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The Underwater
Gallery

By Noha Haggag

Most art gallery walls are painted white, so
that the sterile room allows the attention of the
viewers to be focused on the work. Unlike most
galleries, Jason deCaires Taylor’s art gallery has no
walls and requires that you contemplate the massive
environment surrounding his creations. Taylor’s
exhibits also require snorkeling attire and a love for
the aquatic world.
In 2006, Taylor founded and created the
world’s first underwater sculpture garden off the
coast of Grenada. The Underwater Museum of Art,
MUSA,
features
contemporary
sculptures
engineered with high density, pH neutral cement
made to last for centuries. Each structure is built to
foster marine life and serve as an artificial reef. He
replicates conditions necessary to stimulate coral
growth by placing his sculptures in clear, shallow
areas of water. The physical properties of water
magnify his artwork by 25% and refract natural
light. The rays of light dance across the sculptures,
(Source: Jason deCaires Taylor)
The Silent Evolu on
illuminating the growing colorful biological entities
that continue to feed off them. As time passes, his
sculptures evolve as marine life engulfs them.
of loss within the next 10-20 years, and 20 percent
Taylor states, “I am making these inert objects, but
are under threat of loss within the next 20-40 years.
the environment is giving them their
These threats include global warming,
“I
am
making
these
souls.”
overfishing, and pollution. The loss of
Taylor, both an artist and inert objects, but the our reefs will result in the loss of food,
conservationist, is constantly advocating environment is giving coastal protection, and building
materials for millions of people.
for the protection of our reefs.
them their souls.” Hotspots for biodiversity, they provide
According to the National Oceanic
habitat and nursery grounds for ecologically and
and Atmospheric Administration, 19 percent of our
economically valuable fish species.
reefs are effectively lost, 15 percent are under threat
Back to "In this Issue"
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(Source: Jason deCaires Taylor)

Each of Taylor’s pieces serve as a political
statement, with loss and fragility as his theme. “The
Lost Correspondent” depicts a man sitting at his
typewriter with newspaper articles from the 1970s.
The articles showcase Grenada’s relations with
Cuba. The work is meant to show how rapidly our
technology and means of communication are
changing between generations. The man at the
typewriter is frozen in time and fossilized in our
present day society. Taylor states, “Over the last 20
years, our generation has encountered rapid change;
technologically, culturally and geographically. I feel
this has left us with an underlying sense of loss. My
work tries to record some of those moments.”
“The Silent Evolution” is composed of over
400 life-sized individuals standing on the ocean
ground in defense of their waters in Cancun, Mexico.
Made with over 200 tons of cement and occupying
420 square meters, it is one of Taylor’s most
ambitious exhibits. As time progresses, the
underwater society will no longer be recognizable as
fish and algae start to envelope and inhabit the
structures. Numerous species inhabit the individuals,
including an array of fish, lobsters, and eel. The way
marine life becomes one with his sculptures serves as
a metaphor for our own species’ relationship with
nature.
Another piece, “The Gardener of Hope”,
depicts a young woman growing a garden made of
corals. Coral cuttings of reefs damaged by human
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(Source: Jason deCaires Taylor)

The Gardener of Hope

(Source: Jason deCaires Taylor)

activity were used to fill the pots. This technique
allows the coral fragment to regenerate and flourish.
As spring break approaches, those headed to
Cancun can go on a full tour of MUSA. Taylor’s
works can also be seen around the Caribbean, Spain,
and the Bahamas.
Works Referenced:
Buxton, J (2016) Overview. Jason deCaires Taylor. Retrieved
from http://www.underwatersculpture.com/about/
overview/
Cue, E. (2015) Interview with Jason deCaires Taylor. Huff
post. Ret rieved from http://www.huffingtonpost.com/e
lena-cue/nterview-with-jason-deca_b_8273028.html
May, K. (2015) Gallery: The sculpture garden at the bottom of
the seahttp://ideas.ted.com/the-sculpture-gallery-at-thebottom-of-the-sea/
NOAA (2016) Value of Coral Reef Systems. NOAA Coral Reef
Conservation program Retrieved from:: http:// cor
alreef.noaa.gov/aboutcorals/values/
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GLOBAL OVERSHOOT DAY
BY BRENDAN GORMAN
Human
beings
consume
natural
resources at a rapid pace. Entertainment,
fashion, and so many other “essentials” of
modern life use large amounts of resources that
are permanently extruded from the environment
and thrust into the web of global consumerism.
Individually, Uggs or a six-pack for the
weekend do not seem to have a great effect on
the world. As insignificant as it seems, our
individual actions add a grain of sand to the
mountain that is our collective global resource
consumption.
Earth Overshoot Day measures the
supply and demand of ecological resources
available in a given year. According to the
Global Footprint Network, biocapacity is
determined by “biologically productive land and
sea area, including forest lands, grazing lands,
cropland, fishing grounds, and built-up land.”
Essentially, biocapacity represents the supply
side of the equation. The demand variable is
calculated by multiple factors including:
livestock, plant-based food, marine products,
urban infrastructure, timber, and other
determinates. Ultimately these two constituents
combine to pinpoint the day at which our
demand overshoots the supply available for the
year.
In 2015, Earth Overshoot Day fell on
August 13th. What this means is that by only
slightly more than halfway through the year,
humanity has consumed all of the resources
possible for consumption to remain sustainable.
The following months our consumption
contributes to an ecological deficit. Since it has

been measured in 1970, the date of our
overshoot has retreated by about one month;
2005’s date was September 3, 1995’s was
October 10, and 1985’s was November 6. The
trend is following a strong linear path and the
longer it continues the more the wellbeing of our
species is put at risk. Despite all of our societal
and technological advances, not enough has
been done to satiate humanity’s exorbitant
demand for natural resources. Unless a major
breakthrough occurs that allows the increase of
resource supply by 1.6 times then something
else must change. Curtailing demand is
necessary to neutralize the damage done to the
Earth already.

(Source: Global Footprint Network)

Works Referenced:
"Earth Overshoot Day." Earth Overshoot Day. Ecological Foot
print Network, n.d. Web. 12 Feb. 2016.
"We've Engaged with 62 Countries on Six Continents to Make
Ecological Limits Central to Decision-making." Glob
al Footprint Network. N.p., n.d. Web. 12 Feb. 2016.
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Antarc ca ‐ The Final Fron er
By Taylor Dodge
For over 20 years, researchers from not only Rutgers, but from all over the country, have been coming together to study
and conduct field research in one of the most desolate locations on the planet- Antarctica. The base of this research is stationed at
Palmer station on the West Antarctic Peninsula, the fastest changing ecosystem on earth due to climate change. Over the last 50
years, the winter temperature has increased by 11° Fahrenheit. Earth's climate is regulated through the ocean and its currents that
store heat and ultimately flow into the Antarctic Circumpolar Current, the only current that wraps completely around the globe.
Understanding how climate change is affecting the Antarctic ecosystem can help to better predict the future and present changes
of climate change.
To get to Palmer Station scientists must cross the Drake Passage, a five day trek through waves that reach up to 60 feet
high, one of the most dangerous voyages the ocean has to offer. Once there, the danger is still not over. Being completely isolated
from the rest of the world, there is no hospital or emergency room and it would take days to weeks to be able to get to one. This
isolation, though, leaves for no other distractions and scientists are able to work around the clock to learn more about Earth’s
fastest changing ecosystem.

(Source: Wikimedia.org)
No longer growing sea ice like it used to, the West Antarctic Peninsula has lost three months of sea ice time, which the
organisms that live there depend on. One particular species is the Adelie penguins, the main focus group of this long term
ecological research (LTER). At palmer station the number of breeding pairs of Adelie penguins has decreased by 80-85% in the
past 30 years alone. As the days are getting warmer, the penguins can be seen panting while shading their chicks from the beating
sun. The future does not look bright for this particular colony of Adelies, and as they begin to fade out another species of
penguins, the Gentoos, are taking no time at all to fill in that void.
From physical oceanography to phytoplankton biology, all the way to shorebird ecology collaboration was needed to
better understand the decline in the Adelie population in this sea ice ecosystem. Radio tags were used to track the penguins as
they swam for food, recording how deep and how far they travel each trip. Autonomous underwater vehicles (AUV) called gliders
are a new technology that can help give measurements of a variety of qualities of seawater, including phytoplankton and krill at
varying depths. These technologies, although extremely informative, still do not provide enough information.
To really understand what climate change is doing to this polar ecosystem, the best place to start is with the phytoplankton,
the base of the entire marine food web. Phytoplankton are microscopic autotrophs that photosynthesize, and these phytoplankton
are eaten by krill that are eaten by, well, everything else. To study these phytoplankton, scientists such as Rutgers own Oscar
Shoefeild, set out on a 30 day voyage collecting samples and covering 69 thousand square miles. While only taking a few weeks
to collect, these samples will take over a year to analyze, continuing to build on to a two decade long study.
In addition to taking phytoplankton samples, researches on this cruise will also make two other pit stops, one at Avian Island (65°
latitude) and another at Charcot (70° latitude). The further south you go, the less climate change impacts you see. Traveling from
Back to "In this Issue"
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Palmer station to Charcot is like going back in time, with Palmer station being the present and most affected while Charcot is the past
and least affected. The penguin populations at Avian Island and Charcot are continuing to thrive and the sea ice is just as abundant,
but these two colonies could suffer a similar fate as the Adelies at Palmer station if current trends remain the same. By studying and
understanding the differences in sea ice and penguin populations and the change in phytoplankton, scientists can better conclude the
effects climate change will have on the rest of the planet. Having this understanding can help coastal communities especially better
prepare for rising sea levels and increased deadly storms, potentially saving lives and property.
“It takes all the running you can do to keep in the same place,” perfectly describes one of the main setbacks in any science
field. No matter how much time, money, and energy is put into any research project, there will always be questions. No matter how
many questions are answered, there will always be an unknown. No matter how much technology has advanced, the world is
constantly changing and requiring new methods. and tools There is no avoiding a constantly changing planet, and in order to keep
up, we must adapt. When we finally catch up, we must adapt again. The LTER in Antarctica is far from finite, and even with over
two decades worth of research, there are still just as many questions now than there were before.
I would like to thank Josh Kohut for taking the time to meet with me to talk about the LTER going on in Antarctica and
helping me gather my information and data.

(Source: K4mzu.net)

Works Referenced:
Carroll, L., Tenniel, J., & Kredel, F. (1946). Through the looking-glass and what Alice found there. New York: Random House.
Powell, H. (2016). On the Antarctic Peninsula, Scientists Witness a Penguin Revolution. Retrieved February 12, 2016, from https://
www.allaboutbirds.org/on-the-antarctic-peninsula-scientists-witness-a-penguin-revolution/
Schofield, O., Ducklow, H. W., Martinson, D. G., Meredith, M. P., Moline, M. A., & Fraser, W. R. (2010). How Do Polar Marine
Ecosystems Respond to Rapid Climate Change? Science, 328(5985), 1520-1523.
Schofield, O., Ducklow, H., Bernard, K., Doney, S., Patterson-Fraser, D., Gorman, K., . . . Fraser, W. (2013). Penguin Biogeography
Along the West Antarctic Peninsula: Testing the Canyon Hypothesis with Palmer LTER Observationsf. Oceanography Oceanog, 26
(3), 204-206.
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France Bans Food Waste
By Alexus Lizardi
It is no secret that the Western world has access to a lot of different food sources. When considering
the abundance of food within a country, it is also necessary to recognize the abundance of food waste. France
has, in fact, recognized this issue and has just recently established a monumental law that seeks to address this.
In May of 2015, the French national assembly held a unanimous vote to ban supermarkets from
throwing away edible food. As of February of 2016, this law has officially been implemented.

(Source: rusenate.com)

(Source: quotesgram.com)

The specifics of the law are as follows: supermarkets may not intentionally destroy discarded food and
any supermarket that is 4,304 square feet or larger in size must have a contract with a food bank to which they
may give “unwanted” food. This means that food that is resource intensive in land, water, and labor that would
have otherwise found a home in landfills, will now have a second chance at consumption.
This legislation is partially in reaction to the insulting actions of supermarkets towards the food
insecure. At some point, supermarket owners in France caught wind of the food insecure, who would forage in
supermarket waste bins in the effort of getting a meal. Multiple supermarkets’ response to this was to douse
the food in bleach. Apparently, it is more appropriate to poison “unwanted” food than to allow for those in
need to make use of wasted resources.
Additionally, other food vendors have locked their food bins in warehouses as an attempt to stop food
bin scavenging from occurring. When events like this come to light, it begs the question: how much is the idea
of “not having enough food to go around” grounded in solid evidence?
Clearly, the French assembly has also been asking itself a similar question, and this
unprecedented ban is projected to help a lot of people. One of the many problems in food banks and soup
kitchens is lack of resources and money to adequately provide for those in need. Specifically, the meals
themselves tend to lack nutritional diversity. These food banks find themselves in need of more fruits and
vegetables. Within supermarkets, fruits and vegetables are given high scrutiny for deviating from what is
considered proper-looking produce. Therefore, the produce contributions of supermarkets to charities will be a
major help nutritionally.
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It seems that Europe has become a breeding ground for this sort of “we can do better with our waste”
ideology. Multiple grassroots organizations have taken similar initiatives such as “The Real Junk Food
Project” in England, which makes food for its café through unwanted food donated from supermarkets.
While grassroots movements like these shed light on the issues, it is also important to recognize how
incredibly powerful it is when those movements inspire policy change. Now, these large supermarket
corporations are held accountable for their waste, instead of just having the option to donate. Supermarkets
can be charged up to €75,000 or spend two years imprisoned if they do not comply with the ban, which is no
small impact for failing to carry out actions which fiscally cost them nothing.
Supermarket food waste bans are a smart way to begin tackling the issue of food waste not only
for the environment, but also for the people. With that in mind, one can only hope that France’s actions inspire
other countries to follow.

Works Referenced:
Chrisafis, A. (2015, May 22). France to force big supermarkets to give unsold food to charities. Retrieved
February 10, 2016, from http://www.theguardian.com/world/2015/may/22/france-to-force-big-supermarkets-to
-give-away-unsold-food-to-charity
Hafner, J. (2016, February 10). French supermarkets must now donate unsold food to charity. Retrieved
February 10, 2016, from http://www.usatoday.com/story/money/nation-now/2016/02/09/french-supermarketsmust-now-donate-unsold-food-charity/80076632/
Stop food waste. (n.d.). Retrieved February 10, 2016, from http://ec.europa.eu/food/safety/food_waste/stop/
index_en.html
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The Next Step in Deep Sea Exploration: A “Squishy Finger”
by Langley Oudemans

In a world where few parcels of land have been left untouched by the hand of man, it is
exciting to know that vast sections of the deep sea have not been explored by man. There are
still inestimable opportunities for exploration and discovery, and researching the deep sea is often as mysterious as outer space investigation. Both hold the potential answers to man’s most
complex questions and the possible solutions to man’s most prominent problems. Many compounds used in medicine have been discovered through deep sea exploration, including some
used in cancer treatment. There have also been deep sea archeological finds that are significant in understanding or piecing together particular historic events. The need to continue exploration of the deep sea is congruent with the need to find answers to our most pressing problems.
There are, however, many obstacles to deep sea exploration, the most obvious one being the inability of humans to dive into the frigid, dark and high pressure depths of the deep
ocean. Recreational scuba divers are not recommended to go deeper than 130 feet, but the
deepest part of the ocean is about 36,200 feet deep. Although there is work being done to create a submarine that can dive to the deepest part of the ocean, currently the deepest diving
one has gone 29,500 feet unmanned. However, just being able to have a submarine travel to
those depths does not solve the problem of being able to collect specimens. Most external
equipment is clunky, rigid and not gentle enough to take a sample in the least intrusive and destructive way possible. A lot of sea life, especially at those depths, are very sensitive, delicate
and slow-growing, so rough machinery has the risk of damaging the organism, the ecosystem
and the sample. This is where the work of marine biologist David Gruber and roboticist Robert
Wood began.
Gruber and Wood have developed a robotic hand with a gentler touch, more like a human hand than that of a robot. It is called the “squishy finger”, and it has the potential to revolutionize the way we study the deep sea. This hand can collect samples as delicately as a human could, but can do it at depths beyond the reach of a diver. This is revolutionary in the field
because most deep sea “hand-like” machinery is used to perform mechanical work such as
construction or maintenance. Because of this sort of equipment’s intended purpose, it can
have lifting and gripping forces of up to 500lbf, making it less than ideal for collection of delicate specimen. This “squishy finger” model provides a safer interaction between organism and
robot, allowing for significantly less damage. The device can also perform more complicated
underwater tasks because of its less destructive nature.

Back to "In this Issue"
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There have also been other developments in the soft robotics field, including similar soft
robotic arms developed for more delicate grasping. However, the two arm models that have
been developed and tested, OCTOPUS and OCTarm, have only been able to grasp in shallow
waters. The “squishy finger” is the only grasping device that can work at significant depths (over
2,700 feet during tests). It has a unique design that sets it apart from the other two. It is a monolithic structure, meaning that it has no moving joints—like a joint-less finger. The scientists who
control it can make it curl up, close like fingers and do a variety of other movements. It is a simple construction with inexpensive materials, so it can be easily modified or repaired cheaply if
something happens to it, as opposed to the other more complex and expensive types of equipment. It is made out of silicone rubber, fiberglass and Kevlar fibers. The price is not prohibitively
expensive, costing only about $2 each. This is particularly useful for deep sea researchers, as
they can now use field equipment without having to worry about something going wrong, ending the tests, and incurring an expensive repair.
The desire to understand the deep ocean dates back to the Viking era, when Vikings
would use tools like the sounding weight to take measurements of the ocean’s depth and collect samples of sediment from the ocean floor. Even though investigation of the deep ocean
has “deep” roots, much of the precise data has only been discovered or confirmed within the
past few decades. This “squishy finger” sampling technology could accelerate that trend and
create a new era of deep sea exploration discoveries.

Works Referenced:
Galloway, et. al. (2016). So Robo c Grippers for Biological Sampling on
B. C. (2016, January 20). 'Squishy Finger' So Robot Hands Allow Sampling of Delicate Corals. Retrieved February 3, 2016, from h p://
Deep Reefs. So Robo cs. h p://online.liebertpub.com/doi/
news.na onalgeographic.com/2016/01/160120-squishy-fingers-robo c full/10.1089/soro.2015.0019
-hands-corals-rovs/
Na. Submarine Tech Reaches for Ocean Record: DNews. (2011, April
Baird, S. (2005, December 1). Deep-Sea Explora on: Earth's Final Fron- 26). Retrieved February 9, 2016, from h p://news.discovery.com/
er: Only a Por on of the Poten al of the Oceans Has Been Tapped, but adventure/submarine-technology-deepest-ocean-110426.htm
It Is Clear That Exploring and Improving Our Understanding of the
N.a. Water Pressures at Ocean Depths. (n.d.). Retrieved February 9,
Ocean and Its Influence on Global Events Are among Our Most Im2016, from h p://www.pmel.noaa.gov/eoi/nemo1998/educa on/
portant Challenges Today. Retrieved February 9, 2016, from h ps://
pressure.html
business.highbeam.com/5246/ar cle-1G1-140513262/deepseaWright, A. (2003). Medicines from the Deep Sea: Discoveries to Date.
explora on-earth-final-fron er-only-por on
Retrieved February 9, 2016, from h p://oceanexplorer.noaa.gov/
explora ons/03bio/background/medicines/medicines.html
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The Rise of Jellyfish Populations: Bad for Ecosystems and
the Economy
by Humna Wajid

Every little thing, either on land or in the ocean, is somewhat beneficial for the prosperity of
the environment. Aquatic biomes are a never-ending universe, in terms of both their diversity and
their uniqueness. However, marine organisms, though different in their forms from land animals,
share with land creatures a competition against others for resources. These relationships are responsible for maintaining the cycle of life in the ocean, as they are vital for the continuation of the food
web.
The gelatinous jellyfish is one group of species that is extremely vital to the ecology of the ocean.
This is because they perform activities such as serving as other marine animals' food and killing fish
prey with their poisonous sting, thereby helping to balance the ocean environment.
According to recent research, it seems that certain jellyfish populations are on the rise in various
parts of the world, especially in Europe and Australia. Researchers say that these jellyfish population
booms are due to increased human activity and manipulation of the oceanic environment. Overfishing of fish that prey on jellyfish, increased water temperature and use of fertilizers are a few of the
most highlighted causes of the jellyfish bloom.
Jellyfish often survive best in warm, nutrient-rich and oxygen-poor environments. Increased use
of fertilizers for better crop production is causing some jellyfish populations to grow dramatically,
since these fertilizers increase the production of algae, which in turn leads to an increase in jellyfish
prey. Similarly, favorable environments are also created when overfishing swipes away all the predators of jellyfish, creating a safe haven for the jellyfish population to reproduce.
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Although these gelatinous creatures are beneficial for the health of the oceanic environment, when
present in abundance they can be one of the most dangerous groups of species on Earth. This is because,
when present in moderation, jellyfish are responsible for many natural processes that happen in the
ocean. Once the population starts growing above typical levels, the natural cycle of the oceanic environment is altered. The disturbances caused by the increasing jellyfish population may lead to the decline of
other marine species--usually the ones that jellyfish prey upon, such as salmon.
Additionally, economic losses can be incurred due to increasing jellyfish populations. Jellyfish
blooms are responsible for decreases in tourism in many countries around the world, as no one likes
swimming with a poisonous animal around. Also, many local fishery industries have been shut down due
to increasing jellyfish populations, since many valuable fish species are preyed upon by these gelatinous
creatures. Additionally, the pipelines of many nuclear power plants, including one of the world’s largest,
the Oskarshamn nuclear plant, sometimes get clogged up by these enormous numbers of jellyfish, which
require millions of dollars to be cleaned.
In short, equilibrium is very important for the proper functioning of the economy and for the
health of entire ecosystems. If one part of the ecosystem gets disturbed, then the entire ecosystem’s
workings may be altered, and not necessarily for the better. Thus, in order to protect our biosphere from
further disturbance, proper actions must be taken before ecological crises worsen and get out of our control.
Works Referenced:
Arnold, C. (2014, August 16). Why Are Jellyfish Swarming This Summer? Retrieved January 2, 2016, from http://
voices.nationalgeographic.com/2014/08/16/animals-jellyfish-science-oceans-united-kingdom-world/
Howell, E. (2013, November 6). Will Jellyfish Rule the Ocean? : DNews. Retrieved January 2, 2016, from http://news.discovery.com/earth/
oceans/will-jellyfish-rule-the-ocean-131106.htm
McGrath, M. (2013, July 30). Warm weather sees boom in UK jellyfish blooms - BBC News. Retrieved January 9, 2016, from http://
www.bbc.com/news/science-environment-23492338
Ross, P. (2013, June 8). Jellyfish Blooms: Is Rising Jellyfish Population A Sign That Our Oceans Are In Trouble? Retrieved 2016, from
http://www.isciencetimes.com/articles/5368/20130610/jellyfish-blooms-rising-population-sign-oceans-trouble.htm
Vince, G. (2012, April 5). Jellyfish blooms creating oceans of slime. Retrieved January 2, 2016, from http://www.bbc.com/future/
story/20120405-blooming-jellyfish-problems
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The Uncertain Future of Bees
By Allen Gong
The relationship between humans and bees has surprisingly long roots, with traces of
honey and beeswax from ancient pottery in modern-day Turkey establishing a 9,000 year-old
link. Wherever human civilization rose, it was supported by agriculture, and bees followed to
fertilize new generations of crops in mutual benefit that continues to this day.
However, populations of bees, both domestic and wild, have plummeted in recent years
due to a global phenomenon known as Colony Collapse Disorder (CCD). CCD is characterized
by the abrupt loss of adult worker bees, crippling the colony’s ability to care for itself. It was first
reported by a Pennsylvanian beekeeper in the winter of 2006, who reported hive losses of up to
36%. Between 2014 and 2015, that rate has been up to 42%, with an average annual loss of
around 33%.
This has disturbing implications for agricultural productivity. The EPA estimates that the
pollination performed by bees is worth $15 billion annually, and it is unlikely that we could find
any cost-effective replacement for them.
Further complicating the situation is the fact that it is still unclear what causes CCD.
Initially, these mass die-offs were thought to be the result of Varroa destructor, parasitic mites
whose effect on hives justifies their name, and excessive pesticide use, particularly of the
neurotoxic neonicotinoid class. However, research has failed to establish either of the two as
solely responsible. In the meanwhile, evidence for collective effect has been mounting. It now
appears that CCD is the product of a broad variety of stressors, most of which can be linked to
increasing modernization.
Pesticides tend to not distinguish benign insects from harmful ones. Climate change
interferes with the seasonal cycles bees depend on and allows cold-sensitive pathogens to
spread farther into temperate regions. Land development destroys habitat needed to forage.
The practice of commercial transport, where beekeepers truck their hives from farm to farm,
stresses bees and increases their environmental exposure. Varroa continues to spread,
weakening and destroying infested hives.
With this knowledge, it becomes clear that bees are under attack from all directions and
by many factors that have only recently appeared. To preserve them, we will have to re-think
the way we perform agriculture and the far-reaching chain of consequences it has. It will
undoubtedly be a drastic step to take, but it would be appropriate for the level of loss facing
bees today.

Works Referenced:
CCD Steering Committee. “Colony Collapse Disorder Progress Report.” June, 2012
Kaplan, Kim. "Related Topics." United States Department of Agriculture Agricultural Research Service. USDA, n.d. Web. 30 Nov. 2015.
Roffet-Salque, M., Regert, M., Evershed, R. P., Outram, A. K., Cramp, L. J., Decavallas, O., . . . Zoughlami, J. (2015). Widespread
exploitation of the honeybee by early Neolithic farmers. Nature, 527(7577), 226-230. Retrieved February 10, 2016.
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Do Not Drink the Water, and Enjoy Your Trip
By Dana Walter
I was in the Dominican Republic, so recently arrived that I hadn’t even truly seen it yet, my eyes were still lighting on the
passing mango trees, Spanish signs, and bodega bins filled to the brim with papaya and passion fruit as we drove through Punta
Cana. It was my first time outside the United States, and yet, despite all of this, my first culture shock was an unexpected one: a
nearby vehicle full of nothing but plastic water jugs. Immediately, every warning at the top of every tourist website I had seen came
rushing back in my head: “do not drink the tap water,” “drink from a bottle,” “use bottled water even for brushing your teeth.” Right
away, I wanted to feel appalled, obstinate, even judgmental. “I refuse to buy a water bottle. Even here,” I thought. I was tired of the
belief that the only trouble was elsewhere in the world, and never New Jersey.
While the United States, Canada, and Europe are still responsible for half of the globe’s consumption crises, there is a
growing industry in developing countries such as the Dominican Republic for plastic bottles, due to the severe lack of safe and
potable water. Unlike those countries, we here in the United States can afford to address the bottled water issue via an ethical lens,
with slogans such as "Take back the tap!" and grisly images of wildlife killed by plastic consumption. But one cannot simply guilt
residents of these less-developed countries, whose populace often lacks running water or a place to properly bathe, into not
purchasing plastic bottles. These populations truly rely on bottled water to survive, which is likely just the way large corporations
(such as Nestle Waters) like it--the way that ensures the greatest profits in these parts of the world.

(Source: stock-clip.com)
Because the greatest possible profit is the goal, bottled water remains unaffordable for an overwhelming number of the
consumers who need it most. Families eking out an existence in impoverished communities either spend a hefty chunk of their
meager budget on water, or must rely on a contaminated, possibly lethal alternative. It is no coincidence that approximately 80% of
all illnesses in developing countries are caused by inadequate sanitation and water supply.
Living in the US, the land of unlimited water, we often take it for granted. We forget about the rest of the world—over 880
million individuals, in fact—who aren’t so lucky. We view them like we view faraway planets in satellite pictures—something
distant and unreal, an inhospitable atmosphere without showers, private toilets and clean, running water. The notion of ever giving
up beautiful, green, watered lawns—indulgence in its purest form—is speculative fiction in the minds of most Americans, even in
the minds of those who cite it as a conceivable future.
Clean water is a human right, not a commodity to be traded and sold. Often, bottled water acts as the only clean source of
drinking water for those in less-developed countries. Environmentalists in the United States have the incredible luxury, a more
invisible one, of being able to personally choose whether we drink from plastic. It is a choice founded on our beliefs. Unfortunately,
it does not matter what those in many developing countries believe in. It does not matter that bottled water drains local aquifers and
natural resources, that climate change is worsening, that their countries are not even equipped to properly recycle plastic bottles. At
the end of the day, they are just trying to survive. It is an unhealthy dependence, but a dependence nonetheless. And it is not
changing without some form of social justice. The money put into supporting the bottle industry could instead go towards more
sustainable solutions. Achieving this would require vastly augmenting the funds that the world currently spends on water access,
though it would ultimately be a fraction of the 100 billion dollars spent annually on plastic bottles.
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(Source: watermachine.net)

(Source: ambercoastrealty.com)
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How Safe is it to Eat Fish Caught in NJ
Waters?
By Genevieve Tarino
Despite New Jersey’s efforts to reduce water pollution,
contaminated bodies of water still pose a significant risk to
fishermen. According to the New Jersey Department of
Environmental Protection (NJDEP), fishermen should consult the
“Guide to Health Advisories for Eating Fish and Crabs Caught in
New Jersey Waters” before consuming their catch, as they could
contain high levels of harmful chemicals.

Fws.gov

New Jersey’s fish overall contain high levels of dioxin, polychlorinated biphenyls (PCBs), and mercury. These
contaminants have been polluting NJ waters for decades as a result of heavy industry and leniency from government
officials. Although contamination levels of these chemicals vary from species to species, NJDEP’s guide recommends
that high risk individuals, namely infants, children, pregnant women, nursing women, and women of childbearing age
should not eat any wild-caught New Jersey fish. Meanwhile, other members of the public are advised to eat only small
amounts of the fish, ranging from six meals a year to a maximum of one meal a week, depending on the species and
location. On one extreme, the general population is advised to never eat blue crab from Newark Bay or white catfish
(Ameiurus catus) from the Hudson River.
Fishermen should be especially wary of the Passaic River, one of the most contaminated bodies of water in the country,
as continual dumping has left the water there polluted with compounds such as Agent Orange and hydraulic fluid.
Officials from the NJ Department of Health warn that eating fish from the Passaic could cause cancer, liver damage,
birth defects, and reproductive issues.
Public outcry from this pollution has led to the development of the Lower Passaic River Study Area Cooperating Parties
Group, which is comprised of 54 companies who fund a fish exchange and greenhouse project for the community. In a
warehouse in Lyndhurst, NJ, fishermen can exchange contaminated fish for healthy tilapia, which is raised in a New
York warehouse.
The participating companies, which include Rubbermaid and Pfizer, have collectively spent over $1 million for the
projects, which also feature a greenhouse fertilized by the waste products generated by the farm-raised tilapia. However,
the project has only accumulated 170 fish since June and still has no method for disposal of contaminated waste.
A majority of the public appears to dislike the program, seeing it as a diversion from the real issue of water pollution.
The Clean Water Act of 1972 is supposed to ensure safe drinking water, restore and maintain oceans, watersheds, and
“their aquatic ecosystems to protect human health.”
Works Referenced:
Davis, Tom (2016, Jan. 13). “Eating Fish From THESE N.J. Places Can Get you Very, Very Sick”. Toms River, NJ Patch, Retrieved from <http://patch.com/newjersey/tomsriver/eating-fish-these-nj-places-can-get-you-very-very-sick>.
(2013). “Fish Smart, Eat Smart A Guide to Health Advisories for Eating Fish and Crabs Caught in New Jersey Waters”. Nj.gov, Retrieved from <http://www.nj.gov/
dep/dsr/fishadvisories/2013-final-fish-advisories.pdf>.
Gonzalez, Sarah. (2016, Jan. 26). “New Jersey River Polluters Fund Toxic Fish Swap--- But There’s A Snag”. The Salt. NPR, Retrieved from <http://www.npr.org/
sections/thesalt/2016/01/26/462918329/new-jersey-river-polluters-fund-toxic-fish-swap-but-there-s-a-snag>.
Kiriluk-Hill, Renee. (2015, March 25). “Why You Should Care about What Fish Swim with you in N.J. Rivers”. NJ.com, Retrieved from <http://www.nj.com/
hunterdon-county-democrat/index.ssf/2015/03/why_you_should_care_about_what_fish_swim_with_you.html>.
(2015, Oct. 8). “Summary of the Clean Water Act”. EPA. Retrieved from <http://www.epa.gov/laws-regulations/summary-clean-water-act>.

Back to "In this Issue"

Page 17

The Trail

Volume 8, Issue 4

Turmoil in the Supreme Court: Opportunity and
Uncertainty for Obama’s Climate Legacy
by James Duffy

Given the politically charged cases on the docket for the Supreme
Court’s current session—immigration, abortion, contraception, unions,
affirmative action, and more—many were already preparing for a dramatic
series of events in the nation’s highest judicial body. Yet amid the legal
speculation, no political onlookers could have foreseen the unexpected
death of the late Justice Antonin Scalia on February 13 , in the middle of
the court’s term. Not four days earlier, the court had issued a 5-4 decision
to stay President Obama’s Clean Power Plan while a federal appeals court
deliberates on the plan’s legality. What does the departure of a towering
conservative justice from the bench foretell for the future of President
Obama’s climate agenda?
th

To provide some background, the Clean Power Plan is a set of regulations under the Clean Air Act announced by President Obama and the
Environmental Protection Agency (EPA) in August of 2015. The rules set
new goals for the reduction of power plant carbon dioxide (CO2) emissions by about one-third by 2030, and provide room for states to individualize their plans to achieve the desired emission reductions. In light of the
international climate accord reached at the COP21 climate conference last
December, the success of President Obama’s Clean Power Plan is seen by
many as crucial in proving the United States’ commitment to action on
global climate change.
Following the unveiling of the Clean Power Plan, a coalition of 26
states, led by West Virginia and Texas, initiated an appeals process that
currently stands in the U.S. Court of Appeals for the District of Columbia
Circuit. These states requested that the D.C. Circuit postpone enforcement
of the Clean Power Plan until its review of the plan’s legality is complete.
Upon being denied this request, officials of those states submitted a stay
application to Chief Justice John Roberts, arguing the regulations “will
continue to unlawfully impose massive and irreparable harms upon the
sovereign states.” Such a move is highly unusual at this stage in the appeals process, and likely represents a last resort course of action for state
officials who are highly opposed to what they see as an attack on the future of coal-fueled power plants.
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In cases such as Massachusetts v. Environmental Protection Agency, the Supreme Court has decided favorably on behalf of the federal government’s attempts to use the Clean Air Act to regulate greenhouse gas
(GHG) emissions. It therefore came as a surprise to political onlookers
when, on February 9th, the court granted the protesting states’ stay request.
The stay request’s approval came in a 5-4 decision, with Justice Anthony
Kennedy’s swing vote providing the tiebreaker between the court’s liberal
and conservative wings.
The Supreme Court’s decision to stay the Clean Power Plan energized the regulations’ opponents, suggesting a conservative majority on the
bench that was skeptical of the plan’s constitutionality. Should the D.C.
Circuit uphold the Clean Power Plan, as many expect the liberal-leaning
court to do, conservative opponents seemed to have a receptive audience in
appealing the plan to the Supreme Court.
The unexpected vacancy of Justice Scalia’s seat has changed the
outlook for the Clean Power Plan’s legal opponents. With the conservative
wing’s 5-4 majority now reduced to a 4-4 détente, and Justice Kennedy’s
vote still unpredictable, the court’s progressive wing now finds itself with
more influence than it has had in years. President Obama has stated that he
does intend to nominate a new justice to the bench, causing many conservatives to balk at the idea of the sun setting on a generation of dominance in the Supreme Court. If President Obama is successful in winning
his nominee approval in the Senate, he will likely have secured the Clean
Power Plan future judicial approval.
However, the future for President Obama’s climate legacy in the
Supreme Court is by no means certain. If he is unable to get a nominee approved by a Republican-controlled Senate, the choice of Scalia’s replacement is left to the winner of the 2016 presidential election. If the nominee
is chosen by a Sanders or Clinton administration, continued Republican
obstructionism in the Senate, and a continued 4-4 détente on the Supreme
Court bench, is possible. Or, should the 2016 election go to a Republican
candidate, the Court may remain in conservative control.
The future of the Clean Power Plan in what seems to be an inevitable Supreme Court challenge grows more uncertain if an Obama nominee
cannot be pushed through the Senate. With his legacy and a global climate
agreement on the line, one can expect President Obama to invest much of
his remaining political capital into seeing an environmentally favorable justice ascend to the bench.
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Olympic Sized Destruction
by Maia Scheffler
When the Winter Olympics roll around, it’s obvious that skiing is a visually exciting and favorite pastime. But when did watching people professionally speed down a
mountain become so exhilarating, that plowing down an entire forest can be justified?
In preparation for the 2018 PyeongChang Winter Olympic Games, a sacred forest
on Mount Gariwang in South Korea has been selected for the downhill skiing event.
Due to claims that all other suggested sites were unfit to pass International Olympic
Committee and International Ski Federation regulations, other suggestions for the location of the event were turned down by the PyeongChang Organizing Committee for the
2018 Olympic & Paralympic Winter Games (POCOG).
This ignited a sea of protests by local and international environmental lobby
groups. The 500-year old forest is thought to be sacred due to its connections with the
Chosun ruling dynasty. Other than this historical significance, Green Korea United
claims that “the removal of tens of thousands of trees will inflict irreparable damage on
the area’s delicate ecosystem.” Including the nonchalant removal of ancient and rare
species, the POCOG has said it will replace more than 1,000 trees after the Games and
restore the forest back to its natural habitat—which forestry experts say will be almost
impossible due to the chemicals used in the soil and to create the snow.
A report issued by campaigners in June last year notes that of the 58,000 trees already removed from the site, only 181 will be replanted. “The organizing committee
will perhaps argue that they will replant around 300 trees, but all of them apart from
those 181 bigger trees belong to small species under two meters in height, it is difficult
to imagine that they plan to replant trees that represent the ecological properties of
Mount Gariwang. We think their attitude is patronizing,” stated a spokeswoman for
Green Korea United.
In 2008, the mountain was officially designated as a protected forest—that is, until 2013, when that designation was lifted in preparation for this Olympic construction
project. Organizers have claimed to have responded to protesters’ environmental concerns by reducing the tree-clearance area by 30% from 33 hectares to 23 hectares by
combining the men’s and women’s slope for the first time in history of the winter
games.

This is what the village of Esto-Sadok looks like
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This is not the Olympics’ first time around the environmental injustice track.
Thanks to the prestigious right granted to Sochi to host the 2014 Winter Olympic Games,
seven years of construction tormented the residents there. The mixture of agricultural
lands and wetlands of great importance in Ornithological Park were all but destroyed,
along with the mountain village of Krasnaya Polyana and the forests that were felled to
make room for ski jumps and snow reserves.
Already, Chinese environmental advocates are lining up to show concerns for the
2022 Winter Games in Beijing, which could potentially ruin one of the region’s few natural preserves. Aside from widespread tree removal and soil damage, the Songshan National Nature Preserve helps protect the local water supply. Officials called on Beijing to dramatically improve its air quality, just as they did for the 2008 Summer Olympics. The
Chinese government has vowed to use $7.6 billion towards reducing smog levels in preparation for the 2022 Winter Games.
I don’t know about most people, but it wouldn’t bother me in the slightest if the
Winter Olympic Games were held in the same place every year to avoid all of this ecological destruction.
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Defeating Plastics, One Bubble at a Time by Mackenzie Pitt
What waste product accounts for 60 to 80 percent of all marine pollution, is
large enough in quantity it can wrap around the earth four times, and causes 1.5 million deaths of marine animals annually? Plastic, of course. Due to its ubiquity, there is
rarely a moment when our bodies are not in contact with some form of plastic. And it
is no mystery that it is having a serious impact on our environment. Perhaps the most
common form of all is the heinous, plastic disposable water bottle. No matter its
shape, size, make, or model, plastic water bottles contribute to major environmental
harm. Americans alone throw away over 35 billion plastic water bottles a year. And
even though the majority of us make a conscious effort to recycle whenever possible,
only 5 to 10 percent of plastics we produce are recovered. Approximately 50 percent
gets buried in landfills, the rest ends up in the ocean.
We all know plastic is a
worldwide evil. But is it necessary? You might wonder what on
earth could possibly trump the
advantageous convenience of the
disposable bottle? It’s Ooho!
More specifically, a clear, durable
membrane made from brown algae, which can be used as a biodegradable water container. And
it is completely edible! Ooho was
invented by Rodrigo Garcia Gonzalez and a team of scientists at
the Skipping Rocks Lab located
in London. Skipping Rocks Lab is a small startup company that has already received
much notoriety in numerous articles for Ooho. They have even been deemed a Climate KIC startup and received the Lexus Design Award 2014. The designers of Ooho
ultimately aim to help alleviate the harms of plastic by launching a wave in new biodegradable alternatives.
Ooho is an experience in itself. Imagine drinking from a fluid filled bubble that
you hold in the palm of your hand. Naturally, it is an awkward action. Each “bubble”
holds a few sips of water, therefore it is strictly one-time use. There are no caps or lids
and the only way to drink from it is by lightly sucking on the outside. It is also a little
messy. Since the bubble collapses as you drink, some water escapes and ends up on
your face and hands. Logistically, if Ooho were to replace plastic water bottles, you
would need to carry around several at a time to get you through the day. The chemical
compound that makes up Ooho can actually be made at home with the purchase of a
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few specialty ingredients, such as calcium chloride, which can be bought online. However, the homemade method is less effective and the result is not as strong as the actual
product.
Ooho, which looks much like an egg yolk, is still in the preliminary stages of production before it hits the market. It is made more
durable by first forming a double membrane
around some ice. That way when the water is
melted, the membrane shrinks down and becomes
firmer. However, Ooho is not alone. Quantum
Designs company has created WikiFoods, a rival
to Ooho. They also plan to release their edible
Wikipearl to select Whole Foods very soon.
Nonetheless, membrane food technology is proving to be very influential. This new edible membrane trend has even inspired WikiFoods to design dairy-free ice cream treats made with fruit
flavored membranes.
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Tourism Erupting in Land of Volcanoes
By Brayden Donnelly
There is a small island between the Americas and Europe with a population that is merely half that of
Monmouth County, New Jersey. They publish more books per capita than any other country in the world, and
do not allow the import of foreign horses so as to protect their native breeds. In addition, they are famed to
believe in the existence of elves. Maybe it is the glow of the Aurora Borealis (Northern Lights) that puts them into some dream
like state that would allow them to believe such a thing. Did
you guess the country yet? It is Iceland, the land of fire and ice!

The country of Iceland accounts for roughly 40,000
square miles and 330,000 people in the mid 60 degree Latitudes
Icelandi mes.com
of the Atlantic Ocean. It has been the location of major Hollywood movies such as Star Wars: The Force Awakens, The Secret Life of Walter Mitty, Oblivion, and Batman Beings to name a few. Recently it has been the destination
hot spot for those looking to escape the typical European vacation. It may be the glacial lakes, bubbling hot
springs, picturesque horizons, active volcanoes, and super jeep tours that help to coax travelers away from the
European mainland. Another thought is that in this ever-growing world of 7.4 billion people, we are longing
for the locations on our planet where we are likely not to find
people in. We, as a society, crave the pristine qualities that
nature has to offer us. This is something that many environmental scholars are beginning to criticize as fundamentally
incorrect and as having a negative effect on our view of the
environment, especially in the crucial years to come. The
rising tourism rates in Iceland, and their keen focus on wilderness and outdoor adventure in their advertising may lend a
connection to societies growing obsessions with the pristine
Icelandreview.com
wilderness that lies just outside of our reach.
From 2010 to 2013, Iceland’s tourism rates have climbed steadily from 18.8% of their GDP to nearly
27%. The total number of “visitors to Iceland have almost tripled since 2000. Their number had risen to
807,000 by 2013. The mean annual increase has been 8.2% since 2000.” (ferdamalastofa.is) The summer season is when Iceland gets its greatest amount of visitors; nearly the
same size as their native population in fact. Could you imagine
319 million people visiting the United States this coming summer? You thought parking by the shore was bad before. All of
these numbers beg the question, why are so many people coming to
Iceland recently? Their largest advertising campaigns may provide
a few insights.
Amolife.com

The very first picture on their primary tourism website is of
the native wild horses of Iceland. Their tourism YouTube series
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“Gudmundur Hangouts” consistently brings audiences to the far off lands around the island. Maybe the boom
in tourism has been footed in the revitalization of their economy after they suffered the blow of 2008 where
the Icelandic Krona was .0008 to the US dollar. Or maybe it really is due to the focus of many of the world’s
middle class and above populations to get out and explore these “far off lands.” This could spell disaster for
the environment, or it could help in ultimately saving it.
The “preservationist movement” has long been focused on keeping sections of the environment in their
“natural” state. They draw a clear line between what is
natural and what is unnatural. This will not help our
growing global population understand that the connection
and intertwinement of the environment and human kind is
what is crucial, not the separation and protection of one or
the other. On the other hand, having the general population interested in the environment could also bring a great
Geo‐news.beatport.com
deal of positive change to the entire movement. If more
individuals care deeply out the environment around them, they will be much more likely to care for it, and act
as greater environmental stewards.
Personally, I believe that no matter what side you are on, the fact that Iceland’s tourism rates are on a
steady rise signals a keen interest in the outdoors. It shows that people from various continents care about the
different geographies, ecosystems, and cultures that are out
there waiting to be explored. So, maybe it is time we all looked
into a flight to Reykjavik and planned our drive around the
Golden Circle to see those beautiful horses, rolling mountains
and glaciers, and maybe catch a glimpse of the Northern Lights
and some elusive elves.

PS. These two photos depict the headings of the main tourism
websites for Iceland and the United States. See if you notice
any differences.

Worldwanderingkiwi.com

http://www.iceland.is
https://www.usa.gov
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CONTAMINATED COMMUNITIES
EXTEND PAST FLINT
By Rachel DiSciullo

With many of NJ’s struggling cities managed in much
In 2014, the city of Flint, Michigan switched its water
supply from Detroit to the polluted Flint River. The change, the same way as Flint, it should come as no surprise that
done as a cost-saving measure by Governor Rick Snyder, dangerously-high lead levels (higher than in Flint) were found in
resulted in a highly-hazardous water supply, contaminated with the bodies of children from eleven NJ cities--including Rutgers’
coliform bacteria and a high concentration of lead. The water in home, New Brunswick. The lead poisoning came mostly from
the infrastructure of their homes--namely
Flint is far too dangerous to drink, cook
“The
Flint
crisis
did
not
from old, cracking paint. Lead
with, or bathe in--residents can not even
appear
suddenly,
it
was
a
contamination in homes would have been
wash their dishes in the murky brown tap
result of a chain of
addressed by the Lead Hazard Control
water. The national attention that Flint has
mismanagement by the
garnered in the past few months has been a governor--will New Jersey Assistance Fund--had it been properly
sobering reminder to many Americans that cities face this same fate?” funded. High levels of lead have been found
in the tap water of many Camden schools,
water system and city mismanagement can
be fatal, and that lower-income and majority non-White and Camden students drink bottled water rather than tap as a
communities are those often targeted for such dangerous cost- matter of safety.
While Rutgers
saving initiatives. What comes next is the realization that this is
not an isolated incident, but rather a national epidemic, and may students exasperate over
the tragedy in Flint, they
be closer to home here at Rutgers than one realizes.
The Flint crisis did not appear suddenly, it was a result should use the incident as
of a chain of mismanagement by the governor--will New Jersey an opportunity to make
(cc) Thester11
themselves aware of the
cities face this same fate?
NJ Governor Chris Christie seems to be putting his contaminants that exist in their own communities--in the water,
state on the same track. Christie has allocated over $50 million the air, and the buildings. NJ residents must push for more
into the NJ general treasury fund that was intended for the Lead environmental protections in their state and localities, lest they
Hazard Control Assistance Fund in 2015--the Fund only too become national news.
received $23.3 million of the $77 million to $154 million in tax
Works Referenced
Bates,
T.
B.
“$50M
taken
from NJ child protection lead fund. (June 26,
revenues that was intended for it. The Fund is intended to assist
2015). Asbury Park Press.” http://www.app.com/story/news/
NJ residents with lead hazard control work on their homes.
premium/2015/01/02/nj-lead-hazard-funddepleted/21193095/.
With only a fraction of its intended revenue, the Fund is “Events that led to the Flint Water Crisis.” The New York Times. http://
www.nytimes.com/interactive/2016/01/21/us/flint-lead-wateressentially defunct. This is not the only example of the state, led
timeline.html.
by Christie, reducing water and contaminant safety measures. In Horowitz, B. Why 11 N.J. cities have more lead-affected kids than Flint,
Michigan. (February 3, 2016). http://www.nj.com/news/
office, Christie has rolled back environmental protections across
index.ssf/2016/02/11_cities_in_jersey_have_more_leadthe board and has halted years worth of meetings of NJ’s
affected_kids_t.html.
Drinking Water Quality Institute. Much like Governor Snyder Tittle, J. “Flint can happen in N.J. because Christie sides with
water polluters.” (February 5, 2016). NJ.com. http:www.nj.com/
did in Flint, Christie assumed management responsibility of
opinionindex.ssf/2016/02 flint_can_happen_in_nj_with_
economically struggling cities, instead of allowing those cities to
christie_ siding_with_water_polluters_opini n.html.
declare bankruptcy.
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Reexamining the Anthropocene
By Alex Toke
The current trend of seemingly inexorable increases in global atmospheric carbon dioxide (CO2), the so
-called “hockey stick” curve on climate projection graphs, has long been considered to have begun in earnest
when a more efficient coal-burning engine was developed in the first half of the 19th century, signaling the
start of the Industrial Revolution in Europe and North America. The time since has been deemed the
Anthropocene epoch, meaning the “age of humans”, due to the ability of humanity to shape the entire global
environment through its activities. This new era has been characterized by enormous progress in human
development in all fields, but it has also been marred by continued environmental degradation, an increased
rate of species extinction, human-caused climate change from the burning of fossil fuels, industrial agriculture,
and changing land-use practices. New research, however, suggests that the period began much earlier, adding
another theory to the forum of ideas concerning when humanity’s impact on the planet became impactful
enough to merit a new geological epoch. Ecologist Simon Lewis of University of Leeds and University
College of London (UCL) and his UCL colleague, geologist Mark Maslin, place the start of the Anthropocene
in 1610, due to the effects of one of the great traumas of human history.

(Source: Scientific American)

1492 was a pivotal shift for humanity in a myriad of ways, but it also had just as impactful of an effect
on the planet. It was during that year, as enshrined in elementary schools across the United States and a
national holiday, Columbus sailed the ocean blue, more specifically the Atlantic Ocean, from Cadiz, Spain to
Hispaniola (present day Haiti and the Dominican Republic) for fortune and divine providence. The unfortunate
revisionism of this telling of Columbus’ first voyage of many to the Caribbean belies the fact that his
“exploration”, and subsequent interactions (see: conquest) with the native peoples of the region would set a
ghastly precedent for the future development of the human species. More than an estimated 50 million people,
between seventy-five and ninety percent of the indigenous population of the continents at the time, would
perish of various diseases and the other symptoms of conquest not long after Columbus landed in search of
fame and wealth to replenish Spain’s treasury after the Reconquista. Plague, subjugation, and genocide would
follow across the length and breadth of both North and South America, with the landscape, both genetic and
physical, being irrevocably changed.
For the preceding approximately 15,000 years, the Western hemisphere had been peopled by the
descendants of humans who traveled across a now non-existent stretch of land known as Beringia, which
bridges the Bering strait between Russia and Alaska, during the last ice age. They formed complex
civilizations with many different languages, customs, and nations, and, like all humans, made their own
impacts on the environment in which they lived. Stalagmites discovered in Buckeye Creek basin in West
Virginia by Ohio University researchers point to a much more pronounced degree of impact placed by Native
Americans on their environment and the global climate than was previously thought. “Long before we were
burning fossil fuels, we were already pumping greenhouse gases into the atmosphere. It wasn’t the same level
as today, but it sets the stage” reported Gregory Singer, an associate professor of geological sciences at Ohio
University. “This was all across North America, not just in a few locations,” he said, and also that prehistoric
burning by Native Americans was less intense than today, but it was a non-trivial source of greenhouse gases
to the atmosphere.
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The research of Lewis and Maslin, as well as recent research published by Stanford University
geochemist Richard Nevle corroborating their thesis, has suggested that following the unprecedented near
depopulation of the Americas, global CO2 levels actually decreased, due to the fact that less people were alive
to burn fuel and clear land for agriculture. Atmospheric carbon became sequestered in millions of new acres of
trees and other plants, reducing Earth’s atmospheric concentration of the gas by between six and ten parts per
million (the current level of carbon dioxide has surpassed 400 ppm). This human-caused shift in global climate
merits, they believe, the distinction of signaling a new era in Earth’s geologic history. The Columbian
Exchange, which was a gradual transfer of cultures, plants and animals, diseases, and more than 28 million
enslaved Africans between the Old and New worlds fueled by conquest, would also prove to have an indelible
impact on the global environment on multiple levels. Lewis and Maslin also posit that the enslavement and
transfer of vast numbers of African people also resulted in similar new growth of forests on that continent,
further sequestering carbon. The low point of atmospheric carbon concentrations around 1610 has been
dubbed the “Orbis Spike” (Latin for “world”) by the researchers, who propose that this event is similar to
other “golden spikes” in geologic history, which signal vast shifts in the global climate such as the layer of
iridium found in the geologic record that coincides with the extinction of the dinosaurs 65 million years ago
during the Cretaceous period. They named it thus because, after this point, humanity began rapidly
globalizing.

(Source: Neil Palmer (CIAT)

The most-prominent recent proposal has pointed to the detonation of the first atomic bombs as the
herald of the Anthropocene epoch, based on the presence of an abundance of radionuclides in rock layer
peaking around the 1950s and 1960s. Lewis and Maslin, however, disagree with this thesis, proposed by Jan
Zalasiewicz of the University of Leicester, as despite the advent of the nuclear age’s stimulating of human
resource consumption and population increase, there was no demonstrable larger global impact. While
Zalasiewicz’s theory demonstrates a clear sign in the rock record, Lewis and Maslin point to the 1610 nadir of
CO2 in the atmosphere, as well as the redistribution of plants and animals worldwide as being indicative of a
more precise point of onset for the Anthropocene.
This new research offers a tremendous insight into the longstanding effects of one of the greatest
traumatic events in human history on the planet and the species that populate it. While it is often difficult or
impossible to pinpoint exactly what caused a certain feature in the geologic record, the informed projections of
researchers are often able to posit the causes to a reliable degree of certainty. History is said to be written by
the victors, and human perspective is always limited, but in cases such as this the geological record holds the
truth for those willing to search it out, and the knowledge to understand what they find. The wounds of
colonization and genocide are long in healing, and the planet bears its own record of the dramatic events of
four centuries ago—and the geologic record bears records of long before the existence of the human species,
and it will remain so long after they are gone.
Works Referenced:
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A note from the editors:
This month, we are pleased to host a guest writer, reporting from the 5th grade. Devyn Drusjack, daughter of
The Trail’s adviser, Kristen Goodrich, is an avid reader of science and environmental materials. If any SEBS
faculty have family remembers who would also like to contribute an article from their respective grades, The
Trail’s editors welcome submissions!

News from the 5th Grade:

Glow-in-the-Dark Shark
By Devyn Drusjack

They have discovered a new glow-in-the-dark
shark! This new bioluminescent shark was officially
declared as a lanternshark. The founders of this new
species, Douglas Long and some of his colleagues first
found the strange figure when they went to the Pacific
coast of Central America to check on some chimaeras.
They thought they had found a new species. It was not
officially a new species until December 21st, 2015.
They asked the Smithsonian Institute researcher
for some specimens to help them study. After they
received their specimens, they went to speak to the
shark expert Victoria Vasquez. The best part of this new
species is its glow-in-the-dark!
The researchers who published the findings in the
Journal of the Ocean Science Foundation had to make two names for their new species. The one
scientific name they chose for the new creature was Etmopteru benchleyi. The name they choose
for the rest of the world was up to Victoria's cousins to figure out. After a lot of time arguing with
each other they finally agreed on the “Super Ninja Shark.” They had no problem with naming the
shark Ninja!
In case you're afraid of another shark in the ocean that’s going to bite, don’t worry. This shark is
the smallest shark in the world. It is as big as a hand, at just about 50 centimeters. The Ninja shark
also lives 800-feet under the water which would make it hard to bite your toes.
Work referenced:
http://www.dogonews.com/2016/1/8/meet-the-new-glow-in-the-dark-ninja-lanternshark

What say you, reader: does the “ninja”
lanternshark live up to its namesake?
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Dr. Clark's
Strange Tales

Questions, comments, concerns or want to be
part of the Trail ?
Email us:
EPIBTrail@gmail.com
Check out past trails:
http://humanecology.rutgers.edu/newsletter.asp

Correc ons
An arƟcle in our previous
issue on coral reefs in the
Cayman Islands
inadvertently referred to
the chemical formula of
methane as NH4 rather
than CH4.
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“And I would have gotten away
with it too, if it weren’t for you
meddling kids!”
A California woman is reportedly on
the lam after leading police on a high
speed chase in a van nearly identical
to The Mystery Van from beloved
children’s cartoon, Scooby Doo. The
woman is alleged to have exceeded
speeds of over 100 miles per hour,
and at one point is reported to have
struck four vehicles while driving
through a red light. (upi.com, 3-72016)

