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How Anthracite Coal Production Affected the Great Susquehanna Valley 

Region  

 
In four local fields of Northeastern, 

Pennsylvania lay the largest source of 

anthracite coal in the country. These fields are 

known as the Northern, Eastern-middle, 

Western-middle, and Southern fields, and 

were largely important in the explosion of coal 

extraction. These fields cover an area of 

approximately 1,700 square miles in 

Pennsylvania (Corlsen, 1954). The largest of 

the four fields is the Southern coalfield. It has 

the greatest reserve of coal and exists near the 

city of Pottsville, in Schuylkill County 

(Corlsen, 1954). The Western coalfield 

encompasses the towns of Shamokin, 

Shenandoah, Mount Carmel, Mahanoy City 

and Ashland.  

 

Formation 

 

Three hundred million years ago, coal was 

formed through the fermentation of vegetable 

matter from swamps (Corlsen, 1954). This 

fermentation resulted in the emission of marsh 

gas, which created carbon in the decomposing 

vegetation (Corlsen, 1954). This matter then transformed into peat, which is the first 

stage in coal formation. High pressure and intense heat then transformed peat into lignite 

coal, which then morphed into bituminous coal (Corlsen, 1954). Finally, with more 

extreme heat and pressure, anthracite coal was formed. Its shiny, black properties and 

high carbon content create an almost smokeless heat, which is why has been used to heat 

homes throughout history.  

 

Geology 

 

The Pennsylvania Anthracite Region is located in the Valley and Ridge province of the 

Appalachian Mountains (Clark, 2011). The four fields are preserved in “synclinal basins” 

that are surrounded by sandstone ridges. The area is divided into two major formations, 

called the Potsville and the Llewellyn, which contain many coal beds thousands of feet 

thick (Clark, 2011).  

 

Over time, five billion tons of hard coal has been removed from these fields (Marsh, 

1987). They lie mostly in the Susquehanna River basin, but also exist in the Delaware 

River basin (Clark, 2011). This region played a significant role in fueling the nation‟s 
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Industrial Revolution, as coal was the premier fuel source that was plentiful and 

accessible.  

 

History 

 

Small-scale mining of anthracite began in the late eighteenth century (Marsh, 1987). 

However, there were a few problems associated with mining and utilizing the coal. 

Initially, a poor market for this fuel existed because it burned differently than wood and 

soft coal (Marsh, 1987). Additionally, even though Anthracite was a clean fuel to burn 

and handle, it was hard to extract from the folded and faulted beds that characterized this 

Pennsylvania geology (Marsh, 1987). There was also doubt concerning the coal‟s 

usability. Anthracite‟s high ignition temperature was a new factor that had never been 

played into the fuel equation before.   

 

In 1808, Judge Jesse Fell of Wilkes-Barre helped uncover the real potential of anthracite 

coal (Clark, 2011). He realized that Anthracite coal could be burned with his own 

invention, and this sparked the spike of coal mining. Following this, there was limited 

commercial production in the 1700s, but it wasn‟t until 1825 that coal became a 

significant and economic form of energy (Clark, 2011). With this, major changes in the 

nation‟s energy extraction began to unfold. In 1828, the “Reading Railroad” was 

constructed, which served as one of the major transportation methods for coal to move 

across the country (Marsh, 1987). The coal boom was at its peak until the year 1835, but 

coal companies continued to form until about 1875 (Clark, 2011). The 1800s served as 

the building period for coal mining, as it was a new and exciting fuel source that needed 

to be understood and examined by miners as well as the energy industry.  

 

 

Mining reached its peak in 1917, 

where around 181,000 miners in the 

Susquehanna region processed about 

90 million tons of coal (Marsh, 

1987). Specifically, the period 

between 1910 and 1930 represented 

the era of anthracite, as 

Pennsylvania‟s landscape was 

developed with deep mines, 

railroads, and coal towns (Marsh, 

1987). There was a minimal spike in 

coal production during World War 

II, as younger men went to work 

while older men went to war.  After 

WWII, production declined due to a 

number of reasons. The main cause 

of decline was due to the Depression 

(Marsh, 1987). Another significant 

factor was increased competition 
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from cheaper, cleaner fuels. There were also labor disputes that disrupted supplies, as 

well as an increase in the cost of mining methods. Due to heavy extraction, there was a 

depletion of accessible coals beds and a newfound liability for water treatment and 

environmental concerns (Clark, 2011). These setbacks caused the coal industry to suffer 

greatly, which then created problems for the coal towns that made their living off of 

extraction. Since this time, the coal industry has mined significantly less coal. This 

created a major decrease in employment, which then caused the coal towns to decline at 

an alarming rate (Marsh, 1987). Since 1920, a period of “out-migration” has been in 

effect, as more and more PA residents are moving elsewhere (Marsh, 1987). 

 

 

 

 

 

Extraction 

 

There are various ways to mine anthracite coal. 

Namely, there are two major methods. Deep, or 

underground, mining proved to be the most 

dangerous extraction technique during the coal-

mining period. Larger coal companies utilized this 

method the most (Edmunds, 2002). Due to 

activities related to deep mining in the 1900s, 

30,000 men died in Pennsylvania, including 4,500 

teenagers, 179 men a day, and 6,200 men in a 

decade (Marsh, 1987). Deep mining involves a 

system of shafts, slopes, and rock tunnels 

connecting the veins being mined (Clark, 2011). Coal miners would go down in groups, 

at risk of machine collapses and unexpected drops. Larger “rooms” of coal were 

excavated, which left “pillars” of coal to hold up the roofs (Edmunds, 2002). This method 

left some original coal as waste, in the form of these pillars. Also, since then, 

discontinued deep mines have formed underground pools. This method has been the most 

detrimental to the environment due to waste as well as physical damage to the land.  
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Surface mining, or open pit mining, is another 

way to extract coal. This method is conducted 

on hillsides and is visible from the exterior. In 

open pit mining, exposed coal is blasted and 

then removed by giant shovels (Edmunds, 

2002). Surface mining exposes the coal by a 

means of striping away the ground concealing 

it (Clark, 2011). This method makes a 

significant visible impact on the landscape.  

 

Aftermath 

 

The coal-mining era not only had a large impact on the Northeastern region of 

Pennsylvania‟s landscape and economy, but it also had an extremely significant impact 

on the environment. Scarred lands and water quality impacts are two of the main issues 

that former coal towns are faced with today (Clark, 2011). There are many abandoned 

lands that once served as mines as well. In fact, there are almost sixty-four square miles 

of abandoned mine lands within the Susquehanna River Basin and five hundred and four 

miles of impaired streams (Clark, 2011). There is also a large amount of waste coal 

scattered amongst the four fields.  

Water Pollution 

 

Water pollution through acid mine 

drainage is another major environmental 

problem. AMD is a metal-rich water 

formed from the chemical reaction 

between water and rocks containing 

minerals (World Coal Association, 2012). 

This runoff dissolves heavy metals, such 

as copper, lead, and mercury into the 

ground and surface water. In particular, 

Shamokin Creek has been seriously 

impacted by local acid mine drainage from local underground mines. One of the main 

concerns associated with acid mine drainage is that it is easily hidden and difficult to find 

the source, unless the water is orange. This makes water unusable in local valleys, as well 

as creates an orange mine water that pollutes the major rivers of eastern Pennsylvania 

(Marsh, 1987). This then can dissolve bridges and harm other aspects of the river, like 

wildlife (Marsh, 1987).   

 

Land and Noise Pollution 

 

Land disturbance is evident, as mining practices can be extremely intrusive on both the 

interior and exterior of the land. Along with land disturbance comes dust and noise 

pollution. Dust from trucks and other machines causes temporary air pollution due to 

drilling and coal crushing operations (World Coal Association, 2012).  
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Waste Coal 

 

Waste coal consists of low-energy discards from the coal mining industry (Ewall, 2007). 

It is referred to as “culm” in the Eastern Pennsylvania anthracite region and “gob” or 

“boney” in the bituminous coal mining regions, like Western Pennsylvania and West 

Virginia (Ewall, 2007). Waste coal is usually accumulated to appear as hills or small, 

dark mountains and appeared throughout 1900 to 1970. Problems associated with waste 

coal are numerous and significant. Not only can it leach iron, manganese, sulfur, 

mercury, and aluminum into waterways, but it can also cause acid drainage in nearby 

streams (Ewall, 2007). Piles can also catch fire and release toxic pollution into the air. 

Waste coal is less efficient than normal coal, as it takes more of it to produce the same 

amount of energy as normal anthracite (Ewall, 2007). This is why it is discarded and left 

to remain in the environment. Waste coal is one of the many environmental problems 

associated with Anthracite coal production in the local region.  

 

Shamokin 

 

Locally, environmental problems 

associated with coal mining are 

very present. Specifically, the 

environment and landscape of 

Shamokin has been greatly 

impacted. Near Shamokin Gap, 

there is much evidence of the 

once thriving coal boom. The 

world‟s largest pile of anthracite 

waste coal, or culm, has an 

evident presence in this area 

(Marsh, 1987). In fact, there is an 

entire culm bank due to the Glen 

Burn Mine resting in the outskirts 

of Shamokin. This accumulation of waste coal is actually on fire in eight separate places, 

which is a clear environmental issue the needs to be addressed (Marsh, 1987).  Other 

local towns are limited by valleys created by abandoned strip mines, and also deal with 

considerable amounts of waste coal (Marsh, 1987). There are also clear surface coal veins 

visible all over region that have been left uncovered by coal companies. The Shamokin 

region, including existing towns nearby, like Kulpmont, is the most disturbed rural 

landscape in Pennsylvania due to coal production (Marsh, 1987). Along with waste coal 

piles, there is unstable ground from undetermined mines, churned land, invasive species 

like black birch, and fractured roads due to subsidence (Marsh 1987). These problems 

provide daily issues for the residents of the „anthracite towns,‟ even though the years of 

high production are long in the past.  

 

By Elise Gorab 
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Pennsylvania Curriculum Standards Met 
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Possible Classroom Lessons & Activities  

 

http://www.lessonplanet.com/search?keywords=anthracite+coal&media=lesson 

 This search engine provides lesson plans for teachers that have been reviewed by 

other teachers  

 

http://www.dcnr.state.pa.us/topogeo/classroom/Teachers/mapslpintro/elem6/index.htm 

 For this activity students will: 

o Be able to explain how coal is formed. 

o Observe how mountain building changed the shape of the coal seams and 

the qualities of the coal. 

o Describe the settings of bituminous and anthracite coal. 

http://www.susquehannahistory.com/ 

 Educational Resources About the Susquehanna Valleys by Mark Temple and Van 

Wagner  

 

http://www.sciencekids.co.nz/sciencefacts/chemistry/coal.html 

 Facts about coal, lessons to go along with information  
 

 

Resources from Van Wagner, a Lewisburg HS Science Teacher: 

 

co2 Emissions and Temperature.pdf 

 

day 9 climate and co2#C9E3E.pdf 

../../AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.IE5/AWG63Q0D/co2%20Emissions%20and%20Temperature.pdf
../../AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.IE5/AWG63Q0D/day%209%20climate%20and%20co2#C9E3E.pdf
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