
 

 

 
 

 
 

The Earth is approximately 4.6 billion years old. The geologic time scale divides the time that the 
planet has existed into eras and epochs (Table 1). 

Table 1. Ages of Bedrock in Putnam Valley2 
Era Epoch Years Ago 

Oldest Proterozoic (Precambrian) Middle Proterozoic 1.6 to 1.0 billion 
Paleozoic Cambrian 542 to 488.3 million 
Paleozoic Middle Ordovician 471.8 to 460.9 million 
Paleozoic Upper Ordovician 460.9 to 443.7 million 

Youngest Paleozoic Upper Devonian 385.3 to 359.2 million 

  

 

   

 
 

In Putnam Valley, bedrock is generally covered with a thin layer of recently-deposited (in geologic 
time) soil. The oldest layers of bedrock are under the younger layers. Some areas of the Town show 
exposed ancient Proterozoic or Precambrian rock. These rocks, once buried under miles of sediment, 
have been exposed over time through weathering and the scraping action of glaciers. Additionally, 
areas in the Hudson Highlands exhibit a curious phenomenon in which geological events have lifted 
some of the older erosion-resistant Cambrian rock layers above younger Ordovician layers4.  

Minerals are the building blocks of rock. Rocks can be classified according to the processes that form 
them. Igneous rocks cooled from molten rock. Metamorphic rocks formed through plate movements or 
very deep burial (pressure) or contact with molten rock (temperature). These energy sources cause pre-
existing rock to “metamorphose” or change. For example, granite is the parent rock that forms gneiss, 
a metamorphic rock. Sedimentary rocks formed by the accretion of small particles that came from the 
breakup of igneous, sedimentary, and metamorphic rocks. Iron ore, once a product mined locally, is 
found in sedimentary rocks that formed over 1.8 billion years ago. Heat and pressure associated with 

10

                     
              

                
                 

                  
    

Bedrock Geology

II. GEOLOGY and TOPOGRAPHY

The origin of Putnam Valley is written in its rocks, and it is a history that extends far back in time. An
examination of the Bedrock Geology maps show that the geologic units generally run from southwest
to northeast. This is typical of the larger area of the Hudson Highlands and beyond, and evidences
some of the extraordinary events that have shaped the area. The nature of the bedrock plays a major
role in soil formation in an area, as well as rendering the area calcareous or acidic, thus influencing the
biotic community that can form1.

Over a billion years ago, ancient North America was located near the equator, and the east coast
actually faced south. The warm tropical seas deposited sands, silts, muds, and limestone, and that
became metamorphic rock. The plates on which the continents rest are in motion (known as plate
tectonics), and ancient North America collided with another continent. That collision, known as the
Grenville Orogeny, formed the Grenville Mountain range, which stretched from Canada to Mexico.
The northeast-southwest trending narrow ridges and valleys evident on the Bedrock Geology maps
are the result of the stresses caused by the intense compression of plates of crust. These erosion-
resistant Precambrian rocks became the backbone of bedrock in Putnam Valley, and are estimated at
1.3 to 1.1 billion years old3.



deep burial and tectonic deformation converted sedimentary and igneous rocks to metamorphic rocks 
(marble, quartzite, phyllite, schist, and gneiss). 

 
  

  

 
 

 
 

Clearly, many areas of the Town may house plant communities that have significance to biodiversity 
and should be investigated by a qualified expert with strong field identification skills. 
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Table 2 provides additional information about the geologic units found in Putnam Valley and displayed
on the Bedrock Geology maps. It is notable that a large portion of the Town has bedrock that is
calcareous or acidic. Calcareous bedrock is that which is partly or mostly composed of calcium
carbonate. The areas with calcareous bedrock (labeled Oma, OCi, bqpc, and mb on the map) are found
southwest of Adams Corners, and in a strip running southwest to northeast along Sprout Brook Road,
Horton Hollow Road, and Candlewood Hill into the Mud Lake-Clear Lake and Bushy Ridge area.
Plant communities that tolerate calcareous soils deriving from bedrock of this type are of biodiversity
significance1. The higher elevations to the northeast likely include calcareous crest ledge and talus
habitat. The lowland areas in the southwest likely include calcareous wet meadows. All of these areas
should be explored further for the presence of rare plants. Similarly, acidic bedrock (labeled Dpgr,
Cpg, qtlg, bg, or qpg on the map) would produce soils with a pH less than 5.5, and support acid- 
tolerant plant communities.



Table 2. Bedrock Geologic Units5 

Symbol Name 
Age Formed 

(million years 
ago) 

Group Notes

Dpgr Upper Devonian, 
granite 385.3 to 359.2 Diorite with hornblende 

and/or biotite 

Diorite is the name used for a group of coarse-
grained igneous rocks with a composition 
between that of granite and basalt. Acidic. 

Od Upper Ordovician, 
diorite 460.9 to 443.7 Alkaline but not calcareous.  

Oma Middle Ordovician, 
schist 471.8 to 460.9 Schist 

Schist is a metamorphic rock made up of plate-
shaped mineral grains that are large enough to 
see with an unaided eye. To become schist, 
shale must be metamorphosed in steps 
through slate and then through phyllite. If the 
schist is metamorphosed further, it might 
become a granular rock known as gneiss. 
Potentially calcareous. 

Cpg Cambrian, 
quartzite 542.0 to 488.3 Poughquag Quartzite 

Quartzite forms when quartz-rich sandstone is 
altered by the heat, pressure, and chemical 
activity of metamorphism. Quartzite is one of 
the most physically durable and chemically 
resistant rocks found at Earth's surface. Acidic. 

Oci Early Cambrian-Lower 
Ordovician, marble 542.0 to 471.8 Inwood Marble 

Metamorphosed limestone. This is one of three 
primary bedrocks that underlie Manhattan 
island. Calcareous. 

bqpc Middle Proterozoic, gneiss 1600 to 1000 Biotite-quartz-
plagioclase paragneiss Variable: Acidic and Calcareous 

mb Middle Proterozoic, marble 1600 to 1000 
Calcitic and dolomitic 
marble, variably 
siliceous 

Dolomitic marble, a metamorphic rock, is 
produced when dolostone is subjected to heat 
and pressure. Calcareous. 

qtcs Middle Proterozoic, gneiss 1600 to 1000 Garnet-biotite-quartz-
feldspar gneiss 

Gneiss is a metamorphic rock identified by its 
bands and lenses of varying composition. 

qtlg Middle Proterozoic, gneiss 1600 to 1000 
Garnet-bearing 
paragneiss and 
interlayered quartzite 

Acidic. 

am Middle Proterozoic, 
amphibolite 1600 to 1000 

Amphibolite, pyroxenic 
amphibolite 

Amphibolite is a coarse-grained metamorphic 
rock. It is harder than limestone and heavier 
than granite.  

bg Middle Proterozoic, granite 
gneiss 1600 to 1000 Biotite granite gneiss 

Variable: Acidic and Calcareous 

qpg Middle Proterozoic, 
mafic gneiss 1600 to 1000 Pyroxene-hornblende-

quartz-plagioclase gneiss Acidic 

References 
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2 Geologic Time Scale, University of California Museum of Paleontology, 6 May 2011, 
www.ucmp.berkeley.edu/help/timeform.php. 
3 Geology and Geography of the New York Bight. The Highlands Region, City University of New 
York, Earth and Environmental Science Program, www.geo.hunter.cuny.edu/bight/highland.html. 
4 Ansley, Jane E. The Teacher-Friendly Guide to the Geology of the Northeastern U.S. Paleontological 
Research Institute, 2000. 
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