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Fracking in the USA 

Between the layers of the sedimentary 
rock, shale, natural shale gas can be 
found in areas called shale plays. 
Over millions of years, the shale rock 
is formed by layers of mud build-up 
compressing the levels below. If this 
rock is heated to 100˚C, which happens 
at least 2 km below the surface of 
the earth, shale gas is produced from 
the organic material. The layers are 
non-permeable, which means that gas 
cannot pass through, trapping it deep 
below the ground.

Shale gas is extracted using 
unconventional natural gas 
development (UNGD) methods, 
including horizontal drilling and 
hydraulic fracturing, commonly known 
as fracking. Horizontal drilling involves 
drilling a deep hole vertically into the 
shale formation, then horizontally to 
allow access to more gas reserves. 
This well is then filled at high pressure 
with fracking fluid made up of mostly 
sand and water, but also chemicals 
that prevent well corrosion and 
microorganisms from growing. The 
newly formed fractures in the rock allow 

the shale gas to escape upwards and it 
is captured in collection wells. The gas 
can then be processed and piped away, 
and the fracking fluid is collected and 
treated to remove contaminants.

The hydrocarbon methane makes up 
a majority of this natural gas. It has 
domestic uses, such as fuel for vehicles, 
heating, cooking and electricity, as 
well as being a component of plastic 
manufacturing. First extracted in 
Fredonia, New York in 1825, shale 
gas went on to make up a majority of 
natural gas produced in the USA after 
large-scale operations started in Texas 
in the 1980s. Its varied benefits made it 
appealing for investment in the USA.

Combatting climate change is becoming 
increasingly important. Supporters of 
UNGD argue that burning shale gas 
produces significantly fewer greenhouse 
gases than other non-renewable 
sources of energy. Some studies have 
found that, per unit of energy released, 
combustion of natural gas releases 
half as much carbon dioxide than coal 
combustion. This means that it burns 
‘cleaner’ than coal or oil because less 
carbon dioxide, nitrogen oxide, sulphur 

dioxide is emitted into the atmosphere. 
Local economies can also benefit from 
UNGD as employment opportunities 
are produced during a time when 
other non-renewable energy jobs are 
reducing.

The Downside of Fracking

Although fracking has positives, it is also 
highly controversial due to its potential 
to cause environmental damage and 
disruption. Areas where UNGD takes 
place may experience higher levels 
of noise pollution and road traffic 
and a significant amount of space is 
needed for the operation. The risk of 
earthquakes slightly increases however, 
mild tremors are more common. For 
these reasons, house prices have been 
known to fall surrounding new fracking 
sites.

LINKS BETWEEN FRACKING 
AND A RARE BIRTH DEFECT 
IN RACEHORSES

Fracking has long been controversial for its potential to 
contaminate local water sources and cause damage to the 
environment. Dr Kathleen Mullen at Littleton Equine Medical 
Center in Colorado and her team have carried out novel research 
into how fracking in close proximity to a horse-breeding farm may 
be the cause of a specific birth defect in the foals born there. Her 
findings may be relevant to human babies and considerations of 
the implications of fracking on long-term health.
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One of the biggest risks of fracking is 
air and water contamination. Burning 
shale gas gives off pollutants such as 
polycyclic aromatic hydrocarbons 
(PAHs). PAHs are carcinogens, which 
means they can cause cancer, but they 
may also result in other health issues. If 
cracks form within the borewell or a spill 
occurs, wastewater could leak into the 
local water supply, creating huge health 
implications. 

Around 350 of the 630 chemicals used 
in fracking fluid are known to be bad 
for your health. Exposure to these 
contaminants in the soil, water supply 
and air has adverse effects on asthma 
sufferers, people with cardiovascular 
issues and pregnant women. 
Particularly concerning is the link 
between proximity to a fracking site and 
new-born complications. Lighter babies, 
developmental issues, congenital 
defects and premature births are all 
associated with prenatal PAH exposure.

Exposure to Polycyclic Aromatic 
Hydrocarbons in Pregnant Horses

In 2014, while working at Cornell 
University Hospital for Animals as a 

veterinarian, Dr Kathleen Mullen and 
her colleagues diagnosed five foals with 
a birth defect called dysphagia from 
the same racehorse breeding farm in 
Pennsylvania, USA. What made this 
particularly interesting is that only ten 
foals were born that year and dysphagia 
is so rare, normally less than 1% of foals 
are born with it. Between 2012 and 
2014, nine out of twenty-four foals born 
there had the defect.

Dysphagia is the inability or difficulty 
to swallow in horses. It can be acquired 
during adulthood, but in these foals, 
it was due to a congenital birth defect, 
meaning it had been present since 
birth. There are various reasons why 
foals may struggle to swallow its 
mother’s milk including structural 
abnormalities such as cleft palate 
and functional abnormalities such as 
neuromuscular dysfunction. In this 
case, they found that the foals had 
no structural abnormalities present 
and they appeared more subdued 
than normal foals - lower mentation 
(mental activity). For these reasons, they 
suspected a congenital neurological 
disorder. Instead of ingesting the milk 
properly, the foals inhaled it, which is 

known as tracheal milk aspiration. As 
well as preventing the foals from getting 
much-needed nutrients, inhaling milk 
can result in bacteria growing in their 
lungs, leading to pneumonia.

The owners of the farm in Pennsylvania 
also own a horse farm in New York, 
USA. The NY farm had not experienced 
a single case of dysphagia in ten years. 
Both farms sourced their hay and grain 
from the same place, but crucially, their 
water and pasture differed according to 
their location.

Dr Mullen and her team noted that there 
were 28 fracking wells within 10 km from 
the Pennsylvania farm and two of them 
were less than 500 m from the water 
wells that supply water to the horses. 
However, in New York, the process of 
fracking is banned and so there was no 
fracking activity surrounding the second 
farm.

As a result, the team hypothesised that 
the UNGD operations and consequent 
chemical exposure around the 
Pennsylvania farm were linked to the 
foals being born with birth defects. They 
believed that this may be an important 
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example of how fracking may result in adverse health effects, 
perhaps even in human babies. The study the team conducted 
was the first to measure PAH levels in the air and water 
throughout a mare’s pregnancy.

Testing the Water

Between 2014 and 2016, the team set out to discover whether 
their suspicions were correct. The mares and foals in both 
the Pennsylvania and New York farms were given physical 
examinations and had blood samples taken frequently. Their 
food, water and grazing soil were also tested for known toxic 
chemicals such as heavy metals and mycotoxins recurrently. 
Continuous passive sampling of the air and water was also 
carried out for PAHs. This is done by a collecting device 
constantly gathering samples of the medium it is placed in 
and testing for a specific compound. Lastly, the foals were 
evaluated for whether or not they had dysphagia. 

Discovering the Link

Throughout the study, 65 foals were born, 17 of which were 
dysphagic. All 17 of these horses were born on the farm 
in Pennsylvania. The likelihood of a foal being born with 
dysphagia increased for every month their mother resided 
there while pregnant but mares who spent the first half of their 
gestation in Pennsylvania then moved to New York never had a 
dysphagic foal. They also found that males were more likely to 
have the defect than females.

After analysing the water samples, the team found that 
concentrations of the PAHs 3,6-dimethylphenanthrene, 
fluoranthene, pyrene and triphenylene were higher in 
Pennsylvania than in New York. However, partway through the 
study, the Pennsylvania farm installed a water filtration and 

treatment system for the horses’ drinking water. The outcome 
of this was the concentrations of PAHs became the same or 
lower than those in New York. Dr Mullen continued to observe 
new-borns in Pennsylvania for two more years and found none 
of the 29 foals born had dysphagia after water treatment was 
put in place.

In a subsequent study, Dr Mullen found that the athleticism of 
a horse, determined by various factors associated with their 
ability to race, was not negatively impacted by a dysphagic 
past.

What Does This Mean?

Dr Mullen’s work has given a critical insight into how UNGD may 
impact the surrounding environment and the organisms living 
there. She suggests that foals born within proximity to fracking 
sites are more likely to exhibit dysphagia, likely due to altered 
neurological functions. Because foals did not show dysphagia 
when their mothers moved away from UNGD sites after their 
first trimester, Dr Mullen determined that the negative effects 
are more impactful during mid- to late-gestation.

As PAHs can cross the placental barrier and can also be found 
human breast milk, Dr Mullen believes her research with 
horses can serve as a model for humans. PAHs can cause DNA 
damage, perhaps leading to neurodevelopment problems in 
babies, just like in the foals.

Considering the potential health implications for humans 
as well as animals, Dr Mullen explains that continued 
research is important so that we can further understand how 
unconventional natural gas development may alter the lives of 
those who reside close by.
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