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SURFICIAL GEOLOGIC MAP

General aeroradioactivity and related geology

The natural gamma radioactivity in this area ranges from
200 to 1500 cps (counts per second) and is closely related to
the composition of the surface material. The area covered by
the survey spans parts of three physiographic provinces: the
New England and Valley and Ridge provinces underlain by
highly deformed and metamorphosed sedimentary and igneous
rocks of Precambrian and Paleozoic age, and sedimentary and
voleanic rocks of Triassic age; and the Coastal Plain underlain
by unconsolidated deposits of Cretaceous age. The radio-
activity and related geology are discussed more comprehen-
sively in another report (Popenoe, in preparation).

Bedrock in the area ismantled witha discontinuous coverof
unconsolidated glacial drift that consists chiefly of till on the
uplands and outwash, lacustrine, and alluvium deposits in the
valleys. The average thickness of the till is estimated to be 10
feet (Flint, 1930) but on many upland areas it is only a thin
veneer over bedrock. Component materials of the till are de-
rived chiefly from the underlying bedrock or from bedrock a
short distance to the north, therefore its radioactivity is gen-
erally of the same magnitude as that of the underlying bed-
rock. The till does, however, diffuse the radioactivity of the
bedrock along the contacts of rock formations where material
of one formation is mixed with that of -another. Till also
makes it difficult to distinguish between rock formations which
differ only slightly in radioactivity.

The stratified outwash and lacustrine deposits in the valleys
generally are thicker than till and consist of sand, silt, clay, and
gravel. The finer clastics consist of fragments of quartz and
feldspar, and varying amounts of magnetite, garnet, and
muscovite; they generally are low in radioactivity. Extensive
lacustrine deposits are present in the Connecticut Valley where
they produce radioactivity lows of 300 to 400 cps, and along the
upper Hudson River valley where they cause lows of under 500
cps. The most extensive outwash deposits are in the Narra-
gansett Basin and along the south shore of Long Island where
they generally produce lows of under 400 cps.

The “backbone” of Long Island is formed by morainal, till,
and outwash deposits that contain materials derived from the
metamorphic and crystalline rocks of the New York-Connecti-
cut mainland and from the underlying unconsolidated Creta-
ceous deposits. In general, the moraine deposits are 400 to 600
cps in radioactivity. Near Napeaque Bay on the eastern tip of
the island a high of 900 cps occurs over dune sand that may be
rich in feldspar or heavy minerals.

The Hudson, Berkshire, and Housatonic Highlands are
underlain by a complex of schist and gneiss of Precambrian
age. The most radioactive rocks in the highlands are the
Storm King [hornblende] granite, biotite-quartz-plagioclase
gneiss, and leucogranitic gneiss in the western Hudson High-
lands. A 1000 cps anomaly in the Hudson Highlands along the
Putnam-Westchester County line is over the dump of the
Phillips mine where low-grade uranium occurs in hornblende
pegmatite and gneiss (Klemic and others, 1959). South of the
Hudson Highlands, low radioactivity (250 to 400 cps) occurs
over the mafic and ultramafic rocks of the Cortlandt Complex
near Peekskill, N. Y.

The Paleozoic rocks that surround the highlands are mainly
metamorphosed detrital rocks but limestone and dolomite are
also present. Most of the metasedimentary rocks have radio-
activity ranging between 400 and 600 cps, but the southern part
of the Hartland Formation, a series of highly intruded mica
quartzites and mica schists, has relatively high radioactivity
averaging between 600 and 800 cps. Higher than average
radioactivity is also produced by the Peekskill Granite (700 to
800 cps), the Yonkers Granite (up to 800 cps), and some of the
granite bodies in the Waramaug Formation (up to 800 cps).

Along the western and southwestern parts of the eastern
Connecticut Highlands are anumber of gneiss-cored domes and
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anticlines mantled by amphibolitic metavolcanic rocks. Granitic
to quartz monzonitic gneiss of relatively high radioactivity is
present at the core of the Glastonbury anticline south of Man-
chester, Conn., (up to 1000 cps), the Branford-Stony Creek
dome (up to 1350 cps), the Willimantic dome (up to 800 cps), and
a broad area in southeastern Connecticut and western Rhode
Island (up to 1350 cps). The Quincy Granite several miles east
of Woonsocket, R. 1., has the highest radioactivity of any rock
in the survey area, producing a point source anomaly of 1500
cps.
The plagioclase and amphibolitic gneisses of eastern Con-
necticut produce areas of relatively low radioactivity. North
of Manchester the Glastonbury Gneiss, the Middletown Gneiss
(anthophyllitic and amphibolitic quartz-plagioclase gneiss), and
the Monson Gneiss (biotitic and hornblendic quartz plagioclase
gneiss) plus the Bolton Group, produce a radioactivity low of
under 400 cps that can be traced across Massachusetts and into
New Hampshire (Popenoe, 1964). The Quinebaug Formation
consists of amphibolitic metavolcanics that produce a radio-
activity low generally under 500 cps.

The metasedimentary rocks of eastern Connecticut generally
have radioactivity ranging between 500 and 700 cps except for
the Plainfield Formation, a quartzite to quartz-mica schist,
which causes a low of 300 to 500 cps. The Narragansett Basin
of Rhode Island is underlain by clastic rocks of Pennsylvanian
age that generally are under 500 cps in radioactivity.

Sedimentary and volcanic rocks of Triassic age underlie the
Connecticut Valley, the Pomperaug Valley, and the Newark
Basin. The sedimentary rocks consist of red to pink arkose,
feldspathic sandstone, shale, and conglomerate that generally
have radioactivity ranging from 400 to 600 cps. The Triassic
basalts and diabases cause narrow radioactivity lows generally
under 400 cps.

Several radioactivity anomalies on the map have no obvious
geologic explanation and are believed not due to natural
effects. These anomalies are: 1700 c¢ps north of Mt. Kisco, N.Y.;
850 cps at Stamford, Conn.; 1200 cps at Croton Point, N. Y.;
1000 cps at the Camp Upton Military Reservation, Long Island,
N.Y.
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