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INTRODUCTION

The rurrose of this study was to conduct 3 dround surved
of the radiometric asnomaly logated in the Monﬁton and
Starksboro areas (see Fig, 1)r where abrnormal concentrations
of radiosctive material were found to be rresent by Texss
Imstruments (1974)., Thew conductéd 5 reconnaissance sirborne
gamma—-ray survew of s rovtion of New England for the U. &,
Energy Research and Develorment Administration. The obdect
of their survew was to *define those sreas showing surface
indications of 3 dermerally higher urasnium content
(rraniferous erovinces) where detaziled exsloration for
uranium would most likelw be successful.®

In the Lake Chamrlain 2-dedree ouadransgle (11250,000)
Texas Instruﬁents (1974) found "ereferred® snd "susrect?®
anomalies {(see Fig, 2). "Freferred® azromslies sre "more
ﬁigﬁjficant arnomslies showing uranium enrichwent over the
mean values for the geologic mar units involved and over the
mean WTh and/or U/K ratios for those units. Most of these
sudgdgest rossibilities for vein-ture ursnium rrosrectss but =
few arrear Lo indicate rotentisl stratiform derosits.®

The study srez is Texas Instrument’s (12746) Location No.
21y which is 8 "rreferred® anomaly (see Fig. 2). Thew found
the following srm el in the studs zres!

34 Fem o in the Winooskis» Mallet arnd Dunham Dolomite and

Monmkton Quartzite.

2:5 gem in the Durham Dolomites



2.8 erm in the Cheshire Quartzite.

Texss Imstruments (19748) ststes that this occurrence
*maxw bhe a vein-ture zccumulstiony or maw be similar to
anamaliéa zt Locations 9 srnd 6 (in the Milton ares)y which is
a radioactive zone in the Milton dolomite zlong 3 marred

fzult.?®



METHODS OF STUDY

The fereferred? arnomzly in the Monkiton—-Starksboro ares

(Location No, 21)r was studied bw the authors. Sewe Figure 3

for 8 mar of the Tield ares.

A very detziled survew of dgeolodw and radioactiyis Was
bedun alondg a Predetermied‘grid sustem on Hogback Mountain
(see Fig. 4). This detziled work was abandoned whern no
arrreciable readingﬁ. were fourdd wusing a8 2 damma-raw
srectrometer. Insteady a reeoﬁnaiseahce surves was dons
covering the whole area (see Fig, 3}y treing to find the high

concentrations that Temas Instruments (1274) rerorvited.



STRATIGRAFHY

The rock units encountered in this study include the
‘Late PFrecambrizsn Fairfield Ford Formation and‘the Lower
Cambriarn Cheshire and Iunham Formastions. The dgeoloswe of
these units in western Vermont was comriled bw HDoll: et 31,
(1961)s snd has more recentlw been described by Tauvers
(1982)s Gredgorw (1982)y Mzrow (19830 znd DiFietro (19830,
Significant radiometric zromzlies were not detected in the
studw  arear and no contzets between mador rock units were

observed, -

CFAIRFIELT POND FORMATION

‘This unit was observed iﬁ onlw one outcror 2t the
eastern edge of the reconnaissance survew., It was marred in
this ares bw Dolls et al. (1961)y as rart of the Finnacle
Formations but was later recosgnized a5 the Fairfield Fond
Faormation bw DiFietro (1983), It consists of 3 homogeneouss
fissiley dgrew 10 Sreen' chloritic rhwllite with locsl

accurrences of thin sandw beds.,

CHESHIRE FORMATION

lower Ardillasceous Memberd The ardgillsceous member of

the Cheshire Formation occurs localls at the core of =a
regional north-rlunging anticlime. The hinge of this
structure extends azlong the rorthern flank of Hosbasck

Mountzsin where detailed marring was initiallw undertahén for



this study (see Fig, 4)., The ardillaceous Cheshire was also
recodgnized in one hiil on the esst side of Route 116.

This member consists of'thinls interbedded whitish and
and  dark graw ehwellitic wnits. Intense deformation and
chiorite grade metamorrhism have heavily overrrinted and
obscured Frimarg feaﬁures such as hedding énd bhioturbstion.
Thuss the arﬁillaceous‘memher is twrically recodnized by
slternating thin bands of fine to medium sand and fine sraw
shuellite oriented wsarallel to the dominant regional
schistositu, Thicker massive sand units occur locallw in
beds ur to 8 feet thick., HMorow (1983) showed that the lower
Cheshire in the Eristol, Vermont ares rerresents s tidsl flat
Cand restricted basin environment which is overlsin bw the
transdressive deerer water urrer mémher.

C Uprer Massive Member! The urrer member of the Cheshire

Formaztion wss identified in outqrmﬁs north of Hosbhack
Moﬁntain and in samerles taken from 3 drilled water well to
the east of Hogpack Mourtain. The urrer memper coﬁgists
rrimarily  of massively bedded. light dravs coarse drained
auartzite with omly minor thin rhellitic rartings.. It was
showrn by Murow (1983) to rerresent hisgh enerdw subtidal sand
bodies derosited offshore from the lower Cheshire tidsl flat

seuence .

" DUNHAM FORMATION

The Dunham Formstion was described in detsil for

rnorthwestern Vermont by Gredory (1982)y who documented s
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’

transgressive seauence of reritidsl to subtidal shelf edde
carbonate environments. No environmental anslusis was
attemrted for this studw., The Dunham is & highle véried unit
consisting of thin to thick bedded dolomite with common zones
montainihg vertical and horizontal worm burrows. Sandy beds
e to 1 or 2 feet thick and occasionsl thiﬁ shalew rartings
were observedry with colors ranging from dark graw to cream to
Firk . One unit of dolomitic sandstone (blue color on Fig.
iy was located within the Dunham Formation and Qas estimated
to be 40 to &0 feet thick., Cleavadge and other deformation

festures are.minimal throughout the Dunham in this ares.



RADIOACTIVITY

No  location inm the study aresy or Just outside of the
shudy aress were appﬁeciable_amuunts é? ratdicactivity found
(5eeAFi3+ 3.

The highest readings in the ares (40-407g) were found orn
Hoghack Mounmtsin in the cuasrtzites of the lowsr member of Lhe
Cheahire Formation (see Fig, 4), Most of the readings in
this ;itholoﬁs were uniformle in the 40’s with one 50 énd ore
&0, These two highér resdings Qere’nmt gesociasted with anw
noticeable variatidn of the chéracteriaticg of the rocks.

The readinﬁé in the other iithalogies in the studs ares

randged from 1é>t0'409.with most being in the 207,
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Figure 1.

EXPLANATION

Ignevus Rocks*
Granite, syenite, basalt, dunite, peridot-
ite, serpentinite.

Silurian-Devonian

Slate, phyllite, limestone, quartzite, con-
lite. Intruded by granite, and syenite.

Ordovician

‘Taconic Range—Slae, ke, q1 , Ui gl

mte, marble.

Champlain-Vermont valleys—Shale, dolomite, limestone, quartz-
ite, phyllite, slate, sandstone,
conglomerate, ‘marble.

Gmn Mountains—Phyllite, schist, quartzite, greenstone, slaf

(;-lywlcke, gn-iss, conglomerate, nnph:h—
olite.

Eastern Vermont—Phyllite, qmn.:l:a.bu{memwne. schist, gne-

iss, slate, am; ite.

Intruded by granite, syenite, basalt, ullrabasic rocks.

Cambrian
Taconic Range—Slate, k te, li phyllite,
. unimm, dolomite.
Champlain-Vermont vﬂleyl—Qurta;iM. dolomite, lll!f, phyllite,
eonglommts, ‘marble. &

Green M. i Schist, phyllite, te, graywacke, con-
glomaute grmmu. dulnmlte. lime-
stone, gneiss, amphibolite.

Intruded by ultrabasic rocks, basalt.

Precambrian
Champlain Valley (small area)—Gneiss, quartzite, granulite.
Green Mountains—Schis, gneiss, metagraywacke, quartzite,

falmte and dolomite mrblu amphibo-
ite.

Eastern Vermont—Gneiss, schist, quartzite, calcite, and dolo-
mite marble, nmphlbﬂll&e
*Predominant and important rocks in ilalics.

Earth Materials*

Taconic Range—Slate, marble.
Champlain-Vermont valleys hmesmne, mnrhls, clay, kaolin,

Green Mount.llm—'h.lc, ubenot, verd nnhque marble, road-

Eastern V. Granit nlc. ds copper (now inac-
tive).

'Foru—eonnﬂtmuﬁmﬂ Industry of Vermont,
Bumu( of Mines, Pmpnnt.

Classie Structures

—f—\ CH. _'_/
‘Champlain thrust fault

of Docunentn. U.8. Govemment
Printing O Wulnnmn.

Also, use lnformnnon available
from the mineral industries,

'l‘he more detailed Centenniai Geolﬂc Map of ‘Y«mont. scale

Tk\.__( 250000, available from Sta ont State
la'bnry Montpelier, Vermont 05602. Write for publication
list.

Taconic klippe

Hinesburg thrust fault.

GENERALIZED
GEOLOGIC MAP OF VERMONT

1970

SCALE
4 0 4 8 12 16 MILES
(10 = 2 = e ——— w————— |

Adapted from the Centennial Geologic Map of
Vermont by Charles G. Doll, State Geologist.

Location Map Showing Field Area.
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Map showing locations
of anomalies found by
Texas Instruments (1976):

[] Suspect

Figure 2.
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See Figure 4 for
a more detailed
map of this
area.
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Figure 3. Field Area Ma
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EXPLANATION

Outline of anomalous area (Texas Inst., 1976)

i' Dunham Fm: Variable bioturbated dolomite and sandy dolomite.
[l polomitic sandstone within the Dunham Fm.

Cheshire Fm:
E] Upper Member--Massive, light gray, coarse grained quartzite.

. Lower Member--Thinly bedded, highly cleaved argillaceous qgzte.
[l Fairfield Pond Fm: Homogeneous gray to green chloritic phyllite.

50's cps using spectrometer (average of 5 one second counts).
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Figure 4. Detailed map of part
of the field area
(see Figure 3 for
location).
All rocks are lower:.
member of the Cheshire
N Formation.

Scale 1:1,200

20 cps using spectrometer
(average of 5 one
. second counts) ..
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