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RECLASSIFICATION AUTHORIZATION

In accordance with the authority delegated to me by memorandum 
from the General Manager, dated December 6, 19U8,.subject, . 
"Security Procedures and Policies relating to the Domestic Raw 
Materials Program11 and based on criteria for determining classi­ 
fication, as outlined in Appendix A attached thereto, the docu­ 
ments listed below are reclassified as indicated,,

Document and Title Description Present 
Classification

Revised 
Clas sifi cation

(1)

(2)

USGS - TEI Report No. 3k 
"Trace Elements Reconnaissance in 
Indiana, Illinois, Missouri, Arkansas, 
and Kentucky" Preliminary Report by 
John M» Nelson and Edward V. Stratton, 
dated May

USGS - TEI Report No. 32
"Placer Deposits of Monazite in North
Carolina" Preliminary Report by K. G,
Brill, Jr., and G. V. Carroll, dated
Setember

(3) USGS - TEI Report No, 20
"Trace Elements Reconnaissance in South 
Dakota and Wyoming" Preliminary Report 
by A. L. Slaughter and John M, Nelson, 
dated March 19^6

SECRET UNCLASSIFIED

SECRET UNCLASSIFIED

SECRET

USGS - TEI Report No. J*3
"Radioactivity of Asphaltites, Coals, and
Shales in Tennessee, Kentucky, West Virginia,
and Pennsylvania" preliminary Report by
J. M. Nelson and K, G, Brill, Jr., dated SECRET
October 1918

UNCLASSIFIED

-if
Date •Jesse C« Johnson 

Manager 
Raw Materials Operations
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OP AanuLTrrts, COALS, AW isuttt
n 

nurruG&T, VEST viaamxit U0

. i* Balaam aa* x* Q. unu

ABSTRACT

Tha radioactivity of asphalt1tat, ooals, Mid ahalaa of 

faeaoylvanlaa aad Paraiaa afa wa* •tai«p>d at 101 localities la 

T««00fln«t Kftnttfoky* t^t Tlfftaia, aad Fonn«ylT»mia« Tfat radian 

nativity of tha aaphaltltac and aaala rang^i froa 0,000 to 0*004 

paroant aqvivalavt wt»alm» aod ttet of ahalaa raagai froai 0,001 to 

0*011 poroaai a^oiYalaaTt vraaiflM* Tha aoot radlaaoiiva ahalaa wara 

iMaar'iatoly abovo oaala la veetom Kantuoky. Woao of tho nateriala 

ax »1a^1 la tala la^«ti«&lli» aro of lataraat la oovamrlaaa with 

Otter kunaB iarfa raaarvosof !•• &riila oraal^i baarlag roak*

nmKDOCTICal

Tha radioactivity of aapbaltitaa, ooala, and ahalaa of faloo* 

aca «a* iavoatl«atad la tha aprlaff of 19^5 in Tatuiaaaaa. 

Uctucky, Waat Virfinla, aad P»«ajrlT«ala Vy laaawtfc 0. lrlU9 Jr.

•jai Jafc* M. Kalsaa.

A faw ahalaa aaaoolatod with ooala aa4 blaok ahalaa ara kaoaa to 

bo aoro hlfhly radloaotivo tboa Boat oadlaoatary rooka _/*

J Baora, m f., Radioactivity aad arfaal* ooatoat of __ 
PalaoaoiA ahaloot Aa, Aaaoa. of Fatroloaa Coolofiata ^ull., vol. 29, 
pp. 1*22, 19X5.

Brill, K« 0., 1f«laoat J. «., aad Frouty, C« 2., Frallalaarj
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IM * Rifl&Baa OOjd OdjaOOfft
; 0, 3. Oool* 9vTfoy Traoo SlaoMitft iBrvattigfttion* B*pt. 8f

, 1945* 
noooall, -. u, Tho total gaaaa i'i| ootiwity of aodiaoatary

by 
Vol. 9, pp. 187-i92t 19O.

SlAUfhttr* x. U
ill Sooth Dakota tad i>o«l«gt prallalJMT7 reports H* S*

oM tept. 20, pp.

of similarities in tbo orgaaio ocatont of ooao black 

eophaltiUs, It woo thought that aophaltitoo ai'ht also be radio- 

oatl^o* THa pvrpoao of tbo iB^footi^fatioa was to doteradna 

oay of thooa ronka withia tha area diaonaaod ia thia raport

idioaotiw. ar* Brill fliiaiii aad a^piffiiiid tha field 

hi* dopartaro froa fuU-tiaa dtftioa with tha 

r* tho roport waa arittoa \ft ar* aolaoa*

OP RABIO&TTHITT 

ill rfcdiomctiTltjr M«0ureMoU flvoji In thl«

txibo of ti*> DfJvUb 

a portion of tho oojlorop for * period of thioo •laototi. Thao» cvlorop 

tort* indioftto th» nvibor of (•»•»> r*y» por tail tiM r which pe*«

tho Maoitivo peril cm of tho oooji%Oi tote* Ttoo rolttion of 

bor of fwoom ngrot por volt tiao9 ruigdod at tho o^lorop to 

tho oqvivmloBt uraniuR icojloat of tho rook vto obtalmd by oorroUtinf 

tbo r»dioaotivlti«o of o largo BWhor of outoropo with tho oqmivmloat 

vraaiua coataato of ooapdoo oolltotod froa tbo ovteropo* Tho correla­ 

tion i* doooribod by tho wriVre la Trooa Eloatnto Unrooti«atioM 

•oyort Ho* 22*

Tbo aofjurooy of tho ••terop •toovoaaatt of radioaotivity ia 

Haitod by moral ^ariaUoa* Tho aoat iarort at of thoto aro doflorlbod
T — - " '"^^^^^-^^^ >.——f—^-~



bolo*.

Tho aiaJbor of g&*aa rayo fMilij throaaji tha ooaator tato por 

aait tlao aro faaotloas of tho •olid angla and Bhitidlag aattor 

botvaoa tfco oountor tub* aad tha ooaroo of tho gaaaa rayt• Thuo*

•or* fami ray» »r» recorded por ^inlt tino if tht mdloootivo part 

of tho outoiop !• Ijurgo uod fo»«r If tho r»dioooti^i part of tbo

••Urop 1« ••> 11, Lliro«iM 9 »ons. gwvm r*y« ar« rooordod If tho tubo 

It IcoAtod la a rooatrmnt la tho outcrop than if tho tttto is looatod 

on o protul>«rmaoo. Also, a frac*rat of r^dlo*otiv« •intral iaoiodlmUly 

adjoaont to tho oountor tubo nl^ht JUidiooto o high dogroo of radio** 

activity for tho outorof9 ol^oro&o o ahanool s«^^Xo f not iaoJLndiaf thl« 

fr«f*ant of mdioaotiTo •iaor*lf voold obow littlo or no radicle tivity* 

Coavor«oX7f tho Wbo aifat bo plaood oa a hirron tp*% en tha cotcrop 

aad ladiaato a Xo»or radlocotivlty thaa tho taaplo Troa tho omao out­ 

crop which* by ohoaoot ooatolao oao or voro frafaoat* *f a rodloaetivo

•iaoral. Thooo ohanoo orrort la faaaa-r^r tooto aay IMI radaool by 

laoraailaf tho aaabor of oboorr»UoRO*

tho auabor of ooovle rars eotuatinf tfeo oomtor iaoroooof with 

altitiido aad, for tho diffonooao ia •lavatioa la tho ar»a lBTO<tifato4 

tho aoxlam orror arislaff froa thio aouroo will bo lotv thaa 0*0009 

poroont •',uivaloat uraaiTai.

Taa thooraiiool aad uiooi lod »tatiJtleAl orrom in oatarop toito 

aoro ooaputod by tha aatbodo outlinod by Hobor J* For a thrao alnuto

». 380, Bow
John, ot# al*, Trooodixr«o in «x-«rl*«ntai phy*ica, 

York, Pr^rtlo«->*allt 19U.
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of roctcf hoviu«; *n <*e1uiY*JLe?it ureaiwa coot^nt of 

jnuaer»t, ttw probable error is bout 0,00026 percent

uranium; for rocka of 0*005 perc-nut of^uivalant 

* the probable error 10 about 0.00035 p«rc*Rt •qulv&l«nt 

urtuiiua; for rooka h-iviu^ 0«OUL j>»ix:urA «»LUivxl*ut uroriiufc con** 

twit, UM probable onor la ***out 0,OUO$ p«rccsit equivalent 

uraniita, Tha relation of *ctu&l errora to prob*ble arror i«

very rcrti^.i, 5 >o pnvcent of t^tv cuunl errors wiii b** l*«a than
•t

th« probable error; ^2 i^rcetii of Via errora vill be las^ t^an 

twice the probable error; 9& pareent of Urn errors will be laaa 

tiian Uirice tne praMU>la error; 99.4 percont 01' the errora will 

be laaa th<ji four tl**a tkta probable «rror. Th<* iutitiiu>lji errors 

refer o-tl o the provable <iiff«ra<toe« in r**ciio*ctivity noted 

on repented .uae^ure^enta at U«e outcrop witiM>ut uovlu^. th« eouixter 

tube. The f robabltt errora <lo not include errom arising froh* 

the irifiiiite nu-wv^ 01' 0oo»otJ*ic rci---icut> 01 counter tube to 

outcrop.

/ IIU,

teated at four

in centi«l Keiituek/ i**^ ftpMiiOix taul pl« 1), Ili^lr radioectivitiea 

za froa 0.000 to 0,002 percent equivalent urcn * ils i* about 

lor iion-asj>iifij.UxC swidaionotf. Vh- s^h^lt^ ^.-i^.^v^'e, ia



- 3-

oopontially noa-raoioaotlio, Tho oil la tbo aandato» • bo* algratod 

fro* otter tuBToo rotka and it 1* poaslblo that tho aumoo roafca 

te MOT* radioaotiio.

Flald BaaamoBmta of radioactivity waro Bvda OB ooal aoaaa in

oaotom Kontuoky* 7«rnoM0off »»rt Vlrf inia, and 

(pie. 1 oad 2). G«HMlf blt«ai»oMf Md aattarMlU oo^U v»v» 

. 1 aad 2). Locality, litholc^y, and zw?loaotivitj of tha

ooali art tabulated and doooribad .In tho appendix* 

Tho radioaotlvitj of tho coal* raagof froa 0*000 to 0*004 poroaat

nt uTHBiui ami tho avarac* of 75 ontorop radioaatlrity aa 

ta la 0»0013 ptnont ogul^alagl wamltou lo oorraUtlon wao fo«p

tho typo of ooalt or fMgvtBkiB pooltlon of tho ooalf a*d 

radioaotivlty* Tho avorafa radloaotlTltj of tha aoalc waa !••• thaji 

tho avtrtgo radioaotivlty of othar rooJni*

Tho radioactivity of Falaoaola thalaa in Toom*M*0» 

foot Vlrtlnla, and foontfylvania iaa dotaimlaod by 199 ortarop Uoto9 

(oao pla. 1 aad 2 aad appoadlae}* Tha -ontOBt gf a^ ;ulval-mt urejilm 

IB tha abalM ranffod from 0*001 to 0*011 paraatit oquiTal«Bt araalai 

aad avaraflod 0«009i porooBt (fig* 1 and 2}* Mo pooltlto oomlatloB

•aa ftBBd botooon radioaotlvltgr of tho Bhiiiao aad oolor, oovtalnad 

BOdoioa ABd fooaila, OP a^a* Rowfar, two oooltlvt aorralatlona aro

•t^ggoatodi 1) pooltlon «lt& raspoat to tho ooal loaa, ana 2)



Tbo foUowiac data «if|oota that tho ahaloa abota tha ooala art 

ralatively hi*ter la radloafftivity at MM localitioo than tha ahalot 

aalov ooala* Tha 75 thala* tattod abovo ooala rango from 0.001 to 

0,011 pat* oat oqvivaloat anmivi aad ate of Ihata ahalaa h**a a radio- 

activity tf Mont tbaa 0*005 puomt oqidmlaat araalim. Tha- X7 ahalaa 

toatad balow ooalj hava a loaaar raafaf C.OOfil to 0.005 paraoat oquiva* 

lant vmnim.

Tba ahalaa ayypoar to ba aoro radloaetlTO la aaotara Kantuoky thai 

la aaatora XantiMkj^ laat Virginia, Tannao0a« 9 aad Pgojuylvaala^ In 

tha forvar araa tho ootora* feata ran«a froa 0,0d to 0*011 poroont 

•^ulYalwit uraaiia and a^ara^o 0.0036 poreont oqulTalont vraaliau Flvt 

of tha alx aeot radloaetiva flhaloa wira foooi la thia ar»«. Tha 

hlrh*»t is at looallty 166. la tha araaa othar thaa «vvx«m Kantuokj 

tha 135 outcrop taata iadioato froa C»001 to 0*0065 parooat oqulitloat 

il«B aad tho atoraf* !• 0*0007* Farther to tha voat la Okrlahoaaf

»11 J fiado tha avartga nukiOMtivitgr of tho ahalaa to DO about

J llf R. L* 9 op, eit, 9 p* lSOt 19U*

0.0045 oqudTaJjast vraaliji* It noai poaaiblo that tha apparoat 

la radioaotivit/ toward tho voot raflaota tho doortaoo la 

aiaa of tba •adiaaata aaay Tram thoir tcuroo.

HOBO of tha rooka oaaalaad In thia iaiootifatloa ara of iator«9t 

la ooap^riaca with othor kaooa larfo raaar^n of loa froda uraaioa* 

baariac roeka* Tl» froator radloaotlTitjr of aoaa ihalaa afMOiatod with
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Locality iooatioa and dooription of rock*
Wo.

abLifr- GnMty &>., 7«m« dtttUuort or 
Coalaont on teg* £row bin* A.

rock*
" 'V

or 00*1 and «it*l*«
At «tt oT

C«., T«mu 'About 0*9 
oast or Jptftocr *t ^a0K Kit cool *%ino on 
iiorth aids or ram. Hlj$2tti? 30.

Bail ^lr co*d 2 thick

o/T 3parU oa «A«t eids of U, 3.
iyult 
70

ol

c*.,

frgm

of 6

«bit« Go., ?mn, 
o/ DtltoMttt ur» Gllfto' road.

OUTt/ ooal 

iiooX 2
1

3.0

Outcrop

0.001 
U.U02
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0.002 

O.QC4

0.003 
O.OCJ
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Looalit/ Location aad dMtriptlon of rock*
Ba*

Ta»t 
lo.

fl&lckncia Outcrop 
•qulvalant

Dark-4rm/ elajr 
MM*

Coal Bo. 12
•&*%!• aad brown tandatona

cbgr 
Coal lo. 11

6
5

4
3
a 
i

6.0
6*0 
0.6 
4.0

0.002
0.004

0.001 
O.OO^L 
0.011 
0.000

V

H-167-- Hopkl m Oe . t */. About 3 Bilaa 
w«at of Madiftonvilla at Own tar/ Coal Oo.
•ttip «ln«.

?
F«anay Iranian rocki.

tt I*

Conl

Gray clay <lth aoal 
Ooiil «o. 14

6
4

3
2
1

0.6 
0.6
0.4
0.7
10

0.003
0.003

0.003
0.003
0.000

•opkiM Co. , iy. About 3 •!!«• 
north «f H^*o it ab**donnd
Coul Co. strip «in«, 

rocki

Dark~crajr thai*
" • • with Mymlii 

Coal Bo. 15

15*
0.5 
0.2
3.0

0.002

Oo. , &>. AWut 1 •!!• 
of TJ. 8. Hi^hwiy 60 on fouth tide of

rallrond.

Samll oil «a«p in lo«ar P«nn»/lTuila« 
Yille) tondaton*. Taatad on oil/ 
at waUr-lerel of 0.002

Co. , I/. About * «ila 
iontht*it of 0«rfi«ld on U. S. High**/ 60.

Batural ntphnltio aan4 teap alon^alda I.E. 
and hatilad from quarr/ in rott«Till« o%nd- 
ttona a*bont 3 ailat to th* aouth.

-

O.G02

B&-173— • J64a>oaaon ^o. . K/. Town «f Uphalt 
..out 600 fwat aoutn of Po»t Offioa in 

quarry on «*at tidn of Kantuek/ 9ifhw%/ 67.

(Pottavilla)

with nmtural asphalt6an<!ato 0.001



4.

Locality 
Ho*

Looatioa aad description of rooks Tost
Bo.

Oatcrop 
eqiui Talent 
uranium

___— Bdstoneon Co. * i>. About 1 sdle 
east of Lindse/ville in auarrjr operated 
by tyrock Asphalt Co.^ ^'

pafmsylTanlaa (Pottaville)

San/1 stems l^procaattd with natural *sohalt 0.000

-180 — Laurel Co. , ly. Alxmt 3 ailos south 
of London on oast »ld« of V. 8. Hi^hssgr 80 I

?smns/lv*niaa (Pott»vlll«) rook*.

silt/ shal* 
Potlnaon Cr«sk Co^l (Lil/ ooal) 
2arfc-cra/ silt/ shale

0.002
0.000
0.002

-- Bsll Co. , k>. On l«ft fork of 
S trai*ht Creek in rond out across ths 
tracks fro* th« Crocks tt Fu«l Co. Mla*
0/fi*e. 3 hi

(Pottsvills) rooks.

ahals 1 foot abov« fi 
Top of M ooal
Csater of «ra/ shuls below M co«l aad 
2 f««t abort lO-lttch ooal 
Shals 1.6 fs«t below lO^inch ooal

4
1

2
1

0.002
0.000

0.002
0.002

Bell Oe. , *>. Cut oa east »ld» of 
ro*d on th«» L'-ft rorr, Strni/ht Gr«pk •bout 
50 feet strat graphically ax>v* Str*lfht 
Creak ooal and Just upstr«*s) fro* tb^ first 
tipola that orosaes the roexl.

Dark-era/ shale ocntalnla* eoneretions 0.002

.^ley-* Bell Oo., s>. lead eut on left Fork 
of Straight Creek downstreaa froa fir«t ti 
th*t erosaes tae road.

4.0 0.000



Locality 
*o.

location and doferlj: lion of

5.

U, 4.

Go., Xy. Hotd out ou i*rt 
CrMk about 1,5 ailta m*tra*u

119.

coal aujut uO 
.fewitfit Cr««k Coal

Co., Xy. U«t old* oT t 
K about J/Voil* »outh of 

ttoii with L. ^ Hi^iwa/ 119 on 
oX Uno i \- v i ?^' »— ' ^ v •

Uon vdu

ru/ wiu. a f«v eoncrvtloaii* 1

11 Co., £*» JtarUt alda of U. 
aixrot 1 ail* northoaat

2.- ...

dan

__ jr, About £ nil* 
•auth or"CarD*tt ttoal Co., on wot «io«

y*9 naar Cloaplint. |//
V^/ IT"™"

tutrby ooal

1
2
3

Co., £7. At north «1 
on wsit *id« or ^

o*

Oraj
ooAl

Xu.U 

0.8

20.0

6,0

3.0 
3.0 
2.0

O.OQ3

0.002

O.CXO



Local it/ Looatioa aad d*s0riptioa of ro*ks 
*o.

outcrop

-190— x^ott Co.. ly. At out 1.2 ailss 
«*»t of S*safrms. on soutn si<l» of 

15. *

(Pottsvills) rocks.

Gray with u«ul 
AA aad plant 

Coal (Io. 4 coal?)

Joal

a.ft
0.3 
1.2
o.a

0.002

0.003

— P«rr/ Co.. K/. About 4 aUtt 
•ait of IAMHL om MuDi aid* of tatueky 

15.

rooks.

BUok
Four co»Jt b«4» inttrb«dd»4 vlth shal*.

4,0 
6.0

0.003

— Breathitt Oo. , «jr.
•outh«a«t of fan Cl«v« on aorth tido of
I ̂ -n tuck/ r

Po*!ugrlva**ii (?ott«vlllo) rooks 

fissilo silt/ sfcals 1
I

Ooal st«a

1.0
1.6
2.0

0.002
0.002

-- Morgan Co.. K/. About • ail«s *«st of
test Ll"b«rt/ at coal »in« oa Push 7ork.

Fonusylvanlaa (PottsTills) rooks »- @

Tsllow s<mdstoa« 
Ictorosddad ooal aad sh*ls 
Oaonal ooal Bo. 2

M «o. , a/. Just ftorth of
Gaanel Cit/ OA ««st sids of Kaataekjr ^ V 

191 «t portals of Richardson's "

1
2

10.0 
1.0
4.0

0.001
0.001

rocks.



i<ooality laofttlon aud doaortytioi of rook* 400! 
! fco. l-o.

Yollow

aoal
Soft
C«uvi«l coal Ho. 2

«tobn« Co., if* nboiit 1
of fiifttavlllc on oict aiU« 

or foitfi »t WorU; .^at Coal Co* Xir*.

(rnttirvillo} rock*.

L,^. JotVMon Co« f K/.
I •Aftt of l'»inl«vjJJL. oi»

40.

2
of

(i*otterlU«; rook*.

Thin h»rlfltd idxcnoaoufl /crv «huJU§ 
C4«nn«l cool

Co., ^« Virginia, aoar Mod 
Jaoket At iJLA« )io. 5 on i-

rook*.

Oroy

^o/32

UUMUCAT or LOMUT o«dar Oro*t 

Co* f ^. v<u« "*d 

. 0 rook*.

Jiokot or Uppor C«dar Gniv* OQ4l

it ..Jbie No. 6.

2
I

1
2
3

1
2

2 

C?C,

1
2
3

1.0 
0.6 
0.3 
1.5

4.0 
1.0

0.5

1.0

4.0 
3*0

Ootiunop

0*002 
0.000

0.001
O.UAi

O.OU2 
0.002

0.000
0.001

0.001 
0.000 
O.OCfi
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€00*0

CQOt)
100*0
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900*0

0*1

0** 
9*C 
1*0 
0*»

0*t

8 
t

8 
I

e 

t

<, 9

»4 

*• *ft

*• "00

JO

*1

§* -1 *0|) W

«rpn*t*B*BM



location AJ* description of rook* T«*t Thiolaoof Otfcerop

•o. 2
I

3

miloo aortfe 
U. S.

Co.. f. Ta. Ahoat 1.96 
119. **"

oo«l

1

3

4

Of R;
Co., ff. Ta« Aboul 3 allot 
- n oojl oido of 9. 3.

Coal

I. 2*4
tlA* of U, t.

Hi
kr

••f f 1
3

of 
«. T*.

f. Va.
n *
fl in

0.7

JU

H 
Daik

1

a

a.o
3.0 
2.0

6.0 
3*0 
3.0 
0.4
a.o

a.o 
1.1
6*0

0.3 
3.0

0.001

0.003 
0*003 
0.003

0.001

3
3
4

0.7
3.0
1.8
3.0

0.003
0.001
0.003

0.003
0.009

0.001

0.008



Locality Location and description of rocks 
No.

Test Thickness 
No,

Outcrop
equivalent
uraniuM

BR-214—Fayette Co., tt* Va* South of Jit. Hops 
on west side of U. S* Highway 21, \

y?
Pennsylvanian rocks.

Thin-bedded buff shale
Coal (Sewell seam) if,

Black firs He shale, top of 
• * - * , base of

y V

2
1

Co., I. Va. Tteellck Knob c
behind Alaska Coel Mining Co. machine shop.

V \ 
% purplish-gray to BJL&CJC shale \t^« ^'

Coal (Pocahont s No. 6) 
Light-er*y shale

Sft*216—Greenbrier Co., -. Va. About i alia 
east of ooopany store in Leslie at strip 
•in* of Jtow River and Pocahontaj Coal Co,

s,

Pennsylvanian rocks.

Dark-gray fissile shala 
Sewell coal

/

BR-217—Nicholas Co., a. Va. On west side of 
U. S. Highway 19 between Susaersville and 
Sutton and 1 mile south of Jluridlity, 
Nicholas County.

Pennsylvanian (Kanawha) rocks.

Dark-gray thin-l-eddsd shale containing
Llivrula,

Coal (Coalburg "A") 
Light-gray clay

Jfc2M—Nicholas Co., W* Va. About 4*9 Miles 
north of Muddlety ou west side of U. S. High­ 
way 19.

1

2

6.0 
3*0

3.0

3.0 
4.0 
1.0

8.0 
5.0

0.3
1.0

0,001

0.002
0.002

low

0.002

0.002

0.004

Pennsylvanian (Allegheny) rockn.
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Locality Locution and d*«crlpticn of raoka
No. - '

12,

Thlckn«stf Outcrop

Braxton Co. » f . Ya. About 3.t 
ailat north of Boll tow a oa waat atda 
of 0. j. iiidflaay 19.

Parmajlva.nlam (Oonasaauih) rocka. 

aaadataa*
Co&l
Cm/ tittlo a ad brown 
Blaok to gr«/ 
Co*l and

1 
t 
3

90.0
1.0
3.0

16.0
2.0

0.003
0.003
0.001

* I*vi* Go. , W. ?A. About 1 mil* 
**»t of Lor*^ on north vide of U. S» 

33.

rocln.

tin til •
Coal 
6r*y ah-nlo 
Coal 
Orajr, §h»l«

1
I

15.0 
2.6 
1.0 
0.3

0.002

0.004

4— l?pt-hur Co .t t. Tm. About S.8 
nll«i »*»t of KllABor* on north tida 
of U. S. tUtagr 33.

rocks.

Thin-ttddM Mack aaala
Coal
fhala and covered int-rml
Brotm thln-a«ca«d
Dark-era/ cla/o/ ahala
Ooal

2.0 
2.0 
4.0 
4.0 
3.0
a.o

0.001

0.001

Upahur Co. , w. fa. Atrmt 15.3 
Mtt of Kllaaoro on north aid* of 

U. 8. Blfhwv 33 In front yard of fam- 
houaa.

rocka.

thin- bee dad afaala 
Bitumlooua oaal 

clay

0.004



13,

Locality LooatIon and dooorlption of rooka

Upohwr Co., *• Va. About 2,5 all** 
wart of KlloM* on aorta ilda of g< *. 

33.

?«oj**ylYaniaa (KM Riiort) rook**

Barboor Co* t 1. Va* .ioout 6 «iloo 
«§at of FhlAliPDi and 3/i all^t north of w. 

57.

Harrlaoa Co*, IF. Va* Abort 3*5 
•outb of Huttar Fort on «aat aldo off. Va. 
Highway 20 about 2.5 »il«« north of jmotioa 
nith -. Va. Hi^nray 57.

Light pun H»h tan ihala. 1 £.* 0.003 
ooal 0.8 

clay

I— tfpohixr &>•• »« Va* Abofct 1*5 ailoa 
«BOt of ttdv*lo at abaBdonod aino on north 
aldo of dirt road.

rooka

to black ahalo 1 1*2 0*004
2 0.3 0.002

ooal 2.7

___ tendelph Co., W. Va. Abandonod 
portal of Aittili Coal Co. jwt north of 
tipolaf Hardinff Randolph Co.

F«nn«}Iranian (AllOftagr) rooka.

thin boddod ahalo 1 31 0*004
Situalnoua oool 2 2*0 0.002
31aok shalo and ooal 3 2.0 0.002
Coal, ^190 ooTQKod 4 2.0 0,002

foanoj Iranian (tfononfakolo.) rooka

Dax%*cray ailty ihala 1 ICf* 0/OCH
Coal (ttedatonoj 4.0
U^ht^rray nodular «r.alo 2 13.0 0.003
Coal (Fittaburgh) 3 2.5 O.OOJ
Oray nodular ihaio 4 2.0 C.OQ4
Coal (?itt*bur*ti) 3.Of



u
Locality LootttaB tad dooorlptic* of

roeki.

Brown and blaoJc »halt
ftUa* thi»»badda»1 ahala with
prrltliod gastropoda) rroduotlda
Coal.

Harrlaoa Co., ... Va» About 2.5 
wart of CUrkabttig yo«t office at

win* on tevth Bid* «f U« S* 
50.

rocfc*

Coal

. t V* Va»Harriaon
«a«t of port Off lot- 
•!!•• «n»t of SaJto on oonth 

50.

10 »llo 
and 2.6 
of U. i.

rooka

Coal
ahalo

Harrlaoa Co. f ?• Ta, Railroad out 
on «outk alite of Hopoiboh and om oaM 
cido of 0. 3. Ricluaqr 19.

thia oaddod ahala
Coal

fray

Co« f V* Va* About 0.6 alia 
of HorthlAftOB oa north aid* of road

rook»*

toft abalo 
blooky t halo

Coal

1
2

1
*

1
2

1
2

Tkiofcaoaa Outcrop 
oqulYalant

7.0

2.0

1.5
0.3
1*0

1*

1.0 
1.0 
4.0 
0.6

0.003
0.002

O.OG2 
0.001

0.003
0.001

0.001
0.001
0.004

0.002
0,002

0.004



Uoallty 
Mo.

Location and daaoriptiott of rooks Tatt Thieknasa
TJO*

or ion Co* f w. VA. About 3.2 ailaa 
Borthaart of ftarthiafto* oa ftortfc alia of 
road to

Para&an (Dwikard) rooka*
>,

Dark-vray ahala

Oar%»gr*y sbala 
Coal (Mishlns-to 
•af f ooaigr alajr

MariOD Co., F. Ya. iboiit j/4 
of FarainctOB OB road to torthlagtom.

Paraian (Punkard) rack*.

9laok fhala 
Coal ( MaabiaKtOA) 
31aok fisalla thOa 
Coal 
Lifht*gray alay

OB 
D«

Co. '•«• Va* At olty lialta 
of HanaiBftoB on aa«t ?lda of 

bway 290.

araiaii (Dunkard) rooka*

, thla^baddod ahala
Goal

Inttrbaddad aandatona and ahala
3rovD »aodatont ^»d ahala
Goal
ttadloB»fra7 aicaoaoui ahala
Gray »tci

ttu^oa Co., w. va* About 5.3 
nor of laattl&rtOB OB northaaat tlda of 
U. S. Kiiehamr 250*

ParaiaB (Dvaimrd) rocK««

Calaaraooa nodulaa tad clay 
^diuMf ra 
3haly ooml

1
2
3

1

2 

I

1

2

3

i

1
2
3

0.7 
1*5 
0.5 
0** 
2*0

2*
2*0
ou
1.5 
2.0

If
1*0 
1.0 

15*0 
2.0 
1*0 
3.0 
3*0

0.5 
3.0 
1*0 
1*

0.001 
O.OC1 
O.OC3

0.004

O.OC3 

0*000

0*004

0*002 

0.005 

0*003

0.003

0*002
0.002 
O.CX'2



Location and d*0orlptl0* «f n*k0 Toat ThiclmoM Outorop
No. 0culYal0n1

Co., v, Vo, Berth 01d0 of 
Fa* HignWy 7 aboofc f «il* 0a«t of Jtmo- 

tion vith U. S. HlclM0gr 50.

F«r«lan (Pmkar4) rook*, 

ll^ht gray 0*<al0
Coal

t V. V«. Abovt 3.4 
oast of Te^trtaa on north sld0 of

.

Fondaa (Duakard) roc5c0.

Brown abalt 
HUflk tbln 
ShaJy 60*1

Ce* f n. Va» About 2 
0a0t of Cort on «»Jt iido of ». 

7.

froa
0oal 0«a« mined >t Ca00YllL0V 

to tb0 oa0t.

_ _ Co., ff, Va* Pj£Mi**o 0 ^ 
pp!0 on north §lo0 of •. ta. Highway 7.

Porirt0yIranian (Mo0j0n^ahela) rook*.

abalt 
Coal (50wickl0y 

thai*

>. f ^. Va. About
1 mila v»ft of Uranvil!• on north 0id0) 
of ». Va. fllcl^a 7.

1
2
3

3*0
0.8
3*

0.005
0.003
0.003

1
2

1
2
3

2.0
1.0 
0.5
1.0*

15*0
8*0 
4.0 
U

0.002
0,002

0.002

0.000

0.003 
O.Od
0.003

P0nn*ylvani0ji (lanoiijabala) rook*.



Locality Location and 4*aeriptton of rocka
no.

Gray ahala and aa*datona
Coal v(flttahurgh) 
MaGi.uaj*£ray analft vltu IntarbtxiojaxS 
gray li*oaton*>

afrlAf— MonongalU Co., R. Va. About 2 ail** 
ea*t of Saaton on north a Ida of fc. ?a« r1 h- 
**y 73.

Dark-gray bloeky ihal« 
Coal 
Blaok f IP 9 lie 0h»l« 
Coal

•aat of Satton on north »irta of • . V«. Hlvch» <

Pannaylvanlan rooka.

Coal
':r ^ clay

3R»2^6»* Presto* C+. y >i. Va. About 0.3 nllaa ^ 
nvat of BruoatoB allle on north aM« of 
>-. Va. Highway 73. W

r«nnaylvaBlan rooka. ^" V

Graybroon ah»l« aad aandstona) A 

Light-gray thala

J^sliLt"^ ^Ay^tto Co. 9 Pa. About 1 ml In nortlt* 
•aat cf . Va. aUta lino on north sirio of 
fa* Highway 281. \ V^\ \ V^oP ^

PannaylTanlan (Alln^hotnr) rooka.

aXLuofrrxy ahalt 
CoO.

Tast
Mo.

1

2

G3< - -^

1 
2

Q k

i
3

^C_

1 
2 
3
A

tf tX^^

1
2
3

ThiOkaaM

10.0
1.0

5.0

0^5 
1.0
5.0

1.5 
2*

3.0 
5.0 
1.5

,«»*

6.0
3.0
3.0

v'utc roi 
•cuiv»il« 

Uf?iniiB

0.003 

0.002

0.000 
0.002

0.002 
0.001
0.002

0.002 
0.001 
0.002 
0.003

0.001 
0.000 
0.003



Locality 
So,

and description of rook*

Soatfrttt Co., ! ft. About 1 
north«fttt of Umina on north • Jxia of 
fa* Hlghwj 53*

rooki.

Co*l
D*rfc"fff!7 to hlaok

3o»*r«4it Co., P». Ibeitt i «!!• 
north of Alltrml* in R* R. cut,

rooJc*

Coal (Hmrltri)

of J«
30.

on iiouth of

1 »nr. : y 1 van 1 ATI

__ Co., P*« Alout 2 »llt« 
northwiBt of Llgonitr At abvx)on«d OOA! min««

1

2

1
2
3

1
2
3

hul« . 
1tt9Mimrh)

£>'
1
2

* Co, f . -out 1 •!!« north 
of C^rrolltown ut ao^ndonea slno on 
aido of 0. 3. Hifhimy 219*

Gmy thai* 
Cosl

1
2

2.5
0.8 
1.0

5.0
1.0

2.0
4.0

24
a*

15.0

O.OQO 

O.CXB

0.003
0.008
0.003

0.003
0.002
0.002

0.003
0.000

0.003



Loetlitj Mo. Looatlofi and

_ Oaabria Co« f Pa. about 1 alia aaat 
of Seanglar OB tooth *id* of Q. d. Highway 
219. / -1

rocka.

Broan aaady ahala 
(kwl (L*«r f report?)

Co. f Pa. Aboot 0.3 
v«tt of St. MoBif«aivi OB north site of 

HighMj 36.

rooks.
O

Coal (HaimlngT)

of Tyra* on U. 3. M&my 22CX»

(Fortii* or <ta*Me) rook*

Coal

Cloarf l^ld Co* 9 Pa. About 2 
north of TTcnitsdal* OB •*•* ildt of Pa. 

53.

rooka.

L. Fratport?)

Claarfi^ld Go., Pa* ibout 9 «1U« 
•att of Thilirnobtv on aouth tid» af U. 5.
Hi£bMj 322 about 0.2 milaa Cr*m junction 
wife Fa. 'liehaay 133.

PailMragr 
Coal (ClaClarion?)

, fisaila

1
2

i
2
3

1
2
3

15

10*

20*

10

10
1.3 

8

Outcrop

0.002
0.000

0.001
0.001

0*003

0.002 
O.OOf 
0.002

0.004
0.003
0.001



Looality Location aad doooription of rooki 
«o.

llfcMfr- Claarfiold Co., ft* About 3 «ilM
•01 Ml of Woodland oo north aido of rood*

r«m«?rl*aniatj (illofhoBy?) rook**

Dojrfcpmgr ohalo
Cool (frooyoit/)
Li^ht-frray ohalo
Coal
l*ark»cny oholo

JUS— Cloarfiald Co.. Pa« About 3 alloo
Borlfc of roodload and at oomtheiit old* of
Slab toon on Londtborry Cavnol Cool olao*

Pownoylvaniaa (AllofUooyT) rook*.

Dark-«-ay oholo
Oool f Comol •€" oooa)
Dork*fray thai*)

HJ^aaft^ Cla»rflold Co, t Pa* About 4 Biloo
ooulli«oot of doorfi»ld OB oontbooM oido
of U. S. Sl«teo«y 322*

Dark-fpray to bladfcohalo with ItifUlf.
Cool
Oray and yollow ohalo
Cool
Llfht^fjray oholo

atfciA^ Jofforoon Co. t Po. Aboot 3 eilai
•oath of Iroolnrillo on Borthooot old* of
Pa. Hi^^vy 28*

POBBfljfl^POOuflH \ /xll^ r ^>ony? j rooxa*

SitOiillOUB OOol
Oray ohalo
BitttBinouo and otnnol oool
Gray nodular oholo

Toot 
Ro.

V*~
CD r — -

1
2
3
4
5

CIC

1
2
3

OisJ

1

2

3

olc

1
2

3

ThiokDooo

15
1.0
6.0
1.0
J*

10
4
2

7*
2.5
2*0
1*0
3.0

1*0
2.0
1.3

15.0

Outcrop 

vrnniuB

0.002
0.000
0.004
0.001
0.003

0.004
0.002
0.003

0.002

0.003

0.003

0.003
0.002

0.004

Co., *t. Abovt 1 olio 
He OB oouth »ido of

Pa.



Locality 
No*

Location «o4 r -ion of rook*

Penaejlvsjiisji (illeffheay) reeks*

Ceel
shale

Gray lieartom

.>-#> 0**, r&. south of New 
tad 0.7 alias eest of bridsjt 

OB ee*t side ef
26*

Coel
Grey end bleak bended

*s*teori01end Ce., FA. About 0*2 
is +**\ of Irwin on south side of Pe.

Turnpike*

Penneylwiiem (Mosjonsjebele) rocfcs

Derk-f rny shale
Coel
Llfht*cray ahaia
Ceel
Gngr thin^bedded
Ceel

Co. , Pe. ft. Turnpike

/V
ien rock*

Itark-fregr

Go,, Pt* About 1 mile north

(±

Sesji coal 
Little Jaesj oeel 
lero Sesji eoal

1

2

1

2

1
2
3

Thickneee

10

2.5
2.0

5.0 
2.0

100*

2.5
4.0 
3*C 
2*

(4003 

0.004

C.OC3

e.002

1
2
3
4
5

<H
1
0.7
1.5
3.0
0.3

C.OQ4
O.OC2
0.003
0.004
0.002

0.002

0.003
0.001
0.001
0.002
0.000
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Anthracite and .>< 71 Banjple 
Mttuoinous coals ^ -----

Cannel 
coals

All 
shales

Black 
shales

Dark-gray 
shales

Gray 
shales

Light-gray 
shales

i sfjnfffSfB>iaag^ 
\wS^^Sl^^S^&^^^j

•^SSSSSSSSSSS^SSSSS^ '
50 samples,

:*7?33!!!!TO?S^^%:^«!%«|
57 sample

31 sample

Shales above 
coals

Shales below 
coals

Nodular 
shales

Fossil if erons 
shales

Permian 
shales

Pennsylvanian 
shales

W****ttMSaW&BMMS&SGB».I ^AMMMMMi*i«W^^^^^A ̂ AAAAk75 sample s^M^^mm
»I«%»I<frI*I*I*%«I*I«X»I<»I*

&t;t;t:t;t;f;t;t;s^^^»>i«%t»^i^^^^^^^:tttttt^^^^^^

>140 sample n«Hi
0.000 0.001 0.002

Percent equivalent uranium

Average radioactivities of rocks tested.
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