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RECONNAISSANCE FOR ~IOACTIVE MATERIAL~ IN 
NORTEEASTEM" UNITt'b STATES DURING 1952 - . 

Ey Francis Ao McKeown and Barry Klemic 

ABSTRACT 

Reconnaissance for radioactive materials was made in parts of Maine9 

New York, New Jersey, and Pennsylvaniao The primary objec ,t!v,e was to examine 

the iron ore deposits and aasociat·ed rocks in the Adirondack Mountains of 

New York and the Highlands of New Jerseyo In addi tion 9 several deposits 

known or reported to contain radioactive minerals were examined to delimit 

their extento Most of the deposits examined are no~ significant as possible 

sources of radioactive elements and the da~a peTtaining to them are 

summarized in table formo 

Deposits that do warrant more description than can be given in table 

form areg Benson Mines 9 Sto Lawrence County, No Yog Rutgers mine, Clinton 

County, No Yop Mineville Mines ~ Essex County~ No Yo~ Canfield phosphate 

mine~ Morris County 9 No JoQ Mulligan quarr~1 Bunterdon County 9 No Jo~ and the 

Chestnut Hill=Marble Mountain area, Pennsylvania and New Jerseyo 

The Old Bed in the Mine'~tille district is the only deposit that may be 

economically significanto Apatite from Old Bed ore contains as much as 4o9 

percent total rare earth, Oo04 percent thorium 9 and Oo018 percent uraniumo 

Magnetite ere at the Rutgers mine contains rad~oactive zircon and 

apatiteo Radioactivity measurements of outcrops and dump material show that 

the ore contains from Oo005 to OoOlO percent equivalenturaniumo One sample 

of lean magnetite ore contains Oo006 percent equivalent uraniumo 

The Canfield phosphate mine was originally opened as a magnetite mine 

but contains about 35 percent of apati teo 'Motiazit~:; !Ls ;al;So ·:.present in the 
I 

orec ' The apatite and monazite ~ a.:r·e ;ra&foaC:tive 

content of _the deposit is t90 · low to ·merit further study at the present_timeo 
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Garnet~ rich zones in the Benson Mines magnetite depos'i t contain as 

much as Oo017 percent equivalent uraniurno Most of the rock and ore~ 

however, contains about Oo005 percent equivalent uraniumo Available data 
.·'· 

indicate that the garnet-rich zones are enriched in radioactive allaniteo 

A shear zone in the Kittatinny limestone of Cambrian age·at the Mulligan 

quar~ contains uraniferous materialo Radioactivity anomalies elsewhere in 

the quarry and in adjacent fields_indicate that there may be other uraniferous 

shE1ar zones, Assays of samples and measurem~nts of outcrop radioactivity 

indicate that the urani~ content of these zones is low' samples contain from 
') 

Oa008 to Oo068 percent equival ent uraniumo The anomalies, however, may 

indicate greater concentrations of uranium below surficial leached zoneso 

The Chestnut Hill-Marble Mountain area contains radioactivity anomalies 
n 

for about 2 miles along the strike of the contact of pre- Cambrian Pickering 

gneiss and Franklin limestone formationsf) In places this contact is ·injected 

with pegmatite~ which probably was the source of the radioelements o The 

most favorable area for further study is at Marble Hountain, where a nearly 

continuous anomaly extends for about 1500 feeto · Sampl es from part of this 

area contain as much as Oo044 percent equivalent uranium and 0"005 percent 

uraniumo R~dioactive hematite and florencite (?)~ in which thorium may h~ve 

substituted for cerium~ are the ronly radioactive minerals observed in the 

Marble Mountain areaa 

INTRODUCTION 

I 

A reconnaissance for radioactive materials was· conducted in parts ofMainej . 

New York, New Jersey:~ and Pennsylve.nia (ffgs.~l,3 ·;·4 -3 5~ ~) 'fronr'July.l9 to( Oct ober 

9 , 195~ on behalf of the Division of Raw Materials of the Atomic Energy Commission.r 
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Although many types of mineral deposits were e~amined~ most of the field 

work was devoted to examining iron ore deposits and associated rocks in 

the Adirondack Mountains of New York and in the Highlands of New_ Jerseyo 

This study was made in order to see whether or not uranium is associated 

with titanium in these deposits as it is in the Tete district, 

Mozambique :7 Africa and at Olar.r, South Australia (Davidson and 

·Bennett, 1950)o Uranium at these foreign districts occurs in davidite, 
.. , 

in skarn near the contacts of gabbr9 with limestone.o Similar geologic 

sett ings are found at or near some of the magnetite deposits in northeastern 
\ 

United Stateso 

Several other types of deposits also were examinedo Because of the 

occurrence of pitchblende in a lead-zinc deposit in volcanic rock of 

Devonian(?) age near Cross Point;; Quebec 9 two weeks were spent in 

northern Maine searching for a similar suite of minerals or geologic settingo 

Inasmuch as a systemati~ reconnaissance of northern Maine was not feasible 9 ... 

most of the time was spent making contacts with local inhabitants wlfo may 

have had an interest in minerals or rocks and who could serve as guides 

to mineral deposits unreported in the literatureo 

/ ;.!. 

other localities sucJ:l as the .Annandale graphite mine 3 miles northeast 

of Clinton, No J o , and the Katahdin ,, pyrrhotite depo~i t at Katahdin<Iron 

Works, lv!aine were examined because "!}hey were .along the route to deposits 

scheduled for examination,, Sevex:al deposits known to contain radioactive 

minerals were examined or re~xamined in order to obtain detailed information 

on their extento These deposits are at Easton~ Pa~, Marble Mountain, 

Clinton~ arid Edison qu~, New Jerseyo 
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All the mineral deposits examined qy the writers and described in 

tables 1, 2, 3, and 4 have ~~en known for many yearso Most of them, 

however, had not been exam,d for anomalous radioactivity 'until mid 1952, 

Most of them had been explor d qy prospect pits or short adits and shafts, 

a few _had extensive workingso The most recent work at most of the deposits 

was done 50 years ago; they re commonly overgrown or cavedo Most of the 

deposits examined are neithe significant as potential sources of uranium 

or thorium nor of scientific valueo Data on the deposits are summarized 

in table formo The deposits described in each table are located on 
I p·, 

s~~~rate index mapso Figure 1 shows the areas covered by these ' index maps o 
.· ! ' ' .. !\ 

~ -.' 

Deposits that do contain mat rial of economic or scientific interest are 

discussed in separate sectio s in more detailo 

Ned Eo Nelson of the logical Surve,y was with the field party for 

several d~s in Maine and gu1ded the writers to the lead=zinc-pitchbl~nde 

deposit on the Busteed propet ty at Cross Point, Quebec, He first discovered 

that the lead~ zinc ore at th ~ s locality contained uranium and suggested that 

geologically similar areas northeastern United States ought to be 

examined for radioactive min ralso John Ho Eric~ also of the Geological 

Survey, assisted the-writers for .:3' weeks during August, while they \rere work-

ing in the vicinity of Benso M,~nes and the · Mineville district» ~ New Yorko 

Thanks are expressed to Harry Thwai tes of Houlton» Maine~ for guiding 

the party to the various min ral deposits near Houltono 
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Geologists, mine m~nagers 9 and other personnel of the Republic Steel 

Corpo, Jones and Laughlin Steel Cor:po t Alan Wood Steel Coo p . Nt o Hope min~ s> 

Rio_hard mine» and the Ringwood mine are to be thanked. for their coopera= 

tion" Charles Dyson 9 Co Ko Cabeen, and Arthur Montgomery of Lafayette 

College, Easton» Pao are also to be thanked for their aido 

MEASUREMENTS OF RADIOACTIVITY 

All measurements of rao.i oac ti vi ty at the ou terop were made with 

portable survey meters of the Geiger counter type, the gamma response of 

which was calibrated in milliroentgens per hour (mr/hr) by comparison with 

a standard radium sourceo Radioactivity measurements at the outcrop made 

during this survey may thus be compared to measurements of other surveys with 

similarly calibrated Geiger counterso The radioactivity of samples was 

measured with laboratory equipment!!» the response of which was calibrated 

/ 1_/ ·Uo So. Geolo Survey Trace Elel!lents Laboratory,. 

in percent equ~valent uraniu~ <% eU) by comparison with a standard sample 

containing a known amount of uranium in equilibrium with its daughter productso 

The values for the radioactivity measurements of outcrops expressed in 

mr/hr and the laboratory analyses of corresponding samples expressed in 

percent equivalent ure.ni urn are plotted- i.n figure 2o As determined by a 

least squares analysis of the data» the equation of the curve tQ.at fits the 
\ ·.' 

points plotted on figure 2 is cf, eU:: Oo121 mr/hr = Oo0036o The coefficient 

of correlation for these data is Oo73 9 where lo.O is perfect correlationo The 

curve (figo 2) can be used to interpret outcrop measurements made with 

portable survey meters of Geiger counter type 9 calibrated in mr/hr~ in 

terms of the equivalent uranium content of the rock. 
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GE OLOGY AND RADIOACTIVITY OF PRINCIPAL DEPOSITS 

Penson Minesj St ., IJawrence Cou..Ylty, Ne1-l York 

The l : •. agnetj_te deposit at Benson Iv~ines, 2 miles east of Star Lake, 

along Ne1.-r York -~igh\.Jay 3 (fig..,3), is currently being operated bJ the J ones 

and Laughlin Steel Corpo 

'rhe ore is a replacement body of magnetite and hematite in microclinf~ 

granite gneiss (Leonard, 1952, Pe 89)., Martite is also present as 

pseudomorphs after ma gnetite and, rarely, sulfide mineralso Like other 

magnetite ore bodies in rranite gneiss in the Adirondack magnet:tte dis-

tricts 1 the Benson ore body is large but relatively loH· in grade:» ave:rag""" 

ing about 25 percent li'eo According to Leonard (1952, p" 92);; the pr e-

ferred host rocks of the granite gneiss ore are · the biotite and sillima.~ 

nite fccies~ Locally a pyroxenite facies also serves as host for some o:re, 

Various paTts of the open cut vJere examined for radioactive minerals !l 

including the northHestern part "tAThere torberni te in pegmat ite has been 

:r·eported., T1:e outcrop of pegmatite had eBen stripped av.Jay~ but several 

nieces of it in the ,,.raste rock conta ined .: llani tee T1-::e most radioactive 

p r ts of the ore body are locally called the 11disseminated g3.rnet zone 11 

and the "blotclly !!. <:: rnet zone I! e 

One sa.-•nplr(F'F- 59) of magnetite ore vJlth garnet~ feldspar~ quartz:~ e nd 

a lanite contains Oo017 percent equivalent uranium., Field tests and analy-

sis for radioactivity of other samples (FK-60, -61, -63, =65, -66, -67, 

and 68) indicate, however, that most of the roc '" and ore contains from 

Oc002 to 0 ., 006 percent equivalent uranium and aver aees about 0"005 per-

cent equivalent uranium(! 
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~. ~ Rutgers mine, Cli!iton County, New York 

The Rutgers mine, about 5 miles north of Ausable Forks (figo4) 1 is the 

onl7 mine e~ed of a group of 3 mines known as the La Vake-Rutger~Hogback 
·j-) 

mineso The workings are floooedJ and past production is unknowno. The dumps 
~ . ~ . 

near the mine are estimated to contain about .300 tons of magnetite sub-oreo 

Postel (1952, Po 58) states: "The Rutgers ore occurs in a pink syenite 

gneiss and plagioclase syenite gneiss·ot the Lyon Mountain granite· gneiss 

containing numerous schlieren of pyroxene skarn ott. 

Radioactivit,y measurements of outcrops ~d dump material show that the 

magnetite ore_ contains from Oo005 to OoOlO percent equivalent uraniumo The 

s.yenite gneiss and pods and the schlieren of skarn in the gneiss contain 

less than 0~·002 percent, equivalent uraniumCI A sample (FR-51) of lean 

magnetite ore contains .Oo006 percent equivalent uraniumo 

Mineralogic stu~ of the ore shows that the radioactive minerals 

are zircon and apatiteo Most of the ore and su~ore on the dump is slight~ 

radioaetiveo It is inferred that the ~adioaotive elements are disseminated 
. . 

through the magnetite ore body and are not concentrated locally o .. The 

mineralogy'~ equivalent uranillDl content, and geology of this deposit are 

similar to · the .·. Old Bed at Mineville, N •·. ··,.Y: :·: · Inaccess~ bili ty of. the workings 

and the scarcity of outcrops of ore make further study of ·:the thorium and · · 

rare earth content of this deposit difficult and unwarrante.~_, at least until 

the Mineville occurrence has been studied and an evaluation made of these 

types of depositso 
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Mineville district, Essex County~ New York 

The mines in this district are all located in or near the village of 

Mineville (figo4)o They have been some of the richest and most productive 

magnetite mines in New York~ and haye been worked intermittently since about 

1785 J At present (1952) Republic Steel 'corporation is mining three of 

the ore deposits: The Old Bed, the Harmony bed, and the Fisher Hill deposit v 

The Old Bed is part of the Mineville group of ore beds (Kemp, 1908, Po 72) 

located in the village of Minevilleo The Harmony bed is about half a mile 

south of Mineville and the Fisher Hill deposit is about 2 miles north of 

Mineville o Another important group of mines is on Barton Hill ~ 1 mile 

northwest of Mineville; these are no ·longer worked o The Old Bed is of 

particular interest because apatite in it qontains an unusually large percent-

age of thorium and rarea.oearth elements o A little uranium is also. present 

in the apatiteo 

The 1952 discove~ of thorium and rare=earths in the Old Bed ore 

answers the question of ·the source of these same elements found in slag at 

the Old Colburn furnace ~ 2fmiles south of Minevillej and ,the radioactivity 

anomalies detected in the vicinity of Mineville o These anomalies 

were first detected b.1 traversing the.roads in the Mineville district with 

carborne Geiger counter equipment during the summer of 1949 (Narten and 

McKeown ~ 1952) o 

According to Kemp (1908, ·po 72) the Mineville group consists essentially 

of three separate 1 faulted parts of one comple~ folded ore bed o The 

separate parts,, though they may consist of more than one body of ore~ are 

known as the MillE;!r 9 Old Bed , and "2l" .... Bonanza-Joker ore bodieso 
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They ·occur as layers conformable to the foliation of enclosing syenite and 
I 

. gneiss and have been mined 7 9 000 feet down the dip (Linney, 1943, Po 489)o 
A 

The foliation strikes about No 30° Eo and pitches to the southo Because of 

the compiex folding , the . thickness of the ore bodies ranges from several feet 

to as much as 200 feet o The ore is massive or granular and ranges from 35 

percent iron to almost pure magnetite (60 to 70 percent iron)o 

The gangue consists of hornblende , augite, quartz , feldspar, and apatite , 

Apatite is present in the ver.y rich as well as the lean ore-=. t he Old Bed is 

the richest ore body i n the Mineville group and also contains the highest , 
percentage :of phosphorous (1 to 1t percent) o 

qyenite composed of microperthite ~ green augite , hornblende ~ and 

magnetite underlies the ._Mineville group of ore bodies a A gneiss :~ known as 

the "21 11 gneiss forms the hanging wall 9 and is general ly composed of micro= 

perthite, quartz , magnetite , and a few dark silicateso The transition 

between the n21n gneiss and magnetite ore is sharpe 

Apatite t hat occurs disseminated and in thin seams in the magnetite 

ore i s radi oactive o Microscopic examination shows ·that al though it is 

transparent, it is coated with specls of hematiteo X-ray diffraction patterns 
-.' 

of handpicked grains (FK=73AA) show the mineral to be fluorapatite o 

Spectrographic analysis shows: . Over 10 percent Ca, Pj 1=10 percent Si~ La 9 

Ce' Ool-loO percent Nd, Y, Th, Gd, Ba, Al, As, Fe~ Mg, Pf, Prj OoOl-Ool 

percent Er, Yb, Sr , Sm, B, Mn, Cd, Co 9 Ho, Lu9 Tm, Eu, Pb; Oo'001=0o01 percent 

Ni , Sc, Ti 9 V9 Ba; OoOOOl-OoOOl percent Cu, Cr , Bee ~ chemical analysis 

this _sa.mple contains -Oo018 .percent u, Oo04 percent Th, and 4o9 percent 

total rare earthso 

. ..... j" 
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The degree of radioactivity of various samples of orej rock, concen-
l 

trates~ and tailings seems to be a function 9f the amount, as estimated 

visually, of red or flesh-colored apatite pr~sent in the sampleo This 
I 

feature is best illustrated qy a comparison of radioactivity measure= 
j 

ments made at the original tailings pile formerly processed to obtain 

apatite as a fertilizer with the reworked tailings from this processo 
I 

T~e radioactivity of the original tailings rJnges from Ool5 to Oo20 mr/hr 
I 

and averages about Ool5 mr/hr; a sample (FK-73A) representative of materia~ 
I 

of average radioactivity contains Oc009 perc;nt equivalent uraniumo __ l'he 

radioactivity of the reworked tailings from ~hich apatit~ has been removed 
., 

averages Oo04 mr/hr; a representative sample :(FK-72) contains Oo002 per­
i 

cent equivalent uraniumo Testing of the tai~ings pile near the Harmony 

magnetic cobb~ng mill showed that parts of i1 average Ool mr/hr and_ con= 
I 

tain Oo008 percent equivalent uranium (sampl~ FK=77)o These tailings are 
I . 

from both the Harmony and Old Bed~ and the l~ss radioactive ·parts of the, 
I 
I 

tailings pile probably contain rock from the :Harmony bedo The tailings 
I 

pile at the Noo 7 mill averages Oo04 mr/hr artd a sample (FK=79) of it 

contains Oo004 percent equivalent uraniumo This tailings pile is made up 
I 

; , . I 

~ ·. of rock from the Fischer Hill deposit, Harmoriy bed, and Old Bed, and its 
· ' I 

low equivalent uranium content is probably t~e result of the diluent 

effect of the Fischer Hill and Harmony rock on the radioactive Old Bed 

tailingso 

The available data indicate that apatite in th~ Old Bed ore contains 

a higher percentage·of rare earths and thorium than has previous~ been I . 
I · 

reported in apatiteo The magnetite deposits 1a.t Hineville are analogous tc 

the · Kiruna type (Geijer;, 1931,. Po 14) of iro~ ores found in Sweden~Norway;, 
I 

Russia, Mexico, and Chileo From the Kirunavaara deposit in Sweden ·apatite 
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(96 c67% pure) is reported to contain Oo88 percent cerium earth (Geijer:1 
I . 

1931~ Po 7) o Apatite (87o86 percent pure) from .the Rektor ore body at 

Luossavaara contains Oo99 percent of the cerium group of rare earths and 

0;,05 percent yttria earthso As rare-earths are commonly associated with 

thorium and ·. uranium :J • radioactivity measurements may be an, expeditious means 

of estimating the rare-earth as well as radioelement content of apatite-

rich materialo Several other apatite-rich magnetite ore deposits were 

examined and sampled during the course of this reconnaissance ~ but 

Mineville ore is the most radioactive, and as the mines are in operation 9 

the geologic and economic significance of such deposits can best be s tud.i ed 

there .. 

Canfield phosphate mine, l-1orris County,. Netv Jersey 
I 

The Canfield phosphate mine is located about 2 miles west of Dover 9 

Morris County 9 N. J. (figo 5) o The mine was originall y explored for 

magnetite, but the extremely high apatite content (about 35 percent) made 

the ore worthless for smelting ~or irono According to Bayley (1910:J Po 
' 

381) the ore body is 8 feet wide arid dips 65° to ,the southeast; it W~aS 

explored qy two shafts, one of which was 40 feet deepc The workings are 

now completely caved and the area grown over with brush and treeso 

The ore -is a granular aggregate of magnetite and greenish~gray apatite ~ 
' . \ 

Quartz~ feldspar' and biotite are minor constituents 0 . 

- Ra.dioactivi ty examination ,of the dump rock around the caved shafts 
( · 

showed the rock with the highest, apatite content to be also the most 
I 

radioactiveo Laborato~ examination shows that apatite and monazite are 

the radioactive minerals o Though monazite is several times as radioacti,ve 
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as apatite, very little of it is present in the rock o Thus apatite is the 

preponderant radioactive mineralo The uranium and thori~~ content of this · 

deposit is too low to merit further studyo 

~fulligan quar~j Hunterdon County, New Jersey 

¥mlligan quarry owned b,y Michael CG Mulligan of Clinton, No Jo, is 

located on the west bank of the Raritan ,Rivet at Clinton, (figo5) o The 

occurrence of radioactive ~ock here first became 1mown when Mr o Thomas 
• # 

La Eak of · Avenel~ No Jo~ submitted a sample 1Cf ~uraniferous limestone toT 

the Geological Survey o On November 20 ~ 19501 R" U" King and V. R" \.Jilmarth 

of the Survey examined the quarry for anomalous radioactivity o Part of 
their results are included in this report$ On September 10~ 1952~ the 

authors visited the quarry and made a radioactivity survey of much of the 

area around as well as in the quarryo Radioactivity anomalies were found 

in an adjacent abandoned quarry in back of the Clinton House and in fields 

about 1,500 feet northwest of ~rulligan quar~ o 

Nulligan quarry is about 600 feet longo At the t:Lrne of the writers ll 

visit only a few tons of limestone per week to supply local needs vrere 
I 

being taken out of the middle of the southern part of the quarryo The 

abandoned quarry is about 300 feet longo Both quarries have been cut about 

50 •feet into a hill about 50 feet high under1ain qy limestone o · 

The quarry is in Kittatinny limestone of Cambrian ageo The limestone 

is thick-bedded, predominantly light gray in color, ·strikes No 5° WQ and 
. 0 0 

dips from 45 to 60 SW" In places it contains dark gray: to black layers 

of limestone and cherto At the southern end of }fulligan quarry a shear 
I 

zone, about 15 feet wide', strikes No 25° Eo and dips about 85° .JW o It ce.n 
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be traced for about 5CO feet southwest into_ the abandoned quarry, though 
I 

there is less evidence of shearing to the south,..rest o The zone is made up 

of shears of two ageso A 2- to 3-foot shear within the 15 feet . consists 

of highly fractured and crushed limestone and resulted from the most recent 

movement ·of the rocko - The remainder of the 15 foot zone is a limestone 

breccia that has been cemented with the same limestone.. It also has many 

fractures but they are probably related to the most recent shear ~ 

The shear zone is radioactive in varying degrees as far as it can be 

tracedo In general, however, the radioactivity decreases to the scuth-

west o A sample (FK-132) chippe ~ from a 2- b.1 6~foot area of the most 

sheared part assayed 0.008 percent equivalent uraniumo Geiger counter 

measurements at the outcrop indicate that th~s sample j_s not -represen-

tative; the assay is too low. The sample ·SUbmitted to t~e Sur;v_ey_ by Mre ' 

Bak presumably came from this zone and assayed Oo068 percent .uraniumo 

11 yellot-d.sh-tan . ee.rthy rna terial from -the shear zone has been i denti-

f i ed as apatjte by X-rayo Fluorescent bead tests showed that the material 

contai ns urani'u.111 o T __ e most rad:toa.ctive part of the l:tmestone is at t he 

north end of the quarry, a bout 500 feet north of the shear zone o At t his 

pl~ce a ft.-inch layer of black lim~sto~ ; confo~able to be~lding _ ~easured 

Oo7 mr/hro A srunple (FK-128) of this limestone assayed Oo046 percent 

l,U'aniume About 5 feet below the black layer, part's of a vertical joint 

surface a:::-e coat ed ,.Ji t h a yellow-green min-eral. The surface is radio-

active and a sample (F'K-129) taken from it assayed 0,.007 percent uraniumo 

Tbe yeJ.lowi sh-green _minernl has not been identif:tedo 

At sev€ral places in a pastur.e abo~t 1~500 feet northwest of the 
. ~ J. ~- • ~ . • ~ (. 

Eulligan quEt!'ry, areas as much as 100 . feet square measure from 0 o 05 to 



22 

Oo20 mr/hro There is no outcrop at these places~ Though they are not on 

strike with the shear zone exposed in the quarr.y ~ the inference is that other 
r 

radioactive shear zones may exist beneath the soilo Because uranium compounds 

leach readily,and the uranium is easily transported~ the anomalies detected 

on the surface may possibly reflect greater concentrations of uranium at 

deptho One or two diamond core drill holes into the shear zone and a trench 

about 100 feet long and 4 feet deep bulldozed in the pasture would probably 

provide enough information to determine whether or not the deposit has any 

economic possibilitieso 

Chest nut Hill-Marble Mountain area 

Numerous radioactivity anomalies and the occurrence of uranium- and 

thorium-bearing mineral s on Chestnut Hillj Northampton County 9 Pao . and 

Marble Mountain~ Warren Coun~ ~ N. J 8 (figo 6) _have stJlnulated interest in 

the possibility that these locali ties contain one or more deposits of 

economic value o Gehman suggested this possibility i n 1936 (Gehman~ 1936 9 

Po 9l)o The anomalies occur discontinuously along the top of Chestnut Hill 

(figo 6) from about l a5 miles southwest of the Delaware River northeastward 

to Williams quarr,y on the southeast flank of the mountain 1 just north of the 

cit,r limits of Easton o A rather continuous anomaly occurs for about 1 9 500 

feet along the top of Marble Mountain (figo 6)j one mile north of Phillips­

burgo In generalj the anomalies range from about Oa04 to Oo08 mr/hr . 

(where Oa02 mr/hr is background) and were detected with a 2.- ~~ 20-inch~ 

gamma~sensi ti ve Geiger counter o Except for 'VJ illiams quarry ~ most of the 

anomalous areas on Chestnut Hill do not have outcrops and are less 

intense than on Harble Hountaino Though no real quantitative 
"" 

significance can be given to the value of an anomaly, measurements 
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at large outcrops on ~~rble Mountain and relative paucity of megascopic 

radioactive minerals indicate that the anomalies are from large masses of 

weakly radioactive rock rather than small~ high-grade concentrations whose 

radioactivit,r is reduced b,y soil or rock covero 

The geology of the Chestnut Hill-Marble Mountain area has been 

described b.r Bayley (194l)o Peck (1904, Pa 163-185) has described the talc 

deposits; Wherry (19] 8~ Po 375-392) and Fraser (1939, . Po 159-200) have 

made studies of some of the rocks in the areao In general the geology de~ 

scribed below is from Bayley~ vrith minor modificationo 

According to Bayley~ Chestnut Hill and Marble Mountain are underlain 

b.r the Pickering gneiss and F~anklin limestone of pre-Cambrian ageo The 

Pickering gneiss probably contains 2 or 3 lithologic units that are mappable 

at least within the area shown on figure 6o Limestone and quartzite' of 

Cambrian age are in fault contact with the pre-Cambrian rocks and crop out 

on the flanks of Chestnut Hill and Marble Mountaino' A plug-like body of 

coarse-grained~ white plagioclase=quartz granite intrudes the Franklin 

limestone a few hundred feet north of Williams quarry (figo 6)o This body 

is locally known as Anthonyws Noseo Pegmatite, probably related to this 

granite and at places indistinguishable from it, cuts the Franklin limestone 

at the south end of Williams quarry o · 

The Pickering gneiss is made up of a va~ie~ of schi~ts~ gneisses 9 
I 

quartzite-9 and metamorphosed calcareous' rockso In the Easton area, this 

gneiss is usual~ a quartz-plagioclase gneiss that commonly. contains 

sericite, hornblende, biotite, tourmaline, epidote, and magnetiteo In 

places along the northwest side of Marble Mountain the gneiss is very rich 

in magnetiteo 
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The Franklin limestone in the New Jersey Highlands is normal~ a 

white coarse-grained marbleo In the Eastn-Phillipsburg area, however~ 

it is silicated primarily to talc, tremol,irteitjeand serpentine schists, 

asbestos and phlogopite are common, and and graphite are dissem-

inated through some parts of the rocko ough Bayley has mapped them as 
0 

part· of the Pickering gneiss, th~ radioac ive rocks on top of Marble 

Mountain as mapped in this report include part of the Franklin formation 

(figu 6)j because they/have retained more of their sedimenta~ features 

than the :'icker:i.ng gneiss usually does; t ey are more easily .recognized as 

a s~dimentar,r unit and may be interbedded with the limestoneo These 

rocks on Marble Mountain are unlike hers -found in the Easton .. Phillips= 

burg areao They include; siliceous talc chist, hematitic quartzite, some 

of which is conglomeratic; and.light tan:~ green:~ or purple-9 aphaniticJl 

quartz sericite schist that looks very mufh like sheared rhyoliteo All 

of the rocks have been subjected to inten e shearingo Hematite occurs as 

thin layers, impregnations, ~d blebs in lhe quartziteo The Fulmer mine 

and numerous prospect pits in the hematitr c quartzite on top of Marble 

Mountain are evidence of attempts to mine it as iron oreo Bayley (1941.9 

Po 78) reports that over ljOOO tons of good ore was minedo 

The radioactivity ~omalies are withl n the Pickering gne1.ss and at or 

near the contact of the gneiss with the F~anklin limestoneo In scm~ 
places this contact has been injected Qy rlegmatite. This relationship 

is observed at the roadcut on top of Che tnut Hill along Penns,ylvania State 

Highway 15, lo5 miles northeast of Easto!l . All other anomalies along the 

top of Chestnut Hill are at places wi thou outcropo·. The pegmatite that 

cuts across the south part of Williams qu rr.y is radioactive and contains 
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thorite intimately associated with specullr ·hematiteo Thin coatings of 

autunite (?) on slickensided surfaces and on joints in serpentine were found 

at the northwest corner of the quarr,ro A cording to ProfQ Co Kc Cabeen of 

Lafayette College (oral communi, ation) th~ thorium and uranium minerals for 

which the locality is well known were co~ected from the north face of the 

quarry. The zone containing sulh mineralJ was about 18 inches wide (Gehman, 

1936, p. 90) and dipped steeply lto the solth parallel to the foliation of 

the serpentine . Quarrying operl tions havj since removed the accessible parts 

of this zone , Part of it may si ill crop j,t but• would be about 75 feet up 

the face of the quarry. Besidef the thor~e and autunite a zone along the 

west face of the quarry rich wi~h phlogop1te is radioactive; no radioactive 

minerals have been separated fr0m this malarial. 

An areS approximately 1 , 5of feet lo~f and as much as 500 feet wide on 

the top of ~~rble Mountain is uyderlain ~ radioactive rock, The 

radioactivity of some places wifhin this area varies as much as tenfoldo 

The most radi oactive rock is th6 aphaniti lj, Thyolite-like-quartz sericite 

schist . Samples of t his rock fontain as much as 0,004 percent equivalent 

uranium (FK~. 66) and Oo005 percent urani (FK-165)o Talc schist float 

is also slightly radiOactives h~ever, no outcrops of this rock have been 

observed, Hematitic quartzite l s the lea t radioactive rock present on 

Harble Mountaino 

A thorium-bearing phosphat~ mineral rcurs in the sericite-quart:<: 

schist, An X-ray powder pattel of this mineral indicates that it may be 

florencite, CeA13 (P04) 2 (o~), f pectrogra hie analysis ,however, shows that 

thorium is the major element presento Ot er elements present are~ m1nor~ P~ 

he mineral is pale chocolate color 
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and usually occurs as irregulal 1 masses as much as half an ·inch long and a 

quarter of an inch thicko One ·specimen euhedralj shows the rhombohedral 

of an inch across the habit of florencite, and meas1s about 

rhombohedral sectiono Insufficient determining whether this 

mineral is new, possibly a mixthre of florencite~ or fluorencite 

in which thorium has replaced c~rium. Thl only other radioacti~e substance 

that could be isolated occurs aj yellow t~ reddish brown smeared blebs about 

one~sixteenth of an inch wide and a quarter of an inch longo An X=ray 

powder pattern of this material showed itl to be hematiteo 

The mineralogy and close spatial rel tionship of the abnormal~ radio= 
. I . I 

active rock in the Chestnut Hili-Marble Mbuntain area suggest that the source 
I . 

of the radioactive elements is pegmatiteo 

mobile, aqueous end products ofl the grani 

solidated as pegmatite in some ~laces and 

faulted zones of the pre~CambriL rocks. 

( 

A reasonable explanation is that 

e ·underlying Anthony~s Nose con= 

permeated the highly· sheared and 

The contact between such 

mechanicallyj pbysically9 and c~emically ifferent rocks as the Franklin 

limestone and Pickering gneiss tould probably afford the necessar,r set of 

conditions for the migration anl precipitltion of such end products, 

Though the source of the r~dioactive elements may be pegmatite, struc-
' 

ture and probably lithology are the contrjlling features of the concentration , 

of the radioactive elements; rjdioactivii anomalie's occur along strike of 

these features for a distance !r more th n 2 milese 
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Alphabeticalindex of deposits d,escribed in tables 1, 2, 3, and 4o 

Fame . [agf3 

Ahles mine . Q . 0 50 

Andover mine e L.,.6 

.Annandale graphite mineo 46 

.Arnold Hill mines 35 

Averill mine 34 

Bat tie mine 0 0 " 36 

BeatyestoHn mine 48 

Belvidere group of mines 0 49 

Benson mines 
" 0 0 4.0 

Birch mine () 0 ~~ 

Birmingham marl pi to 0 52 

Black Brook mine 0 0 36 

Boyer and Kohl mines 0 0 52 

Busche graphite mine .0 0 43 

Canfield phosphate mine" 0 0 44 

Carpentersv:tlle mine 0 4.7 

Cascade and . AJ..l::i.s .,minl:rs ~ , Q ·a 0 4.6 

Chateaugay mine" 0 34 

Cheever mines 0 38 

Chestnut Hill 0 0 51 

Clifton mines /+0 

Close mine 37 

Cokes bury mine 0 L:5 
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Alphabetical index of deposits described in tables 1, 2 , 3, and l t- c 
(Continued) . 

r ag§. 

Continental Village mines L;,l 

Copper mine £.'! &:. .. 

Craig Harbor prospect <> 38 

Crane mine /+9 

De Lucc. Emery mine .. 41 

Derenber ger m1ne 1; 2 

Dr e-v;s Hi l l sulfid e pros';E.;cts ~ 3.3 

Durham Furna ce 52 

Hine I'"ill) 52 

Durham Furnace mines 9 (Rattlesnake. Hill) . 52 

E:d:iscn quar ry .. 4'4-0 

~aiis ore pits o :3.4. 

Forest of · Dean mine 41 

Fullerville iron workso 40 

Furnace Point (slag dump) 37 

Gold digg-:lngs prospect 41:. 

Gr een prospect _ o 11-0 

nacklebarney -:roup of mines 42 

Hammondville mines 38 

Henderson Hill manpanese prospect 33 

.. _igh Bridge mine • 46 

Holland Furnnce i+l 

Jackson mine L,J 
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Alphabetical index of deposits described in tables 1.:~ 2, J, and 4v 
( continued) . . 

Jayville mines 

Kahart rrdne 

Katahdin Iron tvorks,, 

Kohl mine (Boyer and) 

Lake Sanford mines 

Large mine 

Latvrence prospects 0 

Ledge Hill roadcut ,o 0 . 

Le:M"..ar pit : 0 

·Lincoln Pond mineo .. 0 ·l • . o 

Little Pond rn5ne .. ' o 

Littleton Ridge manganese prospect o. 

E.arble Mountain Q. 

~~arlton roadcut 

Mineville mines 

Hitchel l mine 

l,itchell prospecto 

Horgan Hill mines .. . 0 

l'{ount Eope mine 

1'-ulligan quarry .. 
Neighbors mine 

Ogden mines 0 

Ore Bed Point 0 . 0 

39 

·46 

.3S 

37 

34 
37 

37 

33 

47 

5' 
38 

49 

.35 

51 

44 

47 

45 

51 

36 
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Alphabetical index of Q.eposits described in tables 1, 2, ·3j and /+o 
(continued.· . 

E~~ 

Oxf crd F-urnace <> 50 

Oxford Furnace slag dump • ~0 

Palmer HiJJ. group of mines )6 

Pequest furnace 47 
Poronm.ricz farm 49 

Raub mine 48 
" · 

Reeves St ation rn ... arl pito 5) 

Ri chard mine 44 

Ringt.rood Bines 42 

Rock Products Co~quarry o 47 

Russia Station rr:.ine )5 

Rutgers mine 35 

Scrub Oaks r:ine o 44 

Silverthorne Min~ ¢ 

Smith mine 37 

Starkey corners molybdenum prospecto .33 

Sterling Furnace mines ... • 0 41 
Stoutenberg mine 42. 

Sulfur Eil1 Nine 47 

Swayze mine 45 

Taylor mine 43 
Van SyckJ es m:i.ne 0 .. 45 
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Alphabetical inde)C of deposlits d,soribed in tables 11 . 2, J, and 4o 
(continued). · 

'YineyaTd mine o o . •. . . . " 0 0 

I 

Warren Furnace. o . . . I· • • • • • . • • • .• 0 • • 

Washington mine o 

Welch mine o o e • o • . ,. . • 0 Q 0 0 0 

Williams quarry 

Winterville l·cadcut • 

J9 

4S 

50 

45 

51 

).3 
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l Table lo - -Summary of data of deposits examined i n Maine (figo 7) 

I 
. {: 

Name and locati on 
Winterville roadcut 

-Roadcut on State Highway 11 
at top of hill 9 Winterville 9 

Aroostoe>k. County 

f 
1i Starkey Corners molybdenum 
t prospect 
l 1 mile south of Starkey 

-II - .. - -corners-~ -81if:i1.es noftli of 
J: .. 
~ . f • 
y 

J 
'/. . *:! • 
1' r. 

·t 

i I{ 

1 
·· .. !" 
l .. . · l 

~ 

I 
(', 

Houlton, Aroostook County 

Drews Hill sulfide p~ospects ]} 
Northeast side of Drews 
Hill, 7 miles west of 
Houlton 9 Aroostook County 

Littleton Ridge manganese 
P.ro spec t 1./ 
About 5 miles north of 
Houlton, Aroostook County 

Henderson Hill manganese 
prospect l/ 
On farm of Harry Thwaites 9 

2o5 miles southeast of 
Houlton, Aroostook County 

Katahdin Iron Works~ Piscataquis. 
County 

1/ Miller, Ro Loi 1947 

Badioactivity 
(mr/hr or null 
if less than 
Oo03 mr/hr) 

nul l 

do o 

doo 
doo 

doo 

doo 

Sample 
number 

none 

do o 

FK=iZ"'. 
FK ... 28 

F-{,-.29 

I 

~=~ 

Geology and remarks 
Rhyolite or andesite of Devonian 
(7) age9 thin coatings of mala= 
chite on joint surfaceso 

:Fractured and brecciated limtr 
stone of Silurian age near con~ 
ta_~t with granite o Limestone i~ _ --"­
mineralized with quartz, molybde= 
n~te, fluorite 9 copper and lead 
sulfide so 

QUartz veins with pyrite, galena, 
sphalerite (?), and stibnite in 
contact metamorphic zone between 

- granite and limes tori~ of Silurian 
ageo 

,. 
Manganese~ ''and iron=rich shales of 

" Silurian ageo· 

., ; 

Do'o 

Massive pyrrhotite body in gabbro 
and capped b~ a limonitic gossano 

VJ 
VJ 
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Table 2o -Summary off da t a of deposi ts examined in nor t heastern New York (figo 4)o 

--~--~N~am~:~ and location 
Ellis Ore pits _ 2/ ·. 

... 

l'oO mile northeast of 
DannemoTa, Clinton County 

LeMar pit :?t,/ 
loO mile northeast of 
Dannemora 9 Clinton County 

-"' 

Averill mine gj 
Northwest side of <village of 
Dannemora~ ClintonCounty 

Chateaugay ~ine ~/ 
· Currently operated by 

Republic Steel Corporation 
at Lyon Mountain ~ Clinto n 
County 

~~Postel~ Ao Wo 9 1952 

Radioacti-vity 
(mr/hr ·or null 
i f leso than 
~1m:1.~=--~~ 

lo .O maxo 

null 

doo 

Sample 
A~ 
-=-~ · 

FK-.37 
FK-=39 

Geology and remarks 
Magneti te ore in feldspar­
pyroxene rock{granitized skarn?)~ 
amphibolite and plagioclase 
granite gneiss footwall~ 
microcline granite gneiss hang= 
ingwall~ Lyon Mountain granite 
gneiss formation? pre~Cambriano 
Thorite and zircon are radio= 
active minerals presento 

Magnetite ore in granitized 
pyroxene amphibolite, coarse= 
grained to pegmatiticp Lyon 
Mountain granite gneiss forma= 
tion, pre=Cambriano 

Magnetite ore in pyroxene 
granite gneissg Lyon Mountain 
granite gneiss formation 9 pre= 
Cambriano Thorite(?) in 
amphibolite of hangirigwallo 

VJ 
~ 

Magnetite replacement of 
pyroxene=co.ntaminated microcline= 
microperthite granite gneiss 
and plagioclase granite gneiss9 
Lyon Mount~in granite gneiss 

....... t~,rlli'B. tion9~"' 'Pre-Cambrian~ 

· ~) , JI.­
~-
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Table 2o -=Summary of data of deposits examined in northeas~ern New York (figo 4)-.,Continuedo 

~me and location ~ 

Russia Station mine ~ 
Along Delaware and Hudson 
railroad at southern end of 
Johnson Mountain~ 4 mile.s 
north of Redfordj Clinton 
County 

Rutgers mine E,/_ 
See page 14 of this report 

Mitchell prospect ~ 
Near east bank of Little 
Ausable River~ 7 miles north 
of Ausable Forksj 
Clinton County 

Arnold Hill mines z/ 
3 miles northeast of 
Au.sable Forks~ 
Clinton County 

Ba.dioactivity 
(mr/ hr or null 
if less than 
.Po 0?' mr/hr) __ 

nul l 

null 

Oo03 

Sample 
number Geology ~a.n.d. remarkJ 

Magnetite in pyroxene~ horn~ 

blende 9 plagioclase gneiss~ 
pyroxene.,.mi croan ti_perthi te 
granite gneiss footwallp 
hypersthene amphibolite 
hangingwall~ Lyon Mountain 
granite gneiss formation~ 
pre.,Cambriano 

Magnetite in grani.tized skarn, 
quartzose skarn and sheared 
quartzo Lyon Mountain granite 

,gneiss formation~ pre;,.,Cambriano 

Three ore bodiesg gray vein9 
magnetite with light=colored 
gangue~ black vein 9 magnetite~ 

blue vein9 martite with vein 
quartz and ferruginous calciteo 
·Lyon Mountain. granite gneiss 
formation~ pre=Cambrian 
Material on dump looks rich 
in magnetite and martite(?)o 

w 
\11 



f: 
:r 
!.\ 

(I 

1. 
#'·i . 

-~ -
! 

-·1 '. 
! , r 

1 
:.! 

f 

Table 2o ==>Summary of data of de:posi ts examined in northeastern New York (figo 4)e>=Continuedo 

Name and locati.on -·---------- - - - --- - - - -:'l- 1 
Palmer Hill group of mines ~ 

2 miles. north of Ausable 
Forks 9 Clinton County 

Black Brook mines ~ 
In village of Black Brook 9 

Clinton ,County 

Battie .mine ~/ 
8 miles northeast of 
Ausable Fo·rks 9 Clinton 
County 

Ore Bed Point 
About 4 miles northeast 
of Westport 9 along west 
shore of Lake Champlain 9 

Essex County 

Radioactivity 
(mr/hr or null 
if. less than 

"_Oo03 mr/h_r) 
nu.11 

doo 

Oo07 maxo 
Oo03 

null 

Sample 
numQ__e~ 

FK=42 

= Geology and remarks 
Magnetite dtsseminated in medium...., 
grained rnicroperthite=microcline 
granite gneiss of Lyon Mountain 
formation 9 pr~Cambrian ageo Large 
ma.sses of fluorite reported found 
during miningo RacUoacti ve spots 
i n pegmati tic facies of gneisso 
:Radioactive minerals are sphene9 
allanite 9 and zircono 

Magnetite=bearing quartz=feldspar 
pegmatite in Lyon Mountain granite 
gneiss formation 9 pre=Cambrian ageo 

\..1,.) 

Three ore zones; ·.lower one contains \J' r 
active mineral lessingi te and is : 
magnetite that has replaced micro= 
antiperthite gneisso Hanging ·wall is 
pink pyroxene granite gneiss9 foot= 
wall is biotite=plagioclase granite 
gneiss9 skarn in hanging wall of 
lower zone is slightly radio,,_aetive 
(Oo05"'?0o07 mr/hr)o 

Magnetite=hornblende=biotite rock 
presumably is the ore~ country rock 
is hornblende gneiss, / 
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Table 2o --Summary of data of deposi t s exemined in northeastern New York (figo 4)~-Continuedo 

~~-Nwa~m~e~· and Jocatjon 
Furnace Point (slag dump) 

1 mile northeast of West., · 
port9 along west shore of 
Lake Champlain9 Essex 
County 

Li ·t tle Pond · .mfne Y . ._, 
Several hundred yar ,1s 
north of Little Pond9 2 
miles south of El izabeth= 
· 'to:wn .. ~ . Essex Cou·~ ~ty · 

Lincoln Pond mine Y 
Ahotit ''500 feet west of 
south end of Lincoln Pondp 
Essex County - -

I 

Smith mine 
About,. 3 miles southwest of 
Wes tp-~rt on farm of Charlie 
Smfth9 Essex County 

Clos.e mine 
About .3o5 miles southwest 
of Westport on farm of 
Hughy Close ~ Essex County 

· Ledge Hi 11 roadcu t 
2 miles southwest of 
Westport 9 Essex County 

., 

~~ Kemp 9 J o Fo 9 190S 

Radioactivity 
(mr/hr or null 
if 'less than _ 
~~03 m rL-brl ~ 

Ool-0 maxo __,,.., 

null 

doo 

do,o 

do 

OolO maxo 

.f ; 

Sample 
number 
FK=89 
FK=90 

- . o:-:=:>= e:":':'> 

FK~:J 92 

Geology and remarks 

Slag dump of old iron furnaceo 
~agnetite ore 9 slag and lron 
puddles in vicini ty·o Slag is · 
only material that is activeo 

Titaniferous ·magnetite ore body 
in dark green gabbroo 

Ore is fine= to medium=grained 
magnetite=biotite-feldspar rock 
gradational to a hypersthene 
gabbroo Few pyrite veinlets 
cut oreo 

Mag~etite ore body in gabbro9 
probably high in titanium~ parts 
are rich in garnet and amphiboleo 

Magnetite ore body in horn= 
blende gneisso 

Silicified granite gneiss9little 
pyrite; altered feldsparo Silici= 
fied part is all that is activeo 

VJ 
-...J 



Table 2o ..,..,Summary of data of deposits examined in northeastern New York (figo 4)=Continued 

Name and loc~tion 
Mineville mines 

See page 16 of this report 

Chee'Ver mines 
About 2 miles north of 
Port Henry9 ~- . miles west 
of Lake Champlaino 

Craig Harbor prospect 
About i mile north of 
northermost boathouse in 
Port Henry~ along Delaware 
and Hudson railroad 
tracks 9 Essex County 

Hammondville mines 
About 10 miles southwest of 
Crown Point~ Essex Coun_ty 

Lawrence prospects 
On Sugar Hill about lo5 
miles southwest of Crown 
Point9 Esses County 

:Ra.dioa.a._ti vi ty 
(mr/hr or null 
if less than 
JJo03 rn..r/hr_l_~-- ~-· 

=•;!::.;.)~ 

~ =tt:.') 

null 

doo 

Oo03 

Sample 
number 

FK=88 

'* 

·--- ------- Geolo~ and remarks 

Magnetite ore body·in green 
syeni tic gneiss9 near Gree~ 
ville limestone of pre=Cambrian 
ageo Resembles Old Bed ore at 
Minevilleo 

Magnetite=rich gabbro 9 probably 
high in titaniumo 

Ore is magnetite~quartz= 
chlorite=garnet rocko 

Three _prospects g uphosphate pi t 1n 9 

feldspar~, quartz pegmatite with 
few grains of black radioactive 
mineralp magnetite prospect in 
magnetite~quartz=biotite=pyrite 

rockp magnetite prospect in 
magnetite=garnet=feldspar=horn= 
blende=biotite rocko 

\..V 
00. 

J 



·, _ Table 2o ~-Summary of data of deposits examined in northeastern New York (figo 4)~~continuedo 

Name and location 
Vineyard mine ~ 

At northeas t foot of Buck 
Mountain, along Crown Point 
Street 9 2~5 miles south of 
Crown Point9 Essex County 

Lake Sanford mines 3.4/ 
Operated by National Lead 
Company at Tahawus Club 
along 'Sanford and Henderson 
Lakes p Esse1e County 

~~Stephenson, Ro Co, 1945 

Radioactivity 
(mr/hr or null 
if less than 

. _g~o Q3_ mr I hr > 
null 

null 

Sample 
number Geolo£Y and remarks 

Magnetite ore body in hornblende 
gneiss of Grenville formation~ 
pre=Cambrian ageo 

Titaniferous magnetite deposits 
in gabbro and Marcy a.northositeo 

\A) 
'.0 ,. 
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Table 3o=c= Summary of data of deposits e~amined in Sto Lawrence County 9 New York (figo 3) 

Name and lpp=a~t=i~o~n~~~--~ 
Clif t on mines 3s5/ 

About 4 miles southeast of 
Degr~sseg Sto Lawrence 
County 

Ja.yville mines ~/ 
About 7 miles southwest: 
of Fine 9 Sto Lawrence County · ., · 

Benson mines 
See page 12 of this report 

Green prospect i/ 
2 miles south of Fine» 
Sto Lawrence County 

Fullerville Iron works 
5 miles north of Balmatg 
Sto Lawrence County 

~Kemp~ Jo Fo~ 1908 
.§,/ Leonard 9 l3 o F o , 1952 
R,/ Dale 9 No Co 9 1935 

:Ra.dioa.cti vi ty 
(mr/hy- or null 
if less than 
.Oo"Q,3= mr/hr) 

null 

null 

null 

doo 

Sample 
num:t>e~ 
FK=53 
FK=53A 
FK=57 

',. "".- · 

_ Geology and remarks 
Massive magnetite as replacement of skarn 
J. n hornblende schist and gneisso Very 
small amount of uraninite found in one 
outcrop of massive magnetite and. large 
bould.er of skarn (Samples FK=53~ and 57) p 

uranini te also in pegmati t .eo .Maximum of 
Oo2 mr/hr on face of uraninite=bearing 
magnetiteo 

Ma?.netite ore body between hanging wall 
of pink9 h9rnblende grani t;·e gneiss and 
footwail . _of , gafnet=py:rbxen~ : s~ar#lo Ore 
near footwall boritains pyrrhbtiteo 

Contact metamorphic deposit at contact 
of granite gneiss with limestoneo Min= 
eralized zone contains magnetite 9 hema= 
ti te ~ pyroxene~ phlogopi te (?), calcite~ 
and scapoli te (?) o 

Probably a contact metamorphic deposit 
of magnetite .and. hematiteo Only out= 
crops observed were talc schist ~ith 
skarn pods of calcite pyroxene and 
garneto 

~ 
0 

..,. 
~:. 
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Table 4o =-=Swnmary of data of depo§its eXctHl"ined in southeastern New York~ New Jersey
9 

and. eastern 
Pannsyl vania (-fi-go ·5) 

Name and location 
Fores t of Dean mine 1/ 

Now under reservoir on 
Wes t Poi nt Military 
Academy land about 8 miles 
northwest of Peekskill~ NoYo 

Bolland Furnace 1/ 
Near mouth of Peekski ll 
Creek at south end of Jan 
Peck bridge 9 Westchester 
County~ No Yo . 

Continental Village mines JJ 
Along Sprout Brook about 
2 miles north of Peekskill 9 

Putham County 9 No Yo -

DeLuc~- ~rrl~cy mine 
Near Dickinson Pond 9 about 
3 miles southeast of Peek= 
skill 9 Westchester County~ 
No Yo 

Sterling Furnace mines 
At Sterling Furnace~ Orange 
County 9 No Yo 

Badioactivity 
(mr/hr or null · 
if less than 
Oo_03 mr/hr=,-~. ~~== 

null 

doc 

d©· 

d «:"l· 

dru o 

1/ Berkey9 Co Po9 and Rice 9 Marion 9 1919 

Sample 
n:umber 

~c~ 

.c:'::J~C":::::I 

Geolo~Y and remarks 
Piece s of r-~~k-a-;d or-e along- bank of 

' . £ ~~- .f. th . -b- - ;j"'T re servoi :r .l.no. . .~. ca .. e ~ -~ ore OU-J was 
coarse=grained magnetite with cal= 
cite~ country rock p robably a p ink9 
coarse=grained graniteo 

Site of old iron furnaceo Few pieces 
of slag found~ no ore o ' 1 

!# 

Magnetite in 

Pyrite 9 calcite9 serpentine9 horn= · 
blende "and quartz are gangue minerals o 

Dense ~ fine=grained9 magnetite= 
coru ndum rock in contact zone of 
Manhatta~ schist and gabbroo Biotite~ 

garnet 9 and cordierite(?) also 
abundanto 

Magnetite ore bodies as replacements 
of gneis·s of pre=Cambrian agee 

~ 
J.J 
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Table Lo -=Summar.y of data of deposits examined in southeastern New York9 New Jersey 9 and eastern 
Pennsylvania (fJ.g ., 5),..,-Cont:i.nued" 

t . 
! 

. Name ap~ . 1~_,_,..,..--=--
Ringwood mines V · 

About 4 m:l.Ies east of south 
end of Greenwood Lake at 
Ringwoodj Passaic Cqunty~ 
N~ J o 

Derenberger mine ~ 
In v j.J_l age of Schooleys 
Mountain, about 10 miles 
southwest of Netcong~ 
Morris County~ N~ J5 

Stoutenberg mine §/ 
On Stevens farm ~ 8 miles 
southwest of Netcong :t 
Norris County ;, N" J o· 

Radioactivity 
(tt:r /hr or null 
if · less than 
Q: Q:i_~hr) ~,_,_ 

null 

doo 

doo 

Copper mine §/ doc 
9 mileR. southwest of Dover 9 

Morris County 9 No J o 

Hacklebarney group of mines 2/ doo 
Along Black River about 
12 miles southwest of 
Dover 9 N .. Jo 

y Bayley
9 

t~o S .. ,9 1910 , 
2/ Sims 9 Po Ko ~~ {In preparation) 

Sample 
ntunber Geology and remarks~. ~~ 

Several magnetite ore bodies o 
Magnetite replacement of Pochuck 
gneiss of pre~Gambrian ageo Pegma~ 
titer. cut gneisso One c~stal 
of monazite found in pegmatite 
float at Cannon mine o Nothing 
else radioactiveo 

Examined dump(?) rock along road 
at supposed site of mineo 

r 

No outcrops' workings completely 
filled and now far.mlando Rock 
piles in field contain few 
lumps ·of magnetite oreo 

Magnetite-hematite ore in horn= 
blend.e gneiss similar to ore at 
Hacklebarney mineso ~rite and 
biotite also presento 

Mixture of hematite and magnetite 
::l.n gneiss o Reported to contain 
much sulfur (pyrite) at depth 
but deep we~thering oxidized the 
pyrite in upper partso 

~ 
l\) 



Table 4o~-Summary of data of deposi t s exan~ined in southeastern New Yorki New Jersey~ and eastern 
Pennsylvania (figo 5)=~Continuedo 

Name and_ location 
:Busche graphite mine 

About 15 miles northeast 
of Dover on property of 
Fred :Buscheg Morris Count y9 
No Jo 

Kahar t mine ~/ 
About 12 miles northeast of 
Dover, Morris County9 No Jo 

Jackson mine ~/ 
16 miles northeast of 
Dover in back of Pompton 
Crushed Stone Coo~ quarry 9 

Morris County 9 No Jo 

Taylor mine ~/ 
Oo2 miles north of road 
junction at Taylortown along 
road to :Butler 9 10 miles 
northeast of Dover~ Morris· 
County 9 No Jo 

Badi o ~'.cti vi t y 
(mr/ hr or null 
i f le ~ s than 
Qo _03 ·rr_ r f hrl __ __ _ 

null 

do c 

Ool? 

null 

Sample 
number 

FK=l39 

= Geology and remarks 
:Bi oti t e=graphite layers in schist 
Uo So :Bureau of Mines has sampled 
t he property extensivelyo 

Massive= to coarse=grained 
magnetite ore body in fine~ 
grained feldspar=quartz= 
magnetite gneisS9 enrichment of 
biotite near ore gneiss contacto 

Reported to be a small vein of 
magnetite cut by pegmatite o 
However 9 outcrops are magnetite= 
bearing pegmatite in hornblende 
gneisso Minerals in pegmatite 
found on dump are g magnetite 9 

quartZ 9 feldspar~ hornblende9 
pyrite9 chalcopyrite 9 allanite 9 

and zircono Allanite and zircon 
are radioacti veo 

Shallow pits and small dumpsp 
hornblende- feldspar gneiss and 
a little tourmaline=feldspar 
pegmatite, no magnetite observedo 

t; 



Table 4o ~·= Summary of data of depcsi ts _exa.n:ined in southeastern New York 9 New Jersey~ and eastern 
Pennsylvania (figo 5 )-=Continuedo 

Name and location 
Scrub Oaks mine 8~/ 

About 2 miles west of 
Dover ~ Morris County ~ No Jo9 
operated by Alan Wood 
Steel Company 

Rich~rd mine 8~/ 
2 miles north of Dover ~ 
Morris County9 N. J. p 
operated by Colorado 
Fuel and Iron Companyo 

Birch mine ],/ 
8 miles northeast of 
Dover, Morris County 9 No Jo 

Gold diggings prospect ~ 
About 1 mile nort:h:=northeast 
of Mount Hope mine, 2 miles 
north of Dover 9 Morris Count~ 9 

No J o 

Mount Hope mine 8k9/ 
2 miles north of Dover9. 
Morris County~ No Jo 

Canfield phosphate mine 
See page 19 of this "r .f?port 

Badi oe.c t i vi ty 
{mr/hr or null 
if le12s than 
0., 03 R.il:Lh~) -
null· 

Oo04 

null 

do, 

Oo04 

Sample 
number 
FK=l04 

FKc, gg 

FK= 97 
FK=98 

Geolo~y and remarks 
Large low...,.grade d.eposit of magnetite 
disseminated in quartz=feldspar= 
magnetite gneisso 

Magnetite replacement of Pochuck 
and Losee gneisseso Syenite pegma= 
tite in some of drill core is 
slightly active (Oo04 mr/hr)o 
Minerals are magnetitep pink feld""" 
spar 9 biotite, calciteo 

Magnetite in quartz=feldspar= 
hornblende gneisso 

Lean magnetite ore in feldspar= 
quartz-hornblende gneisso 

Massive and disseminated magnetite 
ore bodies as replacements of 
quartz=feld.spar- hornblende=pyroxene 
gneiss. 

t: . 
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Table 4o==Summary of data of deposits examined in southeastern New York, New Jersey, and eastern 
- Pennsylvania (fig. 5)==Continued o 

Name and location 
Swayze mine ~/ 

6 miles northwest of Clinton9 
Hunterdon County, No Jo 

VanSyckles mine 
4 miles northwest of C1inton9 
Bunterdon County, No Jo 

Neighbors mine ~/ 
On No Jo Highway 513, 
about 8 miles northeast of 
Clinton,_ Jro.nterdon County p 

No J o . 

Welch mine !§./ 
10 miles northeast of C1inton9 
Hunterdon County9 No Jo 

Cokesbury mine ~/ 
6 miles northeast of Cli nton 9 

Hunterdon County, No Jo 

Radi oa.c ti vi ty 
(mr/hr or null 
if le S13 -than 
0 ., 03 mr/hr) 

null 

do d _ _:_ 

doo 

doo 

doo 

Sample 
number Geolo~y and remarks.: . 

Massive magnetite and magnetite 
intergrown with hornblende and 
green mica" Rock on dump is 
feld~~ar=quartz granite gneiss" 

Feldspar=quartz gneiss on dump9 
magnetite ore bodies reported to 
be interlayered with chlorite rock; 
ore is reported to contain 12 per= 
cent Ti02 and 0"38 percent vanic 
acid. Minerals present are magne= 
ti te, chlorite, horn"tllende, -~- - ~ 

epidote, pyrite 9 feldspar, quartz" 

Limonite, hematite, and pyrite in 
Kittatinny liniRstone of Cambrian 
ageo 

Gneiss and pegmatite float; 
hematite and manganese oxide coats 
some of rocko Parts of some of the 
pegmatite were slight~ radioac= 
ti veo 

Hornblende=magnetite gneiss on 
dump ( 1)" 

~ 
\Jt 



Table 4o==Summary of data of de~5sits examined in southeastern New York 9 New Jersey 9 and eastern 
Pennsylvania (figo 5)==Continuedo 

Name and location 
High :Bridge :mine Y 

Along Mine road in High 
Eridgep 3 miles northeast of 
Clinton 9 Hunterdon County 9 

No Jo 

Silverthorne mine ~ 
3 miles northeast of 
Clinton» Hunterdon 
County 9 No Jo 

Annandale graphite mine 
On property of No J o 
Reformatory at Annandal~ 
2 miles east of Clintonp 
Hunterdon Countyp No Jo 

Large mine §} 
About 2 miles southeast of 
Clinton 9 Hunterdon County 9 

No J o 

Cascade and Al-lis m.inE fJ/ 
On east side of Sus sex 
railroad about 2o5 miles 
north west of Netcong 9 

Sussex County 9 No J o 

Andover mines BolO/ 
About lo75 miles north~ 
northeast of Andover p Sussex 
County 9 No J o 

Radioac ti vi ty 
(mr/ hr or null 
if less than 
0 o 03 mrlh_rJ 

n'llll 

do o 

_,,. 

Oo05 maxo 

null 

doo 

Oo07= 
Ool max o 

10/ Sims~ P oK. and Leonard~ JL F . ~ 1 952 

Sample 
number 

FK=ll? 

•' 

Geolo~ and remarks 
Magnetite ore body in hornblende= 
magnetite gneisso 

Magn~tite ore body in hornblende= 
magnetite gneiss~ very rich in 
hornblende in some places» judging 
from rock on dumpo 

Graphite schist cut by pegmatiteo 
Parts of pegmatite slightly radio= 
activeo 

Magnetite ore body in Pochuck gneiss 
cut by pegmatiteo In places horn= 
blende replaces magnetiteo Ore on 
dump commonly has pyrite mixed with 
ito 

Magnetite ~~e bodies in zone of 
coarse amphibolite between Pochuck 
and Losee gneisses o Most of the 
hemlock trees in the area are grow= 
ing on the amphibolite zoneo 

-~ "' . 

He rna ti te=magne ti te deposit in bi o ti teo= 
feldspar~quartz gneisso Part of hang~ 
ing wall gneiss is radioactiveo Ore 
zone is not activeQ 



Table 4o ==Summary of data of deposits examined in southeastern New York 9 New Jersey, and eastern 
Pennsylvania (figo 5)==0ontinuedo 

Name and location 
Sulfur Hi 11 mine 8 ? 10/ 

About lo?5 miles north= 
northeast of Andover, Sussex 
County :t N.. J o 

Mulligan quarry 
See page 20 of this reporto 

Marble Mountain 
See page 22 of this reporto 

Rock Prod~cts Coo quarry 
About 2 miles north of 
Phillipsburg9 Warren 
County 9 No Jo 

Carpentersville mine ~ 
About 3 miles south of 
Phillipsburg 9 Warren 
County 9 No J o 

Pequest furnace y 
16 miles northeast of 
Phillipsburg9 Warren 
Oounty 9 No Jo 

:Radi oac ti vi ty 
(mr/hr or null 
if less than 
Oo03 mr/hr) 

nul l 

riull 

do o 

dOo · 

Sample 
"number · 

FK=l37 

Geolo~y and remarks 
Magnetite=sulfide deposit as 
replacement of skarno Minerals are 
magnetite 9 garnet 9 calcite 9 

quartZ 9 sphalerite 9 galena 9 

chalcopyrite 9 pyrite 9 mala= 
chi te 9 wi llemi te, azurite 9 . bema= 
tite, limonite 9 talc 9 biotite9 
epidote 9 fluorite 9 and horn= 
blendeo 

Light green to gray green 
serpentine and talc in Franklin 
limestone formation of .pre= 
Cambrian ageo 

Limonite=hematite deposit in 
fault zone between Kittatinny 
limestone of Cambrian age and 
gneiss of pre=Cambrian ageo 

Slag dump of old iron furnaceo 

~ 



Table 4o==Summary of data of deposits examined in southeastern New York~ New Jersey~ and .eastern 
Pennsylvan~la (figo 5 )==Con tinuedo 

Name and location 
Warren Furnace 

22 miles northeast of 
Phillipsburg~ Warren 
County 9 No Jo 

Beatyestown mine ~/ 
20 miles northeast of 
Phillipsburg9 Warren 
Countyg No Jo 

Edi son quarry ~/ 
About 13 miles northeast 
of Phillipsburg9 Warren 
County 11 No Jo 

Raub mine ~/ 
Several hundred feet north= 
east of Edison quarry~~ 13 
miles northeast of Phillips= 
burg~~ Warren County~~ No Jo 

Badio&ctivity 
(mr/11r or null 
if 1"£~ ss than 
~Q..o03_ mr[hr,L~ 

null 

d©o 

Oo2 maxo 

null 

Sa.m:ple 
n't!ffiber ..; Geolo~ and remarks 

Slag dump of o 1 d iron furnace o 

L:tmonite and iron carbonates in 
Kittatinny limestone of Cambrian 
~geo 

Silicated Franklin limestone of pr~ 
Cambrian agee Minerals present are 
white and smoky quartz~~ feldspar~~ 

hornblende~~ graphite!~ idiocrase(?)~~ 
graphite~~ magnetite 9 fine=grained · ~ 
galena 9 tourmaline 7 pyrite, - fluorite, oo. 
zircon~~ biotite~~ and 9 very rarely!~ 
uraniniteo No radioactive minerals 
found at outcrops~~ only in a few 
boulders in dump of waste rocko 

Ore is reported to be an earthy 
mixture of manganiferous limo= 
nite 9 magnetite~~ and a little 
sphalerite in Franklin limestone 
of pre=Cambrian ageo No outcrops~ 
material on dumps is not radio~ 
activeo 



·:;, . 
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Table 4o==SUmmary of data of derosit s exemi ned i n southeastern New York~ New Jersey 9 and eastern 

Pennsylvani~ (figo 5)=~Continuedo 

·~ 

Name and l ocati on 
Mitchell mine~ 

17 miles northeast of 
Phi llipsburgj Warren 
. County 9 No J o 

Poronowicz farm 
Northwest side of village 
of Oxford Furnace 9 Warren 
County 9 N G J a 3 

Belvidere group 9 southern part ~~ 
Part composed of Q,ueen 9 

Riddle 9 and Li t tle (Fellow~) 
mines 9 about 1 mile north 
of Oxford Furnace 9 Warren 
County 9 No Jo 

Crane mi ne ~/ 
i mile northwest of 
Bartley 9 Morris County9 
No J o 

Radioactivity 
(mr/hr or null 
i f less than 
~_mr/hr) _ 

Oo 04 

Oo2 maxo 

Oo16 maxo 

null 

Sample 
numb~~ 
FK=l35 
FK=l36 

FK=l l 5 

FK=l09 
FK~,llO 

FK=lll 
FK=ll2 
FK=ll3 

-=~= 

Geology and remarks 
Magnetite=bearing pegmati t e as 
judged from material on dump o 
Some of the pegmati te is slightly 
radioactiveo 

Quartz~feldspar pegmatite with a 
l i ttle magnetite and monaziteo 
Detected with carborne Gei ger 
countero 

Mi xture of limonite and magnetite. 
rock on dumps 9 compact magnetite 
wi t h calcite is reported at deptho 
Deposit is in Franklin limestone 
of pre=Cambrian ageo Much of th~ 

- ~,dump material has weathered to a 
f erruginous clayey soil with a 
l it tle micao A 25= by lOO=foo t 
area of this material near Little 
mi ne is radioactiveo Most radi~ 
active part seems to be upper few 
i nchesj which is black topsoil 
rich in organic mattero 

Magnetite=bearing feldspar=quartz= 
hornblende pegmatite in medium­
grained quartz=felds:par=hornblende 
gneiss" -

~ 
-..!) 



Table 4o "~= Summary of data of deposits examined in southeastern New York 9 New JerseyQ and eastern 
Pennsylva.nia (figo 5)==Continuedo 

·Name and. location 
Washington mine ~/ 

About 2 miles south of Ox~ 
ford Furnace9 Warren CountyQ 
No Jo Currently operated by 
Alan Wood Steel Coo 

.Ahles .mine ~/ 
In the Belvidere group of 
mines~ about 1 mile north 
of Oxford FurnaceQ Warren 
County 9 No Jo 

Oxford Furnace ~/ 
About t mile south of 
village of Oxford Furnace g 
Warren County ~ No J o · 

Oxford Furnace .slag dump 
In village of Oxford Fur= 
nace~ WaTren County 9 No Jo 

:Radioactivity 
(mr/hr or ·null 
if less than 
O_o 03 nir / hr )\ . - _ z....,. 

null --.._._ · 

d.Oo 

doo 

Oo05 

0 

Sample 
number 
FK=l02 

FK=l01 

FKc:> lOO 

Geology and remarks 
Magnetite ore body in pre=Cambrian 
gneiss and pegmatite o 

C> 

Man~aniferous hematite=magnetite= 
limonite ore bd~y ln Frankliln ' lim3= 
stone of pre=Cambrian ageo 

Probably part of same ore body being 
mined at Washington mineo Dump 
rock is magnetite ore with much hor~ 
blendeo 

Slightly radioactive slag from old 
iron furnace o 

VI 
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Table 4o~=Summary of data of deposits EXamined in southeastern New York 9 New Jersey~ and eastern 
Pennsylvania (figo 5 )=·=Continuedo 

Name and location 
Ogden ml ne s ~/ 

At Edison9 3 miles south of 
Franklin 9 Sussex Cou nty9 
No J 0 

Chestnut Hill 
See page 22 of this "report 
(figo 6) 

Williams quarry 
See page 22 of this report 
(figo 6) 

Morgan Hi 11 mines 11/ 
On north side of Morgan Eill~ 
south side of· town of Easton, 
Northampton County~ Pao 

11/ Bayley 9 Wo ~ ~ 1941 

:Radioactivity 
(mr/hr or null 
if less than 
OoO~ mr/hr} 

Oo-10 av o 

null 

Sample 
_number 
FK=95 

FK=l49 

Geolog:y__ and remarks 
Examined large open cut at 
Edison mine and d~p of unknown 
mine about t mile northeast of 
open cuto Sulfide rich 9 magne= 
tite ore body in gneisso Han~ 
ing wall of open cut is pegma= 
titic, very rich wfth sulfides~ 
though very weathered. and. radio= 
activeo -DUmp of unknown mine is 
not radioac'tive ·but contains roek 
with a little copper stainingo 
A great variety of minerals are 
reported from this locality and 
include garnet 9 apatite 9 molybde= 
nit~9 kyanite. pyrite9 chalcopy~ 
rite. and magnetiteo 

Limonite=hematite ore in Kitta= 
tinny limestone of Cambrian age 
where it is in fault(?) contact 
with underl.ying Hardyston forma~ 
tion or pre= Cambrian gneiss o 

- \J'l 
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Table 4o--Summary of data of deposits €Xamined in southeastern New 
Pennsylva:n.ia (fi~o 5 ) ~~ Continued o 

York, New Jerseyp and eastern 

<1! 
,;.; ~ 

':. -~ 
. , \ 

Name and location 
~~ ........ ·DUrhalri Furnace mines 

(Rattlesnake Hill) Jl/ 
On Rattlesnake Hill ~ 1 mile 
'sputhwest of Durham Furnace\) 
Bucks qounty9 Pao 

..( 

! 
· DUrham. Furnace )Jj .. 

- ·_ ,.., At Durham Mnace 9 Bucks 
County 9 • Pao 

., 
~urham: mines (Mine Hill) "1~1 

6n M-ine Hill about 2 miles 
southwest of Durham Furnace · 

I' . 
Buck~ County~ Pao 

+ 

Boyer ;:and Kohl mines 1!/ 

z-~ 

About 2 ,: 5 miles soutln.rest 
of Durham Furnace 9 ~ck~ 
County~ Pa l, 

.. 

t 
Radioactilf:l,ty 
_(mr/ hr or null 
if less than. 
Oo 03 ~r/hr) . 

Oo05 max o 

null 

·, 

doo 

do c 

Birmingham marl ·pit · f Oo 04 
' . I 

-t 

At Birmingbam 9 4 miles 
east, southea\t of 
M.otl.n t' Ro 11 y 9 Bttr 1 i ng ton 
Coun'tj' 9: No J o ""' , 

...... .. 

./~ 
__. 

-..: 1, ~ :. 

I· \ 

l 

· ·1: 

Sample 
number 

FK-151 
FK=l52 

FK=l50 

FK-153 

FK=l67 
FK=l68 

Geolo~y and remarks 

Magnetite disseminated or as bands 
in very quartzitic gnei.sso Gneiss 
also contains a little graphiteo 

Slag from old iron furnace being 
used as road metalo 

Disseminated and massive magnetite 
in Byram(?) gneiss of pre= 
Cambrian ageo 

Dumps have well= banded quartz= 
magnetite=chlorite rocko Bema= 
tite in vein(?) quartz is also 
commono Some of the hematite 
has polysynthetic twinningo 

Black to blue...,.black glauconitic 
sands of Hornerstown formation9 
of upper Cretaceous ageo Blue 
earthy mineral present 9 probably 
vivianiteo 

\.1l 
l\) 



·, 
~ 

! ~ 

' 

·4'·-t 

Table 4o=-=Summary of data of deposits examined in southeastern New York, New Jersey~ and eastern 
Pennsylvania (figo 5) 

Name and location 
Reeves Station marl pit 

· 2 mile;s north of Medford, 
Burli~ton County9 No Jo 

Marlton roadcut 
About 5 miles east of 
Medford9 Burlington 

·" Cou!l,ty 9 No Jo 

Radioactivi ty 
(mr/hr or null 
if less than 
Oo 03 mr/h!l 

Oo04 

Sample 
number. 
FKe.l 
FK=2 
FK=3 
FK=-4 
FK=5 
FK=6 
FK=? 
FK=8 
FK=9 
FK,lO 

FKc"l 

Geolo~ and remarks 
Black.to green glauconitic sands 
of Hornerstown formation 9 of 
upper CretaceoulllJ- ageo tn Iron 
stonen full of shell castso 

Reworked greensand marl about 
4 fee_t thick~ probably deposi= 
ted in Pleistocene timeo 

Vt 
\..t.) 
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Table 5o ·,=Assay results of samples !?:./ 

Sample 
number 

FK-=1 Marl ton 

Name 
of 

Locality 

FI=2 Reeves Sta t~g~ 

FK=3 doo 

FK.;,4..;,., ,~\ do., 

.FK=5 doo 

FI=6 do., 

FK=8 doo 

FI=9 do., 

FI=lO do., . 

FK~2l Starkey Corners 
molybdenum prospect 

FK=22 doo 

FK=23 doo 

FK=24 doo 

~,q¢v~lent 
uranium 

. . fpe:J:~ent) 

Oo002 

o005 

""004 

o005, 

o004 

.o004 

.... 004 

o004 

o004 

o003 

o003 

o003 

o003 

~~ .. -t.l 

Uranium 
(perc~nt) Descri~tion and remarks 

Clayey greensand., 

Dri.ed fine greensand from screen" 

Medium=sized material from screeno 
1/8°0=3/16 1

' in diameter" 

Coarse rejects from s.creeno 

Black glauconi t.ic sand from-·bottom of pi to 

181t channel of limonitic shelly greensand 
from 2 9 bedo 

Zeolite product 9 heated typeo 

Zeolite product, cold typeo r· 
Waste fines and excess chemicals" 

Coarse=grained granite, with pyrite" 

Do<. 

Do o 

Do . ., 

!} All laboratory work, except th~ . analyses. of plants ~ 'was; done in the Trace Elements Section 
Washington Laboratoryo The plant analyses were made in the Trace Elements Section Denver 
Laboratoryo 

Vt 
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Table 50 <'"?.~A's ay results of samples e~ -=-co~ti~uea :~. k'::.:L 
' .. ·~: . .. .. 

~p-~~ -. 
::nti1ii"&e't ;· 

Name 
of 

·Localitx 

FK=25 Starkey Gorn:erif 
molyb9-en:um_prospect 

FK=26 
- ·~ ,,._ !-·~, ~·, . ~ 

FK=27 

FK~28 

fie·29 

' FK=30 

FX=36 

FK=37 

. ~FK<;:>39 

... ·• 

doo 

Drew Hill sulfide 
prospeqts 

doo 

~ittleton Ridge 
manganese prospect 

Winterville roadcut 

A veri 11 mine 

Chateaugay mine 

-4· 'FK=42 Battie mine 
.I 
f. FK.;,51 
.J 

Ru.tgers mine 
!. 

FK=52 doo 

"~~ECitif!~r€'D.t .r~·-
u:ra:n~ urn. · : 
J;pe_rcen~l-

0 .. 001 

::;·:r.~; ·::.-

., 001 

oOOl 

o.OOl 

oOOl 

l>.OOl 

o004 

cOOl 

" ·00:3 

oOlO 

o·006 

o003 

Uranium 
~~~r10ent )_ _ Description and remarks 

Dark 9 gre~nish~ coarse=grained contac t 
metamorphic rock with l~me silicateso 

Vein quartz containing ··zn&lybdem-t~, 
fluorite, and galena6' 

Vein quartz with stibnite and py;iteo 

Vein quar tz ·with galenao 

Manganiferous shale .. 

Rhyolite with malachite on fracture 
surfaces .. 

Lyon Mountain granite gneisso 

Magnetite concentrates .. 

Tailingso 

"" "" 

Coarse=grained quartzitic magnetite oreC? . 

Magnetite ore with rilicrocline 9 

·oligoclase9 apatite ; hornblende 9 
pyroxene 9 and zircono 

Pyroxene skarn in granite gneisso 

.. .;: ~~--;-

j 

-~ 



Name 
Sample of 
nwnber Locality 

FK=53 Clifton mine 

FK=53A doo 

FK=57 doo 
' · 

FK=59 doo 

FK-60 doo 

FK=61 Benson mine 

FK=63 doo 

FK=65 do.o 

FK·.,66 doo 

FK=67 doc · 

FK=68 doo 

FK=72 Mineville mines 

.,.. 

Table 5o <~=Assay results of samples ~,!!/--Continued. 

Equivalent 
uranium 
(percent) 

Oo002 

oOOl 

o008 

oOl? 

o002 

o002 

o006 

cOOl 

o006 

o002 

cOOtS 

o00;3 

Uranium 
~cent) Descrip tion and remarks 

Massive -magnetite oreo 4 u 9'~ channel 
sample from hanging wall contact_o 

Tailingso 

Pyroxene skarn boulder 9 wi t h augite 
calcite, apatitep and uraniniteo 

Magnetite ore from disseminated gar~ 
net zone in hangin~ wall 9 with magne= 
tite)) quartz 9 garnet 9 feldspar9 
biotite 9 .and allanite o 

GneiS'S from hanging wallo 

Magnetite ore from disseminated gar= 
net zone ne·ar small anticlineo 

Oxidized brown material on float 
from hanging wallo 

Magnetite concentratesc 

Magnetite tailingsc 

Marti te concentra teso 

Martite tailingso 

Old Bed tailings processed for apatite 
in fertilizer planto 

\)'( 

"' 

i. 
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-I 
Sample 
p.umber. 

FK=73 

Name 
of 

Locality 

Mineville mines 

FX=73A doo 

""' 

FK=75 d.Oo 

FK~76 doo 

FK=77 doo 

FK-~ 78 doo 

FK=79 doo 

. FK=80 doo 

FK=81 doo 

Table 5 o ==A~. say results of samples !J,/ --Continued a 

Equivalent 
uraniUm 

lruzrc~p._tJ 

Q 012 

o009 

o003 

.015 

o005 

. 002 

.004 

o004 

o007 

Uranium 
l12ercen~ } _ . Descri~tion and remarks 

Oo 004 

o003 

,003 

o002 

oOOl 

Old Bed apatite rich tailings~ 
unpr ocessed_o Spectrographic analysis 
shows g Si, over lo%p Ce9 La ~ Y9 
Oo 1=1- 0%; Mn, Gd, Ti, B, Sr 9 Zr~ 
Oo0l=Ool%p Ni 9 Yb 9 Co 9 Lu9 Ho9 Sn9 Ba9 
Sc 9 Cr, Gu 9 0.001=0oOl%o . 

Old Bed tailings 9 unprocessed and more 
representative than FK=73o quartz ~ 

--_-- oligoc lase, apatite 9 magnetite s 
pyroxene, hornblende 9 biotite, muscoviteo 

Old Bed magnetite ore from Joker mineo 
Spectrographic analysis showsg Ca, Si, 
Al. Mg, Na, Ool=l.O%; Ce, Y, Ti. Mn, 
La, Sn, OoOl=Ool%; Co 9 Ni. Cu, Zr, 
Oo QQl- Oo Ol%o 

Apatite rich tailings washed into 
road near Joker mine just east of 
Don B hoist rigo 

Tailings. from dump just east of Don 
B hoist rigo 

Coarse fraction of FK-~77 o 

Tailings from Noo 7 millo 

Slime pond materialo 

Old Bed rougher tailingso 

\1l ......., 
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Table 5o -~=Assay results of samples ~/:...-Continued., 

Name Equi'Va.lent 
. --Of._ u.rani-um -Uran-i-um -

numbe£:,;: Locali t:t (percent) _ (percent) 

FK-82 Mineville m~nes Oo002 

FK=83 doo .,012 ' 

FK=84 doo oOOl 

FK-85 doo oOOl 

I FK=86 doo oOOl 
.l 

FK=88 Chee'Ver mine oOll 

FK=89 Furnace Point o0l8 Oo006 

FK-90 doc .,002 

· f ·FK-921. ~ Ledge Hill roadcut o005 
I j 

l FK= 93 Canfield phosphate mine o003 o002 

FK=94 . . . doo o00?- o004 
"009 

FK=95 Ogden mines o007 o005 
: I . 

FK"""-96. do., o005 .,002 

FK=97 Mto Hope mine o003 o002 

Descri~tion and remarks 

Old Bed "O" coarse tailingso 

Old Bed finisher tailings., 

Old Bed,concentrateso 

Harmony concentrateso 

Fisher Hill eoncentrateso 

Ma.gn.eti te ore from dumpo 

Slag from furnace at Furnace Pointo 

Magnetite ore found near furnace at 
Furnace Pointo 

Silicified granite gneisso 

Magnetite rich rock 9 probably ore., 

Magnetite ore 9 with quartz, apatite\) 
monazite, and limonite staino 

Wall rock of quartz 0 albite 9 garnet~ 

magnetite 0 pyritei and biotite from S 
end ~ E wall of E tongue of large open 
cuto 

Tailings 9 south of millo 

Tailings from new pileo 

\Jt 
00 



Tab1P fi o ==Ass~y results of samples !:/- - Continuedo _. . 

··- ______ SB:!!lpl~ 
number 

FK=98 

Name 
of -------

Locality 

Mt o Hope mine 

FK=99 Richard mine 

FK-100 Oxford Furnace slag 
dump 

FK-101 O~ford Furnace 

FK=l02 Washington mine 

FK.,.l03 dOo 

FK=l04 Scrub Oaks mine 

FK=l09 Fellows mine 

FK=llO doo 

FK-111 doo 

Equivalent 
uranium Uranium 
ti?ercenti~ ~- (p~r~-;;.t) 

OoOOl 

o002 

o004 Oo002 

oOOl 

o003 

oOOl 

.001 

.o 002 . 002 

.013 .005 

Description and remarks 

Magnetite orei lumpo 

Fine tailingso 

Slag from old furnace. 

Magnetite ore from d.ump of mine opposite 
cemetery 1 mile south of Oxford Furnace . 

Tailingso 

Tailingso 

Magnetite concentrateso 

Yellow white clay 9 weathered dump 
materialo 

Black topsoil from upper 3 inches of 
ground. at same locality as FK=l09. 
Contains 0.018 percent Th02 

Leaves and twigs from silver maple tree 
growing in radioactive soilo Analyses 
show 5o8 percent ash 9 U in ash=Oo? 

\Jl 
'-0 

ppmo1 Mn in ash=Oo2l percent Th02 in ash­
Co 002 percento 



Sample 
nu.-nber 

FK=ll2 

FX=ll3 

Name 
of-­

Locali=t~y 

Fellows mine 

doo 

FK=ll5 Poronowicz farm 

FK=ll7 Andover mine 

FK=l23 Marble Mountain 

FK"~ l24 do, 

FK=l25 doo 

Table 5o ==Assay results of . samples ~/--Continuedo 

Equivalent 
u·rani-um 
(percent ) 

Oo04Q 

o005 

o005 

Oo03Q 

Uranium 
(percent} 

Oo008 

o003 

o003 

Oo005 

Description and remarks 

Leav-es and twigs from cat brier v-ine o 
Ash~4 o 4 percent 9 U in ash~Oo8 ppmo, Mn 

.... __ } n ash~ Oo 35 percent~ Th in ash=O o 002 
percent o Same locality as FK=l09o 

Leaves and twigs of sarsap~rilla 
plants o Ashc~ llo5 percent 9 U in ash""" 
lo2 ppm c , Mn in ash=Oo60 percent, Th 
in ash~ Oo002 percento Same locality 
as FK-·109o 

Pegmati tic rock with feld.spar 9 quartz, 
magnetite, and monazite; from outcrop 
on east side of road 9 behind barno 

Q,uartzite and black shaly rocko 

Fine=grained schist, with quartz 9 

chlorite 9 magnetite, hematite, and seri= 
cite o Sample taken from very top of 
lvlarble Mountai no 

Leaves and twigs of maple tree growing 
in radioactive soil about 75 feet SW 
of locality FK=l23o Ash=6o8 percent9 
U in asbr0o8 ppmo, Mn in ash=Oo09 
percent, Th in ash=Oo002 percento 

Q,uartz, feldspar, magnetite, hematite 
schis"L Main portion of rock from 
which sample was taken appears to be 
sheared pegmatiteo Sample taken about 
200 feet southwest of crest of Marble 
tfountaino 

0"> 
0 



Table 5o =~,As say results of samples ~/--Continued o 

Name 
Sample of 

---nmnb--e_r - _ - - - Loca:lrtx 

FK=l26 Marble mountain 

FK=l27 doo 

FK=l28 Mulligan', qU.arry · 

FK=l29 doo 

FK=·l30 doo 

FK=l31 doo 

FK=l32 doo 

FK=l33 Peters mine 

FK=l35 Mitchell mine 

Equivalent 
uranium 

=<~erce!l,_t_) -

Oo009 

o049 

o008 

oOOl 

oOOl 

o008 

' 
oOOl 

o005 

Uranium 
J~~~r_ceD,tJ- -- _. '; Descri'otion and remarks 

Oo002 

o046 

o007 

oOOl 
~ 

Laurel leaves~ f~om bush growing in 
radioactive soil about 150 feet north= 
west of crest of southwest end of ridgeQ 
As!r2o8 percent, U in asfr..Oo5 ppmo 9 

Mn in ash=OoOl percent~ Th in ash= 
Oc 016 percent a 

Talc schist, from site about 200 feet 
southwest of first large pit on south= 
west end of radioactive ridgeo Con=~ 

tai~s Oa014 percent Th02 o 

Chips of 4=inch black layer in lime= 
stone~ taken from about 2 feet to 5 
feet from slickensided rock in north 
quarryo Contains Oo 014 percent ThO? 

Chips of white limestone \1ri th coating 
of yellow=green mineralo From north= 
ern part of qua~ryo 

Light gray limestone from "active" 
interval of north end of quarryo 

Limestone from ''inactiven interval of 
quarryo 

Breccia~ed limestone from southernmost 
shear zone in quarryo 

Tailings 9 Peters mineo 

Pegmatitic magnetite oreo 

0' 
1-..i 



Table 5o -=Assay results of samples ,!/ --Continued .. 

Name Equivalent 
____ Sample of uranium -~-

number Localitx (percent) 

FK~ l36 Mitchell mine OoOOl 

FK..,l37 Pequest Furnace o004 

FK=l39 Jackson mine - o025 

FK~~ l41 doo . 001 

FK~l44 doo .,010 

FK- 145 Williams quarry o004 

FK=l49 Morgan Hill mines o005 

FK-150 Durham Furnace o002 

FK~~ l51 Durham Furnace mines .003 

Uranium 
(percent)~---~D=e-s-cription ~nd remarks 

Oo002 

o002 

.001 

Magnetite=bearing pegmatite, with 
quartz9 magnetite, apatite, zircon, 
and limonite staino From pile of 
rocks southeast of Mitchell mine shaft o 

' 

Slag from dumpo 

Magnetite=bearing pegmatite rock from 
dumpo 

Magnetite-=bearing. pegmatiteo 

Magnetite ore 9 grab sample from dump 
near pipe1ineo Contains Oo020 percent 
Th02 . Magnetite, pyrite, quartz, 
chalcopyrite, hornblende 9 zircon, and 
allaniteo 

Pickering gneiss from behind Easton 
water workso 

Limoni te=hema ti te ore, wi.th quartz, 
near shaft of mine on north side of 
Morgan H.illo 

Slag from dumpo 

Feldspar=quartzc~magneti te rock from 
site about 20 feet west of ea.$t~er~ost 
tunnel on northeast side of Rattle-· 
snake H.illo 

0' 
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Table 5o =,=Assa,y results of samples 1\./--Continuedo 

Sample 
number 

Name 
of 

Lo-cality 

Equivalent 
uranium 

(percent} 

FK=l52 Durham Furnace mines Oo003 

FK~l53 · doo oOOl 

FK-154 Chestnut Bill o004 

FK=l55 doo o0l5 

FK~l57 doo o003 

FK=l63 o002 

FK=l64 Marble Mountain .. 022 

FK=l65 doo o022 

Uranium 
(I2§.rcerit) 

Oo008 

o002 

o003 

o005 

Description- and remarks - - -~ -

Massive magnetite ore, from third tunnel 
west from eastern end of Durham Mineso 

Magnetite oreg grab sample from dumpo 

Pegmati t ic rock with quart2: 9 feldspar, 
chlorite 9 and micao From site about 
4~000 feet southwest of route 115 on 
Chestnut Hill. 

Pegmatite with quartz~ feldspar~ biotite, 
hornblende and magnetiteo Float rock on 

· top of Chestnut Hill about 340 feet north 
of burned hotelo 

Pegmatite in granite outcrop at Anthony 8s 
Nose, 1 mile north of Eastono 

Hemati te~~magneti te ore from large unde·r~~ 

ground room on Marble Mto 

Slaty green quartzite from first trench 
about 150 feet north of northernmost , 
prospect pits orr top of Marble Moun= 
tain. 

Sheared quartz=sericite metamorphic rock 
with minute green elongate unidentified 
crystals and abundant limonite staino 
From second pit south of site of FK=l64o 

a-. 
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Table 5o ==Assay results of samples ~/ 

Sample 
number 

Name 
of 

Loca:Iity 

FK=l66 Marble Mountain 

FK=l67 Birmingham marl pit 

FK=l68 doo 

FK=l69 doo 

Equivalent 
uranium 
~rcentl 

Oo044 . 

o003 

o004 

o004 

Uranium 
(peTCent} 

- ----
Description and remarks 

Sheared quartz- sericite rock like 
FK- 165 ~ from site about 150 feet 
No 30° Eo of highest point of 
Fulmer mine areao 

Blue=black glauconitic sando Six= 
inch channel from northeast part of 
pi to 

Brown=black glauconitic sando 
lo5~~foot channel sample from same 
locality as FK=l67o 

Dark green glauconitic sando Grab 
sample from stockpile near roado 

0' 
.f:'. 
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The writers examined deposits of uranium- or thorium-bearing rock at t he 

11i neville district ~ No Y o :~ of Mulligan quarry ~ Clinton ~ No J ":P and at 

Marbl e Mountain ,j New Jerseyo If suf f ici ent time is available after more 

urgent work 9 Mulligan quarry and the Old Bed ore body at Mineville will be 

studi ed i n greater detail during fiscal 1954o The preliminary reserve 
l 

est imates at these places ~lre as follows g 

Hineville dist rict 1 No Yo--- 1300 tons of tailings per day containing 

0 ~ 018 percent thorium9 Oo002 percent 

uranium, and 2o5 percent rare earths o 

Mulligan quarr,y 9 Clinton 'J N. J.,---1000 tons of rock containing Oo030 

percent uraniumo 

Marble Mountain, N. J .. j--~166,GQO tons of rock containing Ool percent Th02o 

The reserve figures given for the deposits at Mineville'~ ~ o Yo'j 

Mulligan quarry, Clinton JJ No J o;; and l-A..arble Mountain.:f No Jo are preliminary 

and can only be considered as the order of magnitude of the deposits o 
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Mineville district~ Essex County~ New York 

Though there are several hundred thousand tons of tailings ··from mines 

in the :Vdneviile group;, the best estimate of readily available reserves 

can be made from the ore and tailings currently being produced o Four to 

five thousand tons of Old. Bed ore is being mined per day; of this about 

1300 tons is t~ilingso (Oral communication from Wo Ac Blomstran, Chief 

Engineer) o Analyses of s<amoles of these te.ilings submitted to the 

Survey by Republic Jteel Corporation are as follows ~ 

FK-81 9 Old Bed rougher tailings Oo007 percent equivalent uranium' FK-82 9 

Old Bed .no coarse" tailings 9 """ Oo002 percent equivalent uranium; FK-83 ;) 

Old Bed finisher tailings- Oa012 percent equivalent uraniumo The average 

of these 3 analyses is Oo007 percent equivalent uraniumo Other assays 

(samples FK=73 ~ =7_3A9 ·=77 9 =79) indicate that about 1/3 of .the radioactivity is 

due to uranium9 2/3 is probably due to thoriumo Assuming a conversion 

factor of 4 to 1 to convert equivalent uranium to thorium(Phair 9 1952,. 

Po 341 HcKeo1.m .9 1951 9 Po 9) the thorium content of these tailings . j~s · Pa018 

percento This is equivalent to about 5 pounds of monazite pe'r cubic yard 9 

assuming 1 cubic yard of tailings weighs JOOO pounds and that the monazite 

ccntai~s ]0"' 6 percent thorium (Frondel and Fleischer, 19529 Po 7) o The 

rare earth content is inferred by comparing the calculated average thorium 

content, as shown above j to the thorium oxide and rare earth corr~ent of 

sample FK-73AA (see pag& , 17) · .. The 'eal.culation is shmm below o 

Average equivalent uranium content of tailings is Oa007 percent 

2/3 x Oa007 x 4 : 0()018 percent thorium (calculated) 

lal X Oo018 : Oo02 percent Th02 

FK-73AA contains Oa0.4. percent Th02, 4 ~ 9 percent total rare earths 
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X ::: 2o5 percent rare earths 

These figures .are C:)bviously crude and based on scant data but are 

probably conservative~ beeause the tailings which are now being discarded 

could easily be processed to obtain an apatite-rich producto An indication 

of hovr much enrichment could be expected from such processing is given by 

comparing analyses of samples FK~72 and FK-7.3Ao FK-73A, containing Oo009 

per cent equivalent uranium? represents tailings before apat i t e was separated 

from t hem j FK=72 contain~1g Oo002 percent equivalent uranium is tailings 

from whi ch apatite has be•an remov~d& Kemp (1908, Po 82) quotes analyses 

that indicate phosphorous is concentrated 6 fold in an apatite~rich product 

f rom Ol d Bed ore<> The analyses areg 

Material 

Crude ore 

Magnetic concent r ates 

First grade apatite produet 
made by retreat ment of t a:ilings 
from the first concentration 

Second grade apatite product 

Percent Percent 
phosphorous iron _ 

l o74 59o57 

Oo675 67 o34 

12ol4 

In summary , about 1,300 tons of tailings that contain Oo002 percent , 

uranium, Oo018 percent thorium, and 2o5 percent rare earths J is produced 

from Old Bed ore dailyo 1This is equivalent to about 50 pounds of uranium, 

470 pounds of thorium, and 65,000 pounds of rare earths per dayo These 

elements are in fluorapatite which makes up about 10 percent of the t ailingso 
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Mulligan quarry, Hunterdon County, New Jersey 

King and Wilmarth (1950, Po 7) estimated that the shear zone in the 

southern part of Mulligan quar~ contained 325 tons of rock with Oo068 

percent uraniumo This estimate is probably very conservative because; 1) 

radioactivity anomalies c~ccur as much as 1,500 feet apart; 2) the shear zone 

at the southerh end of the quarry is about 15 feet wide and is likely to 

extend to considerable dElpth, 3) sheared rock can be traced for about 500 

feet at t he outcropo The inference from these facts :~ then , is .that there 

may be a large tonnage of. mineralized rocko Assays and Geiger counter 

measurements 9 however~ irLdicate that the uranium content i s low o 

The reserves at the southern end of the quarry are calculated qy 

assuming a strike-length of 100 feet~ a dip~length of 50 f eet , and a thick­

ness of 2 fee to Ten cub:l.c feet of rock is assumed to weigh 1 ton o The 

average urar.dum1 content of all samples from the quarry is about Oa0.30 

percent ' Gei ger count e1:. me·asurements ·~f..:3P ·indicate that this · grade is 

reasonable o By calculat:l.on:~ the inferred reserves at r.rrulligan quarry are 

1000 tons of rock containing Oo030 percent uraniumo 

The shape and size C)f radioactive rock at other places in the 

vicinity of the quarry and at the north end are either t oo small or too 

ill-defined to warrant ct::llculating reserveso . 

Chestnut Hill- Marble Mountain area 

A part of the radioeLctive area on Marble Mountain is the on~ place 

for which available data on the continuity of outcropj radioactivity 9 

and sample results justify making a reasonable estimate of the reserves of 

thoriumo This part has its center at the crest of Marble r.rrountain, which 
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on figure '6 is located aloout 3/4 inch southwest of the letter M in "Marble", 

A strike-length of 500 fE~et and a width of 200 feet are assumedo A thick= 

ness of 20 feet is estimated from observations of outcrops of the· radio­

activej greenish~gray sericite-quartz schisto Twelve cubic feet rock is 

assumed to weigh 1 tono The average equivalent uranium content of 4 sampleP 

(FK-123 9-l25 9-165j-166) from this block of radioactive rock is Oo025 percen-co 

This value is converted to percent Th02 by multiplying by 4o Using the above 

figures ~ the inferred re:serves of thorium-bearing rock at Ivfarble Mountain 

is 166 ~ 000 tons contain~lg Ool percent Th02o The 'Uranium content according 

to few samples assayed is too low to re significanto 

Plans 

Mulligan quarry and an area extending about 500 feet north and west 

of the ·quarry probably will be mapped during the summer of 1953o 

Uraniferous outcrops will be sampled in detail o This work will serve 2 

purposes~ 1) the relati01~ship between the geology of the area and the 

.-· radioactivity anomalies rnay be made clear.9 2) the map may serve as a guide 

for physical e1Ploration,, 

The underground workings of the Old Bed ore body at Hineville will 

be examined for radioact:lvityo 
1
Samples of the. ore and wall rock will be 

taken and add:iti.qnal samples of -the tailings obtainedo This study is 

aimed at obtaining data that can be used to evaluate similar apatite-rich 

magnetite ore bodies who:se geologr can less readily be determined a The 

data should also be suff:lcient to determine whether the apatite in the 

Old Bed is an economic source of ra;re earths o 
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