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1. Imtroduction

The surrose of thie stude wss to conduct 2 Sround

the radiometric znomaliez locasted on the fTarm of HMr. Flowd

Sweenewy in Miltome: Vermonts z2nd to determine the rock tures

goizted with bthese zrnomalies. The study

]
i

G753 ef Cobble Hill (zee Fig. 13},
annarmal concentrations of razdioczctive

<ist im thidis z2res in 1951 (Mokeowne 19513

]
o

roadside survey was dome in the Milton sres

]

materia

1

rez is one half

sirves of

mile

were known to

WHEen & very

({zsee Fig,

x 1

gsenaeral

L

e

i

U, . Geologiczl Survewy using car-mounted Geiger-tMueller

counters, Much of tne ares hetween rozds wWwas covered

Thiz rersort covers the zrea MoKeown (19513

fii

4%, firrendix B oconsists of brief notes coverinsg ar

(1951 lzheled 2= A: Be L 2rnd D

laheled

QT

E

t

—
-
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e Melthods and Radiometric Data

#imatelw 25 zeores of the Sweernew Farm.

J

This stude covers sepr

“
5

Methods of studwe include the Tollowingl 1Y & dgrid swstem wes zet
e a2nd radiometric readings were tzken at sredetermined intervals
Eing 2 gzmma ray srectrometer. When zn anamalous zrez was FTounds:
it waes thorougnlyg covered usinsg the srectrometer a2nd detaziled

mezsurements and records were bskens All underlined numhers on

£

the Geologic and Radioslement Survew Mar of the Sweenew Farms
Miltons Vermont {(&rrendix &) resvesent the zrithmetic mean of five
one-second total count resdings with the srectrometer held at

waist level. At roints of znomzlous radiocsctivitwe: tern—s

regdings were btazken for totzal count (TCY: 2s well z2s for
Ky Ursnium (UYe znd Thorium (Thy, The longer counts {(zlso at

S

Wwaist level) were taken so that 2 radicelement sssaw could ne

rarformed {(see Tanle 27, 2 A detziled dseolodgic mar was comerlled

on the szme sricd swstem zs the rediomelric survew {(see Arrendix

A,

Tatrle 1 contzins znalzticsl]l dsts obtazined be the U, S,
Geological Survew fTor the stude ares. Table 2 is 2 list of
anomalous radiometric and radiocelement readingsy glong with the
messured analeticsl dats which were obtaimned from various areas
1mcéted orn the Geologic znd Radiocelement Mar (these areszs are
noted ss "10 second count wzist level® on Arrendix A): where

detziled readings were taken for Potassiumes Uvraniume z2nd Thorium.



3. Stratigrashe? Clarendon Serings Formstion

The studwe a2res is entirelw underlazin by the Clarendon Serinss
Formation {(see Fig. 2Y: uwhich has been desisnated by Stone and
Dernnis {(1%64) 2¢ bheindg Uerer Cambrizmn or Lower Ordovician in zse,

Two lithologies within the Clarenden Serings Formation were
marred in Lhe stude zress based on the absence or esresence of

chert aznd auarts veins,

3.1 Homogerneous lolomite

This umit is & meassivelw bedded: lignt grewy cosrse-grained
dolomite sometimes comtaining worm Durrows and well-rounded cuartsz
grains. Thiz litholodgy is devoid of zmw noticezsnle chert or
avarts veins.

The rock weasthers a2 tzrnnisn graw colory znd in ooth
litnologiesy bedaindg is difficult to deltermine.

2.2 Inlomite with Cherlt armd Quartz Ueins

The madoritye of the study zrez is underlazin by 2 massivelw
heddedr light draw dolomite with versing amounts of dark sSrav
chert imnclusiomns ang emall white auarts veins (178" to 172" widel.

f chaeotic 2lsz2] laminated dolomite is alszo rresent (see

ift

g

laocastion on Arrendix A: 150 feet east on line 33, The mebrix is =
light srawy cosrse-drzined dolosrar.  An interesting concentrics
chert laminmsted zlgal structure (1/72° to 3% in dizmeter? is a2lso
sresent. The light and dark graw chert and chert-rich laminstions
{thresd-like individuallye and 174" to 172" wide in grouss)

ancentrically surround 2 circular or ovel shared medium-grained

darker sraz dolosrar center. Numerous white ausrts rochkets

i

are

zlso rresents: Filling in the voids betweern 2lgel structures znd



WOTH DUTTONS.

The weathered surface of the cherlt znd auerts tich dolomite
is & tennmisn grew color with the chertr: and someltimes mingte
auartz crustalsy sternding out in relief. Thne dzrk gSrzw chert
weathers to 2 lignt drav color with & "srongse-like” texture.

arother intevesting feature is the sresence of some white
mushroom-shared weasthering structures of rossible Frhosehate.
MokKeown (195%1) calls this 2 rhoserhate "bloom®.  The Dloom weszthers

a2 white color azrd stands 1729 above the usuzsl weathered surfsace

]

zrid looks libke 2 mushroom. It is nmot bErown what the srhossrhate

{

looks like within the rocky pbul it is verw arrazrent on Lhe

weathered surfece (I it rezlle is the shosenzte "Dloom®).



4, Radiocsctivity

It doess mot arrear that there is 2 simrle correlation petween
rack ture and radiozactive zromalies.
Im one zresz (knoll 2zt southwest corner of the study sresd it

arreared btnat the high radiosctivity (TC=129 crs) misht he

&

gmsaciated with small cusrtz veins aﬁd mingr amounts of chert in
the dolostone. This did mot srelg Lo other rocks of similsr
lithologw., One hundred and fifte feet esst z2long line 34 the
rock wazs verws chert rich: but the resdings were relativelw verw

N Irn zsome chertuw

L)

low {TC=34 crs with bpackdground being 25 cors
arezss Lhe rocks hed totzl counts of 100 crse: bhut some of the
Mighest countsz rer second were associsted with small amounts of

ochert. Atrnormally gh counts were 2lso fournd over soile: with no

i

outorors rrecsent (TC=200 ors),

-.!'l

The nigh rediozsctivityy when foundy was limited in size to
arrroximatele 1 foolt in dizmeter. Mo linear rattern or
correlation with 8 srecific litholodgic coharecteristic arrezred to
e eresent.

Mokeown {1981 sugsested bhat there were two teres of

lu

imclusions found in the studwe 2ress one radicactive and one not
radiozactive. He states that the radiocscltive inclusions are bDlach
calocareous olay gells znd that when trested with hwdrochloric
zeidrs these dnclusions crumble to 2 black ﬁpanﬁw'maag and g tnin
Film of o0il is formed. The mon-radiosctive inclusionsy MoKeouwn

statesy are rezlls chert znd when treszted with huedrochloric ascids

1]

tie chert fragments bhecome rovouss but remain hards and no oil

film ie fTormed. Whern the inclusions (TC=70 crsg) the zuthors found



were tested in the fields: Lhew did not azrre

i

 oho DeEcoms POTOUSSs
crumbls: or sroduce zmn o oil film. Evern when obhserved under s

microscore: bthew odid mot zerrear Lo do what HMokeown had observed.

it
i

MoReown (1951) z2lso rnotes the sssocistion of hisgh

1
in

13

radioactivite wilth what he c2lls & shosrhate "Dloom’®, The zuthors

did not rote such 2 correlations with TC=34 ces (if inm fact what

il
St
-

the authors saw w2s the rhosrhate "hloom® he descoribe

]

The =2uthor‘s 10 zecordd radiometric readings found that in 211
bt ome locations the Fotzssium readings were nigner tharn bhe

Uramium {see Tabhle 2. Mokeown (195190 tates that the uranium

Hi]

aeocounts for two thirvds of the radioczctivibtyr which is not what
tihe zuthorss Tound to be true.

Bw comearing the rercent of wurznium fourd in Table 1 with
Tanle 2y it zrrears that the zuthor’s fidures zre somewhsat iﬁw

when comrared to MoReonwn s (195113,



e Fozsil

Witnin the dolomite with chert zand ouarts veins (for locastion
see Arrandix Ay 1390 feet eazst on line %) z2n incomelele fossil was
fournd. The fragment hes been identified azs either z2n inarticulate
bvachimpmda or the epugidium of 2 trilobite.

Fossils within the Clarendon Serings Formstione ngar Cobble

Hills zre not uncommon. Stome a2rd lennidis (19464 note thnat

trilobitesy braohiorode: a2nd Sastrorods have been recosnized.



e 8. Geologiczl Survew analueticsl datz for stude zres (MocKeouwns

1953): o 440 447, Locationi 172 mile S75W of the tor of Cobble

. R we X .%o
Descristion el Uz

Inlomite with black chert-
like hreccecia and shoserhate

DlOOMe s st v 056083005080 880c065 033 cO1G

olomite with black chert-
like brecoiz and snosshste

.. o
DI00M: e s 6208508800200 03306263543 L0155

Dolomite with inclusions of

tlazck chert—-like frazdments.:.ss. 009

Dolomite with inclusions of
nlack chert-like frzsmentss.os . L0015 L 007
¥elZ——Numbers determined bw using geiger counters.

*ky-~Numbers determined bwe detailed analwtic2l work.



Table 2
-Anomalous radiometric and radioelement readings, and measured analytiqal
data; TC=Total Count,'K=Pdtassium, U=Uranium, Th=Thorium. Readings arevin.
counts per second, except where other units are gifen. Ten second‘readings
at waist level were used for these calculations. Iﬁ computing the % and ppm,
fhe follpwing background‘fadiation was subfracted from the actual réadings
before computation: TC=25.4 cps, K=2.4 cps, U=l.2‘cps, Th=0.3 cps.
See Appendix A for map locations and rock typé.

Location--150 feet northeast of knoll at southwest corner of map

TC=103.6 , analytical data using .spectrometer readings
K= 5.4 ceeeeeceennccnns .- .866%
U= 3.4 ececccanes cessscns 43.121 ppm = .004%

Th= 0.1 ececeeccoes eseesses =5,673%ppm

Location—=Line 3A; 150 feet east of stream valley

. TC=92.8 analytical data using spectrometer readings
K= 4,7 oscecesceccccanse vee -.600%* _
U= 3.4 ceecosne eeecesceses 26.442 ppm = .003%
Th= 0.5

" eeesesaee cecacacas .118 ppm

Between Line 3A and 4; approximately 300 feet east of stream valley

TC=105.6 analytical data using spectrometer readings
K= 6.4 ceevecenscncosnnas .985%

U= 3,4 eccvee eseeos s=s-es 21.047 ppm = .002%
Th= 1.0 seccsoecceccsssa-s- 14.118 ppm '

Line 4A; approximately 130 feet east of stream'Valley

TC=162.3 analytical data using spectrometer readings
K= 7.8 cccvecccsscnccnnes -.533%* ‘
U= 5.9 ccececccseencans .« 38.537 ppm = .004%
Th= 0.6 eccecccce cecececes =2.206%pmm

Line 4A; 350 feet east of stream valley
TC=111.4 analytical data using spectrometer readings
K= 6.7 eceocccncencenneas =.013%%

U= 4.4 eeeeeceeoacaceeaes 31.889 ppm = .003%
Th= 1.2 eecesceesoceccasss 17.226 ppm

Line 5A; approximately 115 feet east of stream valley

TC=211.8 analytical data using spectrometer readings
K= 8.1 ececccecacocncaces =7.130%%

U= 11.1 ecccrsccccccnacees 122.226 ppm = .012%
Th= 0.9 eveee. Ceeeceeaeans ~7.870%ppm

*It appears that when a negative number (ppm or %) results that the element
is present in negligible amounts (Reference: EG&G Geometrics, makers of our
spectrometer) . ’ : )
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Figure 2. Bedrock geology of study and surrounding area.
€0cs = Clarendon Springs Formation.
Scale 1:62,500.; Study area outlined in red.
Map from: Stone, S. W. and Dennis, J. G., 1964,
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Figure 3.

EXPLANATION

Ignevus Rocks*
Granite, syenite, basalt, dunite, peridot~
ite, serpentinile.

te,
Silurian-Devonian

Slate, phyllite, limestone, qulrtzite, con-
fie. Totruded by granite, and syenite.

Taconic Range—Slate, ke, q ite, li il
erate, marble.
Champlain-Vermont vnﬂeyl—Shah dolomite, limestone, quartz-
hyllite, slate, sane tona.
cong lomerate, marble.
Gmn Mountains—Phyllite, schist, quartzite, greenstone, slate,
‘l oeywacke,ml '188, conglomerate, amphl
oli
Eastern Vermont—Phyllite, qunmlte. freennone, schigt, gne-
, slate, amph
Intruded by granite, syenite, basalt, ultrabasic rocks.

Cambrian

Taconic Range—Slate,

phyllite,
sandstone, mr%k. et iy g
Champlain-Vermont vulleyr—Quartguc dalonukl IIIE, phyllite,

conglomerate, nu;rbh
Green Mounmlu—Schul, phyllite, quartzite, myvntkn con-
stone, mwin aﬂphtbohu oy
Intruded by ultrabasic rocks, basalt.

Precambrian

Champlain Valley (small area)—Gneiss, quartzite, granulite.
Green Mountains—Schist, gneiss, metagraywacke, quartzite,
falelte and dolomite marbles, amphibo-
ite,
Eastern Vermont—Gneiss, schist, quartzite, calcite, and dolo-
mite marble, amphibolite.
*Predominant and important rocks in

Earth Materials*
Taconic Range—Slate, marble.
Ch in-Vi valleys Li

marble, clay, kaolin,
roadstone.
Green Mountains—Tale, asbestos, verd antique marble, road-
stone.

Eastern Vermuno—(}r;nh)a. tale, roadstone, copper (now inac-

*For uses consult The Mineral Indusiry of Vermont,
U. 8. Bureau of Mines, Preprint,
obtamabla from Superintendent

of Documents, U. S. Government
Prinﬁng Office, Wuhmmn. D.C.

Classic Structures

f\CH-r/

ble
‘Champlain thrust fault m.m\:e mii:glm::sion availa

'l'ha more detailed Centennial Geologic Map of Varmont, scale
Tk\__-( 1:250000, available from State Librarian, Vermont State
!h‘i'\‘:nry, Montpelier, Vermont 05602. Write for publication

Taconic klippe

Hinesburg thrust fault.

GENERALIZED
GEOLOGIC MAP OF VERMONT

1970

SCALE
4 0 s T 1D e MILER
2= o = e ——— s —— |

Generalized geologic map of Vermont. :
Red arrow points to approximate location
of study area. .
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Figure 4. Map showing area covered by McKeown (1951).

The red circle shows the area covered in this report.
The blue circle shows the areas that are briefly

described in Appendix B.




AFFENTIIX B

A bedrock reconnzisssnce survew was conducted for bhe

Clarendon Seringe Formation in the zree encomrzssed

iy

u
Checkerberre Villzger Cobbhle Hille 2nd the interesection of WU, &
Routes 2 oand 7. The only radiometric snomaslies detected were

several which had sreviously been marred bw MoReown (193 1} {sea

w
o+

Fig, 47, Hish total counts (100-300 oes) were Tound in soil
locations O and Uy while location B revealed & hish level bedrock
zrnomaly in 3 north-south trending stresm bDed. MNo gnusuallzs hisgh

radiometric readings could he found st or nesr locastion 4. The

Damby Farmation {interbedded dolomitic cuartzitels which was

marrad by Stone znd Demnis (19464) in this areszs was ot found Lo

g
J

]

grour anvwhers withnin the reconmaissance.  Since ouleoros control
Was very doond soross several traversess: it iz bhelieved that the
Winooski lolomite is directly overlzin by the Clarendomn Srrinsgs
Ialomite (Milton Delomite of Keithe 19322 morth of the

Foute 7/FRoute 2 intersections

NOTE 3 The Miltorn Oolomite of Keith (1923): is currentlw known
a5 the Clarendon Serindgs (Storme and lermnise 194643F znd
the Hungerford Slate of Keith (1923)y is currentle known

as the GSkeele Coarnerse Slate {(Stome a2nd Dennise 19647,

14
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GEOLOGIC AND RADIOMETRIC SURVEY MAP OF PART OF THE
SWEENEY FARM, MILTON, VERMONT
(Appendix A)
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EXPLANATION
ULARENDON SPRINGS FORMATION (€cs)
B Groy dolostone with chert and quartz veins,
[ Groy dolostone without chert, minor quartz veins.
A Bedding
~ High angle quortz-filled fractures
#¥¥Borbed wire fence
(2) Traverse line numbers
35 Spectrometér readings (average of 5-one second total counts)
T.C. Total count
K Potassium
U Uranium N
Th Thorium
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