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The cross section below shows the rocks of the Watchung Reservation and surrounding 
area, revealing the relative positions of the lava flows that erupted in this region and the 
sedimentary rock layers between them. 
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This booklet will act as a guide for a short hike to interpret the geological history 
of the Watchung Reservation. The trail is about one mile long, and all the stops 
described in this booklet are marked with corresponding numbers on the trail.

“Watchung” is a Lenape word meaning “high hill”. The Watchung Mountains have an 
elevation of about 600 feet above sea level. As you travel southeast, these high hills are the 
last rise before the gently rolling lowland that extends from Rt. 22 through appropriately 
named towns like Westfield and Plainfield  to the Jersey shore.

The Watchung Reservation is located in the 
central part of a large geologic area called the 
Newark Basin. The rocks were formed about 
200 million years ago, during the late Triassic 
period. At that time, all of the continents were 
joined into one landmass called Pangaea. 
Forces deep within the earth caused this 
super-continent to gradually pull apart, 
forming the Atlantic Ocean and the continents 
we know today.

The Watchung Reservation began as a broad 
valley in which multiple layers of mud and 
sand were deposited. Over millions of years, the layers gradually hardened into sedimentary 
rock. As the crust stretched, cracks formed and lava rose through them and spread onto the 
surface. The lava cooled and hardened into igneous rock. Three series of lava flows over the 
course of several million years, were separated from one another by layers of sand and mud 
now compacted into rock called sandstone and shale. Continued crustal stretching caused 
the valley to sink further and become tilted to the northwest. As millions of years passed, the 
rocks were eroded to produce the surface we see today.

The Earth’s climate cooled significantly about one million 
years ago, causing snow and ice to accumulate and form great 
ice sheets called continental glaciers. There were four major 
glacial periods during which the ice moved across portions 
of North America, including northern New Jersey. Soil and 
rocks of all sizes were frozen into the glacier and transported 
south. When the ice melted, these materials settled to the 
ground to form a blanket of sediments over the surface. The 
glaciers did not travel much further south than the present 
day Watchung Reservation.

The Ruth Canstein Yablonsky
Self-Guided Geology Trail basalt	 a fine-grained, dark-colored

	 igneous rock.

bedrock	 solid rock found in the same 	
	 area  as it was formed.

beds	 layers of sedimentary rock.

conglomerate	sedimentary rock made of
	 rounded pebbles cemented
	 together by a mineral
	 substance (matrix) .

erosion 	 processes (running
	 water, ice and wind) which
	 loosen and transport rock
	 on the earth’s surface.

glacial erratic	a rock fragment different
	 from the rock on which it
	 lies, having been transported
	 by a glacier.

glacier	 a thick mass of ice, formed
	 by compacted snow, with 
	 motion in a definite direction.

hematite	 a red-colored iron ore.

igneous	 rock formed by the cooling of
	 molten material.

impermeable	having a structure that does 	
	 not permit water to move 	
	 through it.

Jurassic	 the second of three geologic 
	 periods in the Mesozoic era
	 (180 - 135 million years ago).

lava	 molten igneous rock that
	 flows out and cools on the
	 surface of the Earth. 

lithify	 to form rock by cementing 	
	 or compressing sediments.

matrix	 mineral material by which
	 rock fragments are cemented.

metamorphic	 rocks that have in some way 
	 been changed by
	 temperature and pressure.

Mesozoic	 a span of geologic time from
	 approximately  225 million
	 years  ago to 71 million years
	 ago, and divided into
	 smaller units called Triassic,
	 Jurassic and Cretaceous.

oxidation	 a chemical reaction
	 combining with oxygen.

Pangaea	 supercontinent that broke
	 apart in early Mesozoic time,         
	 forming separate continents
	 and the Atlantic Ocean. 

puddingstone	 a type of conglomerate.

quarry	 an open cliff face where rocks
	 are removed to be used for
	 building -stone, paving, etc.

quartzite	 a metamorphosed form of
	 sandstone.

sandstone	 sedimentary rock composed
	 of sand-sized minerals or 
	 rock grains.

sedimentary	 rocks formed from fragments
	 of other rocks, compressed 
	 or cemented together.

shale	 sedimentary rock composed
	 of mud that is a mix of clay
	 materials and other fine 		
	 textured mineral fragments.

soil creep	 slow movement of rock
	 fragments down a gentle 	
	 slope.

spring	 a small pond or stream of
	 water flowing naturally from
	 the earth.

Trap rock	 Scandinavian for “stairs,”	
	 construction term for basalt.

Triassic	 earliest of three Geologic
	 periods in Mesozoic era (225
	 - 180 million years ago).
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