 mr/hr and averages about 0.1 mr/:P..r. A sample 

) contained 0.008 percent equivalent uraniumo Tne black argillite 

grade upward into non..radioactive gray argillite that in turn grades into 

a seq ence of red argillite about 60 feet thicko About 10 feet of gray 

ite with mud"'·cracked layers ,overlies the red sequenceo Another thick 

seque ce of red argillite overlies the mud-qracked gray beds.. None of the 

rock bove the 2=:foot black bed is :radioactiveo 

Localities 10 and 11 

Traniferous argillite occurrences at localities 10 anP. 11 (fig.l) are 0 .. 1 

and 0. mDe respectively upstream from State Highway 32 in the stream 1 mile 

north of Delaware quarryo The more easterly occurrence is a zone of black 

argil ite about 2 feet thick whose radioactivity measures from Ool to Oo2 
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mr/hro Mud-cracks filled with grey argillite are common in this zoneo 

The uraniferous rock contains a fe\lr laminae, about Oo5 rom thick, of :pyriteo 

Localit:i,es 12, 13, and 14 

Three uraniferous argillite occurrences are located along Tohickon Creek, 

starting from the first bridge west of the Dela-t-rare River across the Creek, 

about 2 miles northwest of Point Pleasant, Pao The first occurrence (14) 

is about 0., 5 mile do1ro.stream from the bridge; the second (13) is about 

Oo75 mile downstream from the bridge; end the third (12) is 500 feet 

downstream from l3o (See figo 1o) 

At locality 14 the radioactive rock is a black argillite, 2 to 3 feet 

thick, which measures Ool2 mr/hro Tv1o feet of black argillite at locality 

13 mea~ures Oo08 mr/hr; mud cracks are abundant about 4 feet below this 

rock ., Slightly radioactive red argillite occurs at locality 12, where a 

2-foot stratigraphic thickness measures 0 .. 05 rnr/trr:.. The rock overlying and 

underlying this 2=foot zone measures about 0.02 mr/hr .. 

Locality 15 

Outcrops of argillite (lQcality 15, figo 1) in a dirt road 1.5 miles 

northeast of Pipersville and 0 o 3 mile north of ~rohickon Creek:; Bucks County, 

Pa. have a radioactivity of about 0.1 mr/hr., The outcrops are near the 

edge of the road and very poorly exposedo The radioactive zone is part of' 

a unit of gray argillite and siltstone of unf":..llown thicknesso It appears tc 

be about 4 feet below a unit of red argillite., About 3 feet of the gray 

argillite is radioactive; a grab sample (FK3-79) of it contains 0.007 percent 

equivalent uraniUm. 

OFFICIAL USE ONL"i 



OFFICIAL USE ONLY 

34 

Local:tty 16 

A section, about 15 feet thick, of dark gray to black argillite and 

shale (locality 16, fig. 1) is exposed by a roadcut along Uo So Highway 

611, a quarter of a mile northwest of Pipersville, Bucks County, Pa. 

The rocks strike N. 50° E. and dip 10° NW. Near the middle of the section 

a 2- to 4-foot zone of shafY and massive argillite ls radioactive. This zone 

crops out continuously for about 400 feet along the dip of the beds. 

Samples (FK3-~ through F~J-13.) from the radioactive zone range from 0. 001 to 

0.007 percent uranium and average 0.004 percent uranium over a thickness 

of 4 feet. 

CONCllJSIONS 

None of the occurrences of radioactive rock described in this report 

are now of significant economic importance; all are too small and too low 

in uranium contento Other occurrences are likely to be found, but the 
/ 

data are too few to predict their nature and locationo Some inferences , 

may be made, however, from the nature of the known occurrences and their 

comparison to similar uranium deposits elsewhere in the United Stateso 

. The uranium in the argillite may be syngenetic c1... This origin is 

suggested by~ a) the homogeneous distribution of uranium in certain dark 

gray or black units; b) the wide lateral distribution(at . least several 

hundred feet, possibly thousands of feet) of uranium in any particular unit 

as compared to a limited vertical distribution (less than 10 feet ):-; 'c) no 

observable relation between uranium content and structure; and d) a low 

uranium content (generally about 0.010 percent)o The chief differences 
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between the uraniferous argillite and typical uraniferous black shale 

occurrences, such as the Chattanooga sh.a1e~ Nonesuch shale, or the alum 

shale of Sweden, are that the argillite is nonmarine and probably contains 

less carbonaceous or bituminous matter (judging from its color); and its 

lithologic units, both uraniferous and nonurani:ferous, are much less 

extensive. 

The uranium in sandstone of the Stockton lithofacies is associated 

with euhedral pyrite and argillic and limonitic alteration. As these 

features are epigenetic, the uranium is inferred to be epigenetic. The 

intensity and localization of the alterations suggest that hydrothermal 

solutions may have been the transporting agent of the uranium and pyrite. 

Analogy with other uranium deposits in sandstone elsewhere in the 

United States, mos·t of which are in Colorado and Ute.h, may be the best 'vay 

to evaluate the Stockton occurrenceso Several geologic features generally 

found with sandsto~e deposits of this type are~ a) the common occurrence of 

mud pebbles and lenses, and pyrite or limonite b) the concentration of 

uranium at or near disconformities 7 many of which are stream channels; 

c) the general occurrence of an impermeable shale ·mudstone, or similar rock, 

as the underlying strattun; a.nd d) the :fact that the host reck is coml'IlOnly· a 

sandstone of fluvial origino The Stockton uranium occurrences, however, 

lack carbonaceous ·material or significant 'quantities of copper or vanadium 

which are two important features in the sandstone type deposits of the 

Colorado Plateau. This lack of elements commonly associated with uranium 

suggests that mineralization was weako Although the role that carbonaceous 

matter plays in the deposition of uranium :i.s only in the realm of theory, 

its presence and abundance .at so max1y deposits in western United States 
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make it empirically an ~ortant guide. Because it is generally sparse 

in the Triassic rocks of New Jersey anct Pennsylvania~ and because copper 

and vanadium are lacking a.t the Stockton occurrences described herein, it 

is believed. unlik!~ ly that any high .... grade ure"nium deposits occur in the 

Stockton forme~iono 
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