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Welcome to Edition 4 of BioMag! 

If anything is to be learned from this 
collection of articles, it is that we are 
in the midst of a constantly evolving 
scientific world. We are learning to 
deal with new COVID-19 variants, te-
chies are embracing the Metaverse. 
Climate change and the necessity 
to prepare for its consequences are 
ramping up, and in the meantime 
we’ve discovered that condors can 
clone themselves. There really has 
never been a better time to produce a 
science magazine— and despite the 
existential questions facing scientists, 
there has never been more advance-
ment in the field than is happening 
right now.

And BioMag is evolving as well! You 
can now find all of our content pub-
lished online on our brand new web-
site. Huge shoutout to Meli Ho, de-
signer extraordinaire, for putting this 
together for us. We have a bigger 
team of designers than ever before, 
and soon we will be entering the 
world of podcast and video content 
as well!

I hope you enjoy your reading, and 
that you learn something new as well.
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While New York City has created policy and initiatives they 
hope will battle climate change, inadequate funding, the snail 
pace of American bureaucracy, and unimaginative strategies 
have hampered them. The crux of the issue lies within NYC’s 
tendency to react, patching up problems rather than anticipat-
ing the disasters forthcoming, and its dangerous lack of ur-
gency. 

Hurricane Ida ravaged the city, exposing many weak points 
of its infrastructure. Streets turned to rivers, subways became 
drowned caves, and even the green on Rose Hill’s campus 
gained a brand new swimming hole. What had caused this? 
Impervious surfaces, which water cannot sink through into the 
ground beneath, and a sewage system already overflowing 
with water. Rain storms will get worse as the climate continues 
to destabilize, and this outdated infrastructure will threaten the 
lives of many. 

Yet, rain storms and archaic streets are not the only problems New York is facing. According to The Nature Conservancy, this run-off 
from increased precipitation will threaten drinking water, the sea level will rise “anywhere from one to three and a half feet by 2080” 
(a conservative estimate), and a heat dome will form over the city. This heat dome will increase the prevalence and severity of con-
ditions such as asthma, which disproportionately affect working class communities, exacerbating the air pollution already harming 
people. 

New Yorkers will experience each of these phenomena regardless of any policy implemented now, so the focus of assessing policy 
must be upon the ability to limit the severity of these climate threats. The question to ask then is:

That is not, however, from a lack of trying. Inspired by NYC’s very 
own Alexandra Ocasio Cortez’s controversial initiative, the city created 
their own “Green New Deal.” In it, the city commits to carbon neutrality 
by 2050, which it will achieve through a variety of ways. 

First, as outlined in local law 97, the city will impose a limit on the 
amount of energy a building can use and emissions it can release into 
the atmosphere. The law also mandates the creation of an advisory 
board, which would oversee the energy used and emissions released 
of each building and report it back to the city. If a building exceeds their 
allotted amounts, they will have to pay a heavy fine. 

The NYC’s Green New Deal would also ban the building of glass-only 
sky-scrapers, which are extremely energy inefficient. 

Will NYC politicians be able to execute legislation that 
adequately protects its citizens? As it stands currently, no.

By Kari White

NNYYCC’’S CLIMS CLIMAATETE

Is NYC prepared for climate change? No, not by a long shot. 
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The policy that will have the most immediate impact, however, is the deal that the city made with a Canadian hydro-power company 
to power all government buildings with renewable, clean energy. Mayor Bill deBlasio announced the finalization of the Clean Plan NY 
(CPNY) project, which they created by working with Hydro-Quebec, the hydropower company, and a slew of energy firms. The imple-
mentation of this project should provide the city with 18 million megawatts of renewable power a year, directly reducing the amount 
of pollutants within the city’s atmosphere. 

NYC’s Green New Deal will succeed in reducing carbon emissions and pollutants. When it comes to the future of NYC, this will mini-
mize the danger of future heat domes and stave off more severe climate disasters. This New Deal is a success, it is just not enough. 
Changes on a local level are crucial and necessary, but they on their own cannot stave off the global increase of temperature. Sea 
levels will still rise, and people’s livelihoods will still be in danger.

The city has kept this in mind. To address rising sea levels, the city has invested in the creation of a 5.5 mile long sea wall along the 
east coast of Staten Island. As well as adding a walking path to the community, the wall will lower the risk of flooding and protect res-
idents from the worsening storms and their storm surges. Hurricane Sandy already showed Staten Island the dangers of not having 
a sea wall, residents are just waiting for another superstorm to hit. 

However, “will” is the operative word. According to reporting from New York’s News 1, the sea wall was supposed to be finished 
this year. Contaminated land near Great Kills Park, however, has slowed the process, as the U.S. Army Corps of Engineers had to 
request special, federal permission before they could begin cleaning it. Now, the estimated year for the wall’s completion is in 2026. 
These next five years worry the local residents, who hoped the wall would lessen their home/business insurance and anxiety. 
This dilemma embodies the problem plaguing environmental policy. First, that toxic residue from the wasteful past still pollutes land 
all across the world; second, that layers of bureaucracy waste much needed time in constructing crucial structures for home and 
business-owners in the areas affected; and third, that a dearth of urgency at any level can threaten the construction of a project or 
implementation of a policy. If this becomes a trend, climate infrastructure will come years after people need it. 

Climate change is not a shadow looming upon the horizon, but a punch winding up. New York City has implemented some terrific 
policies, which will minimize carbon emissions and protect lots of people, but it is far from ready. Unfortunately, the policies are too 
reactive and too hampered by a lack of urgency at local, state, and federal levels. 

New York City is not prepared for climate change. Yet, it can be.
City officials have shown their interest in creating climate policy, but they must in-

vest their heart, soul, and pocketbooks in it. Otherwise, progress will come too late. 

Impacts of Climate Change in New York

Great Kills 
Park Oakwood 

Beach New Dorp 
Beach

Miller 
Field

Midland 
Beach

South 
Beach

Fort 
Wadsworth

Sea Wall  |  5 miles

Data source: The Nature Conservancy

Rising Sea Levels Increasing Temperatures Lower Drinking Water 
Quality & Quanitity

Degrading Air Quality
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If anyone has been following tech news lately, you 
have probably heard the term “Metaverse” being 
thrown around. A quick Google search will inform 
you that the “Metaverse” is “a hypothesized iter-
ation of the Internet, supporting persistent online 
3-D virtual environments through conventional 
personal computing, as well as virtual and aug-
mented reality headsets.”[1] In simpler terms, it is 
a virtual reality where you can interact with other 
users, participate in activities, and buy products. 
Mark Zuckerberg, the CEO of Meta Platforms, 
formerly known as Facebook, describes the 
Metaverse as “the successor to the internet” in his 
keynote.[2] Throughout his keynote, Zuckerberg 
emphasizes an “embodied internet”: users will be 
able to interact with people that are far away.[2] 
However, this technology is nothing new. In 2003, 
Linden Lab released the video game SecondLife 
where users live a second virtual life. 

In order to participate in this social interaction, 
Zuckerberg’s team, in collaboration with a multi-
tude of other tech companies, have created Proj-
ect Cambria. This project is all about virtual real-
ity devices and how they can facilitate the feeling 
of human interaction. In the keynote, the Head of 
VR Devices, Angela Chang, states that the tech-

nology will allow users to make natural eye con-
tact and follow gestures and facial expressions in 
real-time.[2] The companies are working on cre-
ating VR headsets with a lot more sensors to pick 
up on glasses and beards and including a diverse 
set of facial features and skin tones so users can 
customize themselves.[2] A new project the team 
is working on is creating mixed reality experienc-
es, where one can look down at their desk in re-
al-time and write something down without having 
to remove their headset.[2]

Interesting aspects of the Metaverse invite users 
to participate in leisure activities, as well as learn-
ing opportunities. Users can play Ping-Pong with 
someone halfway across the world, join a surfing 
competition, and even join a real-life concert: all 
virtually. Medical school students can scrub into 
the virtual operating room and learn how to use 
specific tools, while marine biologists can take a 
deep-sea dive to explore new organisms. There 
will also be a virtual economy where users can 
buy certain goods and services right from their 
VR headset. Users can also customize their 
“home space,” your physical home but virtual, 
with any furniture and place it in any location. 
Imagine having a board meeting within the Ama-
zon rainforest? Or joining a music festival across 
the world? What can sound impossible can all be 
done in the Metaverse. 

Now, what really is the goal of the Metaverse 
other than to create a second virtual life? Such a 
question can be answered when developing the 
relationship between our already interwoven dig-
ital and physical world and combining them even 
further. People can now perform tasks in both 
worlds, whether it be virtual or augmented. While 
virtual reality completely transforms your out-
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side world into a virtual one through the use of a 
headset, augmented reality can only add to your 
world, and can be accessed through a smart-
phone. Users can attend school and work right 
from the comfort of their homes. The versatility 
of the applications poses the question regarding 
how efficient one can really be in the Metaverse. 
Zuckerberg argues that we are already on our de-
vices, and the Metaverse just makes our times on 
the screens better.[2] Sure, it will definitely add a 
new dimension to regular everyday screen activi-
ties, but one can become distracted with all of the 
cool features instead of actually focusing on work. 
I can speak from experience - my freshman year 
of college was all online! The temptation of online 
shopping and scrolling on Instagram was just a 
tab away. Like everything new, it will take some 
time to get used to, but I think I would still prefer 
everything in person. It wasn’t virtual reality, but 
it was all around screens. It’s hard to stare into 
blue light for eight hours, let alone have a whole 
computer attached to your face. But I do see how 
learning can become more efficient with users 
being able to transport themselves to the Roman 
Empire and visualize the step-by-step building of 
an aqueduct. As a student on the Pre-Medical 
path, the Metaverse will undeniably be an import-
ant tool for learning about body systems as well 
as practicing emergency situations. 

Meltem Sarsilmaz, a contributor from the Daily 
Sabbah, writes that “the metaverse will create 
an escapist utopia for some segments of society, 
the rest will face a dystopia.”[3]He argues that 
features in the Metaverse will create economic 

disparities, as there will be a whole new econo-
my regarding the Metaverse.[3] Such disparities 
can arise due to individuals purchasing clothes 
for their avatar, a new painting for their home 
space, or the actual VR headset. Sabbah argues 
that an escape into the Metaverse cannot cover 
up the inequalities present in the real world.[3] As 
someone who would love to travel to every cor-
ner of the world, teleporting technology is very in-
triguing, but I value being physically present. The 
enjoyment an individual finds from the natural 
occurrences of being a tourist in Italy, as well as 
its sights, sounds, and smells can only be expe-
rienced through his or her own senses, providing 
him or her with an individualistic and unique ex-
perience. However, the Metaverse takes away the 
physical aspect of interaction that I like to include 
into the importance of new experiences. When I 
see someone’s eyes light up when they talk about 
their passions, the natural gestures present with-
in a conversation, and the actual physicality of 
someone is valuable to me when socializing. 

Intellectuals have once again shown how they 
can manipulate technology into something that 
can completely transform the way ordinary cit-
izens live their daily lives. From transporting 
yourself to a whole new country or meeting with 
friends from across the world, the Metaverse has 
proven to value human connection and presence, 
all through the use of technology. In my opinion, I 
believe interacting in-person has a greater impact 
than online, even if your avatar can mimic your 
exact gestures. Creating an authentic fake reality 
that promotes escapism proves to be a tricky ob-
stacle to overcome because once those devices 
turn off, your true reality is waiting. 
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A few summers ago, I was hiking with my 
family through Mt. Rainier National Park. 
It was a beautiful August day, if not a little 
unseasonably warm. Interspersed between 
the scenic outlooks of the mountain framed 
by pine trees were informational plaques 
about the plants and animals to be seen. 
In addition to the customary information 
(name, habitat, diet) many also detailed 
problems these species face. Buzzwords 
like “climate change” and “global warming” 
were common. 

We know that climate change is occurring. 
What is still unclear is how these rapid cli-
matic changes are affecting plants and an-
imals. 

I recently met with Dr. Steven Franks, a 
professor here at Fordham and one of the 
leading scientists behind Project Baseline, 
which provides an effort to collect and store 
seeds from across the country so scien-
tists can conduct comparative evolutionary 
studies. They do this through the method of 
the resurrection paradigm. According to the 
initial paper published by Franks and his 
colleagues about this project in 2008, the 
resurrection paradigm is when “ancestral 
and descendant genotypes sampled from 
the same location are grown together in a 
common environment” (Steven J. Franks). 
Essentially, previously collected seeds are 
grown alongside their modern-day coun-
terparts to observe any changes that may 
have occurred. Think of it as a time capsule 
of seeds. 

Franks revealed that this project began 
almost by accident. “We got lucky,” he ex-
plained. Working in California at the time, 
Franks and colleagues collected wild popu-
lations of field mustard. A drought followed, 
after which the team collected a new batch 
of mustard and grew the two side-by-side. 
What they found, Franks explained, was 
that the descendant populations (post-
draught) flowered earlier, perhaps as an 

evolved practice to ensure germination 
while water is still available.

After these findings, Franks and the team 
realized there was a research niche to be 
filledutilized here. The initial paper begins 
with this hypothetical statement: “Imagine 
that naturalists of past centuries had sys-
tematically collected and stored representa-
tive samples of seeds from the many plant 
species they encountered…” (Steven J. 
Franks). They understood that these seed 
banks could become valuable resources to 
study plant evolution, especially in the age 
of climate change. 

When I asked why this project is so im-
portant, Franks pointed to the three possi-
ble responses plants make to a changing 
environment: evolve in place, phenotypic 
plasticity, and migration. An example of this 
first change can be seen in Franks’ field 
mustard study: evolution occurred allowing 
later generations of plants to thrive in a drier 
environment. 

To better understand thethis second 
change, — phenotypic plasticity — think 
of a flower growing in a farmer’s field, ris-
ing upward totoward the sun. If that farmer 
were to raise a barn, shading the immediate 
surroundings of the flower, it might change 
course and start growing outward so its 
leaves can reach that sunlight once again. 
The population of the flowers remains un-
changed, but the individual’s phenotype 
has been altered. 

The third change is pretty self-explanatory. 
Migration means that iIf a plant on the side 
of a mountain (say Mt. Rainier, for exam-
ple) thrives in cooler environments but its 
surroundings are growing warmer due to 
climate change, it might spread further up 
the mountain to find these cooler tempera-
tures again. 

If the plant cannot accomplish any of these 
changes, it is at very real risk of extinction.

This is why Franks’ work is so necessary. 
In a time of climate change dramatically 
changing our environments, we still don’t 
know how all these plants will react. Some 
may not be able to evolve as fast as the 
climate is changing. 

At the dawn of each new decade, NOAA re-
leases the new Climate Normals, detailing 
the observed weather patterns of the last 
10 years. Recently published in May of this 
year, the new normals showed that “today, 
the normal annual temperatures across the 
country are warmer than the 20th century 
average virtually everywhere” (Lindsey). 
There is an abundance of evidence that the 
climate is changing. What remains unclear 
is how or if plants will be able to combat 
these changes.

Project Baseline held its first conference 
back in 2007. A little over 10 years later, 
the project continues. Now holding access 
to 65 species and 200 populations, these 
seed banks continue to be an incredibly 
valuable resource. As the climate continues 
to change, these comparative studies are 
becoming more and more pressing. When 
asked what his aims are for the project in 
the future, Franks grinned and replied, “for 
people to use it.” The bank is open. What 
will you withdraw?

References:

Dr. Steven J. Franks, interview.

Steven J. Franks, John C. Avise, William E. 
Bradshaw, Jeffrey K. Conner, Julie R. Etterson, 
Susan J. Mazer, Ruth G. Shaw, Arthur E. Weis, 
The Resurrection Initiative: Storing Ancestral 
Genotypes to Capture Evolution in Action, 
BioScience, Volume 58, Issue 9, October 
2008, Pages 870–873, https://doi.org/10.1641/
B580913

Lindsey, Rebecca. “Climate Change and the 
1991-2020 U.S. Climate Normals.” Climate 
Change and the 1991-2020 U.S. Climate Nor-
mals | NOAA Climate.gov, https://www.climate.
gov/news-features/understanding-climate/
climate-change-and-1991-2020-us-climate-
normals.

By Kate Laboda
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The newly discovered ability of the largest 
birds in North America is as captivating as 
their steady soaring. In October, routine ge-
netic screening revealed that two California 
condors had received all of their genetic in-
formation from their mothers, with no DNA 
sourced from male condors. It turns out that 
these birds were the result of “virgin births.” 
This type of reproduction, called partheno-
genesis, has never before been detected in 
this species. 

Oliver Ryder, the co-author of this study, 
describes the shock of the discovery: “We 
were not exactly looking for evidence of par-
thenogenesis, it just hit us in the face.”

Even more surprising is that these are the 
first observed instances of “virgin births” 
where the mothers had access to suitable 
mates. 

“[...] unlike other examples of avian par-
thenogenesis, these two occurrences are 
not explained by the absence of a suitable 
male,” said Cynthia Steiner, associate di-
rector for the conservation research division 
at San Diego Zoo Wildlife Alliance. 

Although this event is called a “virgin birth,” 
the impressive lady birds that birthed these 
two parthenote offsprings had previously 
reproduced sexually. One of the mothers 
has since laid two more of the prized pale 
aqua-colored eggs through sexual repro-
duction with her mate.

Unfortunately, both parthenotes were de-
ceased before the discovery of their parent-
age. One, affectionately known as SB260, 
was released into the wild and died from 
insufficient nourishment. He was noted to 
have been poorly integrated with the other 
birds. The other, called SB517, was never 
released and died in captivity. SB517 had 
scoliosis and, although housed with a fe-
male, was deemed submissive (and there-
fore not very breedable) and showed very 
limited signs of courtship. Deformities have 
also been observed in parthenotes of other 
species, such as snakes. 

Parthenogenesis produces off-
spring without the need for a 

sperm cell. In females, the creation of sex 
cells, called oogenesis, results in the forma-
tion of an egg cell and polar bodies, which 
are smaller cells that usually disintegrate. In 
asexual reproduction, the polar bodies are 
able to merge with the egg cell and produce 
viable offspring. While this no-male repro-
duction sounds quite ideal, it greatly de-
creases the genetic variety of the offspring 
that come from sexual reproduction. 

What does this mean for the population of 
the species?

California condors are a critically endan-
gered species, with a population low of 
twenty-two birds in 1982. The California 
condors’ slow maturation (in their defense, 
it takes a while to grow a nine-foot wing-
span) and reproductive cycle contribute 
to their lengthy population recovery. But 
careful surveillance of the species, captive 
breeding, and reintroduction of the birds to 
the wild have since boosted their numbers 
to over five hundred. 

Extensive efforts have been put into the 
breeding of the birds, and the current pop-
ulation comes from an extremely small 
breeding pool. Depending on the frequency 
that parthenogenesis occurs, it could neg-
atively impact the already limited genetic 
diversity of the species. Although neither of 
the condor parthenotes left offspring, none 
of the post-mortem findings could conclu-
sively state that they were physically unable 
to reproduce. 

The accidental discovery of these two in-
stances of “virgin births” suggests that 
asexual reproduction may be more com-
mon than previously thought, and could 
contribute to the California condors’ 
overall reproductive effort. 

“These findings now raise ques-
tions about whether this 
might occur undetected 
in other species,” 
Ryder said.

If you have opened Instagram in the 
past couple of weeks, you have proba-
bly noticed “from Meta” on the bottom 
of the screen. What was once Face-
book is now called Meta, pictured 
with an angled infinity logo. Facebook 
started as a social media company 
back in 2004, aiming to connect peo-
ple worldwide. Zuckerberg now wants 
to remove the social media label and 
“be seen as a metaverse company.”[1] 
While some people argue that the 
name change is a distraction from the 
release of the Facebook Papers, which 
are documents that highlight issues 
within the company, Zuckerberg jus-
tifies the name change by explaining 
that the name “Facebook” doesn’t play 
the same role anymore since a mul-
titude of apps are included under the 
brand.[1] Anupam Chander at George-
town University Law Center in Wash-
ington DC says that Facebook wants 
to leave the social media platform and 
own the operating system of the future 
so that others can be prisoners on their 
platform.[2] The goal of Meta is not just 
a name change but to own a platform 
that multiple apps will use. Being con-
tained under one platform can cause a 
lot of problems, however. If there are 
outages on the larger platform, it will 
be challenging to communicate within 
the other apps.[2] Chander summa-
rizes it best: “Having conquered the 
Earth, they now want to conquer the 
virtual metaverse.”[2]

Sources:
[1] Isaac, Mike. “Facebook Renames 

Itself Meta.” The New York Times, 
The New York Times, 28 Oct. 
2021, https://www.nytimes.
com/2021/10/28/technology/
facebook-meta-name-change.

html.
[2] Stokel-Walker, Chris. “Why 

Has Facebook Changed Its Name 
to Meta and What Is the Metaverse?” 
New Scientist, New Scientist, 4 Nov. 
2021, https://www.newscientist.com/
article/2295438-why-has-facebook-
changed-its-name-to-meta-and-what-is-
the-metaverse/. 

“Virgin Births” Discovered 
in Critically Endangered 
California Condors
By Hale y Arbon

Bye Bye 
Facebook,

Hello Meta
By Claudia Sterkaj
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SCIENCE TRIVIA

What is the gestation period of a

hippopotamus: 4 months, 8 months, 12

months, or 16 months? 

Which of the following has the largest

brain: rhinoceros, gorilla, neanderthal, or

human? 

What is a hummingbird's heart rate: 170

beats per minute, 240 beats per minute,

600 beats per minute, or 1260 beats per

minute?

Which of the following has the LEAST

amount of chromosomes: water buffalos,

humans, silkworms, or potatoes?

How many eggs does a queen bee lay per

day: 2,000, 2,000,000, 20,000, or 200? 

The gestation period for a hippopotamus is

8 months. The mother will then go off by

herself to have the 27-50 kg. baby which

may be born either on land or underwater.

The appearance of modern man about

100,000 years ago was marked by a

decrease in body size at the same time as

an increase in brain size. However, it is

worth noting that Neanderthals, which

became extinct about 40,000 years ago,

had larger brains than modern Homo

sapiens.

While in flight, hummingbirds have the

highest metabolism of all animals

(excluding insects). Their heart rate can

reach as much as 1,260 beats per minute.

In humans, each cell normally contains 23

pairs of chromosomes, for a total of 46.

Water buffalo and potatoes each have 48,

and Silkworms have 54.

A newly established queen bee will mate

with one or more "drones." Most likely, this

one mating event will allow her to lay eggs

for the rest of her life. A queen bee may lay

up to 2,000 eggs a day and up to

1,000,000 in her lifetime.

1.

2.

3.

4.

5.

1.

2.

3.

4.

5.

-

page 

 What planet has the most moons: Saturn,

Uranus, Jupiter, or Mars?

How often does Halley's Comet pass Earth: 35

years, 92 years, 76 years, or 114 years?

What is the strongest known magnet in the

Universe: black hole, dark matter,

neodymium magnets, or a magnetar?

1.

2.

3.

PLANETS ASTROLOGY > ANIMALS BIOLOGY > 

M A D E L I N E  D R U C K E R

Jupiter has at least 67 known moons. The largest four are called Io, Europa,

Ganymede, and Callisto.

Halley's comet was recorded by Edmund Halley in 1682. It was seen again in

1758, 1835, 1910, and 1986 -- approximately every 76 years.

Magnetars (a type of neutron star) are the bizarre super-dense remnants of

supernova explosions. They are the strongest magnets known in the universe --

hundreds of millions of times more powerful than the magnetic field

surrounding Earth.

1.

2.

3.

INVENTIONS > 

Who invented the first battery: Alessandro Volta, Luigi Galvani, Nikola Tesla, or

Benjamin Franklin?

In 1800, Alessandro Volta discovered that certain fluids would generate a

continuous flow of electrical power when used as a conductor. This discovery

led to the invention of the first voltaic cell, more commonly known as a

battery.

All trivia questions sourced from https://www.usefultrivia.com/science_trivia/index_ii.html
 Data is backed by both https://www.britannica.com/ and https://www.nationalgeographic.com/

Madeline Drucker
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SCIENCE 

Which of the following means "rain" when added

to a cloud's name: nimbus, stratus, cirrus, or alto?

Which of the following measures the amount of

damage done by an earthquake: Mercalli Scale,

Kanamori Scale, Selvaggi Scale, or Richter Scale?

What type of rock is obsidian: metamorphic,

igneous, phyllite, or sedimentary?

Nimbus means "rain" when added to a cloud's

name. Nimbostratus are dark, low-level clouds

accompanied by light to moderately falling

precipitation, and Cumulonimbus are dense

towering vertical clouds associated with

thunderstorms.

The Mercalli scale is the lesser known of the two

scales to measure earthquakes -- it measures the

effects of an earthquake and is distinct from the

Richter scale which measures the energy released.

Obsidian is a naturally occurring volcanic glass

formed as an extrusive igneous rock. It is

produced when felsic lava extruded from a

volcano cools rapidly with minimal crystal growth.

1.

2.

3.

1.

2.

3.

page

What was one of the most famous species studied by Charles Darwin:

finch, parrot, crane, or sparrow?

How many new species are discovered each year: 80, 1,800, 8,000, or

18,000?

Which of the following evolved first: cockroaches, sharks, trees, or

humans?

One of the best examples of evolution in action were the finches of the

Galapagos Islands. Each island had a different species of finch, and

each species of finch had a different sized beak. The finches with the

largest beak lived on an island with plenty of hard nuts, while the

smallest-beaked finch lived on an island where the main food source

was insects. This model showed how well these birds had adapted to

their environment.

Even after 250 years of professionals documenting thousands of new

plants and animals every year, the rate at which new species are

discovered remains relatively stable. Approximately 18,000 new species

are discovered each year, with about half of those being insects.

Sharks are older than trees. The earliest species that can reasonably be

classified as a "tree," the now-extinct Archaeopteris, lived around 350

million years ago. But Sharks? They've been around for 400 million

years. Insects broadly resembling cockroaches appeared around 300

million years ago. Early humans didn't appear until much later.

1.

2.

3.

1.

2.

3.

Where are your taste buds located: cheek, tongue, esophagus, or all

of these?

How many pencils could you produce from the carbon in the

average human body: 9, 90, 900, or 9000?

The taste receptors are located around the small structures known

as papillae found on the upper surface of the tongue, soft palate,

upper esophagus, the cheek and epiglottis.

The human body contains enough carbon to produce graphite for

about 9,000 pencils.

1.

2.

1.

2.

When most liquids are cool the particles settle into

a regular order, and the liquid becomes a solid. But

helium atoms are so light and weakly drawn to

one another that even when ordinary atomic

motions have quieted, the atoms jiggle with zero-

point motion, a slight momentum imparted by the

quantum uncertainty principle. Hence, they never

settle into the solid state.

What gas becomes a

superfluid when cooled

to absolute zero: Helium,

Hydrogen, Neon, Xenon?
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If you, like myself, are greatly attracted to all things shiny, then the newly renovated 
Mignone Hall of Gems and Minerals at the American Museum of Natural History 
is the place for you. Recently reopened in fall of 2020, this 11,000 square foot 
hall displays over 5,000 beautiful minerals from over 95 different countries. From 
geodes to gems, this exhibit showcases an incredible diversity of minerals and 
educates visitors on how they are classified, the chemistry that created them, as 

well as how we as humans have used them for art and adornment. 

W hen you first enter the hall of gems, you are greeted by two of the 
largest amethyst geodes currently on public display. One stands 

at over nine feet tall while the second stands at a massive 13 feet tall. 
These monstrous geodes kick off the hall with a bang and put the unique 
magnificence of minerals on full display to visitors. The rest of the hall 
gives an in depth look into many families of minerals, including tourma-
line, quartz, and basalts, as well as the effects of weather conditions and 
chemical composition on their physical appearance.

The beauty of this hall comes from the incredible diversity of shapes, 
colors, and sizes that gems can take on. There are small, round, bright 
and shining rubies and then, two steps away, you can see a stibnite the 
size of your head with blade-like crystals protruding forth. The unique 
sizes and shapes of each mineral, along with the vast variety of colors 
and textures in close proximity to one another, highlight how incredibly 
diverse and beautiful these gems can be while simultaneously inspiring 
awe in the stunning capacity of nature. 

Tourmaline Family of Minerals
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Not only are these minerals gorgeous to look at, but as someone 
with little prior knowledge on gems and minerals, the hall does 
a great job of engaging and teaching you as you peruse. One 
wall is fully dedicated to the chemical composition of minerals, 
complete with periodic tables highlighting which elements are 
present in specific gems and how scientists classify them. An-
other interactive display allows you to make compounds of ele-
ments and see how they would come together in nature. While 
I was aware of some of this science, being able to see how 
elements culminated in the physical gem was a really engaging 
and unique experience. The fact that the hall features both the 
physical and chemical beauty of the gems makes for an expe-
rience that will appeal to both science enthusiasts and casual 
museum-goers who simply want to admire the beauty of nature.

Some of my personal favorite parts of the hall were the large 
and unique minerals I had never seen before, my favorite of 
which being the Singing Stone: a mixture of blue azurite and 
green malachite. The stone earned the name the Singing Stone 
because it emitted high pitched sounds when the humidity in its 
environment changed due to the porous stone absorbing and 
releasing moisture from the air. The stone’s unique story as 
well as its striking colors made it my favorite part of the exhibit.

In addition to this, I rather enjoyed the small section dedicated 
to art and jewelry which included necklaces and a couple of jade 
and quartz statues. The beauty of this section was that it showed 
our human connection with the minerals and how we have been 
appreciating the beauty of them for centuries. My favorite piece 
of this collection was a jade statue titled Statue of Guan Yin from 
the late Qing Dynasty (1644-1912) in China. The beautiful purple 
color of the statue as well as its age struck me, as it showed off 
that admiring the beauty of gems and wanting to use them in art 
and adornment is a fundamental part of human nature that has not 
been lost. 

On the renovation of the hall, President of the Museum of Natural History Ellen V. Futter stated, “By 
telling the fascinating stories of the complex processes that gave rise to the extraordinary diversity of 
minerals on our dynamic planet and describing how people have used them throughout history for per-
sonal adornment, tools, and technology, the Halls will not just be glittering but also intellectually engag-
ing.” Having visited myself, I can strongly attest to the unique and beautifully immersive experience of 
this new gem hall. If you have not already, go give the Mignone Hall of Gems and Minerals a visit and 
become immersed in the incredible world of gems. 

From top left to bottom right: Large 
Crystals, Stibinite, Grape Agate, 

Calcite and Aragonite

Jade and quartz statues



You’re Not Alone.
By Emma Montefusco

The past two years have been, hopefully 
the most, mentally exhausting and physi-
cally draining for students. With the abrupt 
end of the 2019-2020 in-person school 
year to the transition to online Zoom class-
es the following year and switching back to 
in person classes this year, students are 
forced to adjust to these sudden changes 
quickly. If you are experiencing feelings of 
social anxiety and academic fatigue, you 
are not alone. 

A study asked university students about 
their lifestyle habits and mental health 
during the time of online class through a 
questionnaire. The results showed that 
students who were fully immersed in online 
class felt a sharp decline in their mental 
health (Ishimaru et al., 2021). They also 
found that the most difficult aspect of online 
learning was the ability to focus during syn-
chronous sessions, and these hindrances 
are mostly rooted by a sudden develop-
ment of anxiety and a sharp decrease in 
motivation. 

These results are not meant to be daunting 
or serve as a concern for the current stu-
dent population; they are meant to supply 
scientific confirmation that it is completely 
normal to experience an increased level 
of exhaustion and lack of motivation com-
pared to before the pandemic. 

In fact, I spoke with two of my peers, Jo-
seph Ryan ‘24 and Carolyn Wiedenhoft 
‘24, about their experiences with both the 
transition to Zoom class at the end of their 
senior year and how they currently feel 
about in person classes after a year. One 
detail that I took away from this conver-
sation was that although these transitions 
were draining and difficult to acclimate to 
both academically and mentally, they were 
able to acquire crucial interpersonal skills 

and reflect on how they can use this to their 
advantage in future times of crisis. 

Our discussion began with Joseph and 
Carolyn’s initial thoughts on ending se-
nior year online; both of them mentioned 
how online class excited them because 
they were able to end their APs and final 
projects online without having to wake up 
early and physically go to school. However, 
Carolyn confessed, “I was always hopeful 
that we would return to in-person school 
at some point before the end of the year.” 
I think we all had this hope embedded in 
the back of our minds as the spring months 
passed by. Seniors at all of our schools 
were especially hopeful for the return be-
cause we had yet to experience all of the 
legendary senior activities like prom and 
graduation. 

I also asked them about their opinions on 
starting freshman year of college off online, 
specifically if they felt anxious, found the 
workload difficult to handle online, or had 
trouble focusing in comparison to times 
during in-person classes. Joseph agreed 
with me that it was challenging to handle 
the responsibilities and independence of 
college with online classes as well as found 
it easy to get distracted during class discus-
sions. Carolyn expressed how she felt that 
she did not learn as much information as 
she’d hoped to because of the online plat-
form. With the transition back to in-person 
classes this semester, both Joseph and 
Carolyn found it much easier to learn class 
material, but the adjustment at first was 
daunting especially in terms of relearning 
to focus during lectures and exams. 

Finally, I asked Joseph and Carolyn to 
explain something that they learned and 
advice they would give to their past selves 
if they were to go through the experience 

of Zoom class during a pandemic for the 
first time again. Joseph answered by remi-
niscing on how he learned to develop new 
study habits and acquired skills that helped 
him adapt better to different circumstances. 
Carolyn explained how she learned how 
much she relies on communication and  
recognizes the benefit of having people 
around you in a learning community. Car-
olyn’s advice shone light on the greatness 
of forming interpersonal connections with 
professors and classmates; classmates 
are particularly important since they are on 
the same trajectory as you are and can be 
a primary source for comfort and advice.  
Joseph emphasized the importance of en-
gaging in Zoom class despite the several 
distractions around him because what mat-
ters most is understanding the material in 
spite of it being conveyed through a com-
puter screen. 

I found this conversation helpful for my 
own frustrations and anxieties rooted from 
learning during a pandemic. I am glad to 
know that I am not alone on this journey 
and there are others, both my classmates 
as well as students across the globe, out 
there who have the same anxieties as I do. 
Learning during a pandemic has personally 
taught me that addressing something right 
away is crucial in tackling a problem, and 
having the ability to discuss it with those 
around you can lift some very straining 
weight off of your shoulders. 

References
Ishimaru, D., Adachi, H., Nagara, H., Shirai, S., 
Takemura, H., Takemura N., Mehrasa, A., Hi-
gashino, T., Yagi Y., Ikeda, M. (2021). Character-
istics of Adaptation in Undergraduate University 
Students Suddenly Exposed to Fully Online Edu-
cation During the COVID-19 Pandemic. Frontiers 
in Psychiatry, 12. 10.3389/fpsyt.2021.731137
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A Tiktok user stands on the sidewalk in a video and makes a three-fin-
ger salute, imitating the Hunger Games symbol of resistance. The 
caption reads “Calling out to all of my unvaccinated brothers and 
sisters.”

User @blueeyedmomma71 says that you don’t know what’s going to 
happen to you in the future from taking the vaccine. “Honey, you may 
be vaccinated but you’re not protected.”

A woman in another TikTok asserts, “A mysterious virus appears and 
a vaccine is created within a year and we are all expected to take 
it? No thanks.” The original video was taken down by TikTok but a 
similar video now has over 1.6 million views.

These videos represent a growing trend of social media content that 
spreads vaccination misinformation and creates community among 
those in the anti-vaccination movement. According to analysts from 
the Institute for Strategic Dialogue, TikTok sounds are able to pop-
ularize deceptive information in a way that obscures the source of 
the videos. Even when TikTok takes down videos containing vac-
cine misinformation, the corresponding sounds can be used by other 
people to create their own videos, with no way to access the original 
content or profile. This type of problem exists on most popular social 
media platforms.

Dr. Corey Basch, a professor of public health at William Paterson 
University, has been studying vaccine rhetoric on social media for 
over a decade, and recently wrote a research paper on the anti-vac-
cination movement on TikTok. She concluded that social media 
lends itself well to the anti-vaccination movement because people 
with common ideas can express themselves freely and seek valida-
tion from others.

“Those who have a pre-existing fear of testing or symptoms of 
COVID or, in this case, vaccinations, seek out and react to these 
messages of fear and disgust,” Dr. Basch said. “Then they’re likely 
to just develop even more concrete feelings in that direction. When it 
takes hold, it’s very hard to come back from.”

Dr. Basch and other researchers analyzed one hundred TikTok vid-
eos with the hashtag #covidvaccine, and 38 of the videos discour-
aged the vaccine (the highest number out of any category they cre-
ated). Many of these videos were parodies of people having adverse 
reactions to the vaccine.

“I think it’s very hard for the younger population to discern 
what is just meant to be funny and what’s reality,” explained 
Basch. “Although a lot of [videos] have since been removed, 
they did have a footing on TikTok for quite some time. A lot of 
damage has been done.”

Federico Germani, bioethicist at the University of Zurich, has 
also studied the anti-vaccination movement on social media. 
He says social media is effective in giving anti-vaccine advo-
cates a sense of community, particularly on TikTok and Twitter. 

Germani recently published a paper entitled 
“The anti-vaccination infodemic on social media: 
A behavioral analysis,” which documents the 
spread of anti-vaccination sentiment on social 
media from September to November of 2020. He 
is now writing an extensive review of potential 
strategies that social media platforms can use to 
prevent the spread of misinformation.

A study by the Institute for Strategic 
Dialogue reported that 124 TikTok 
videos featuring COVID vaccine 
misinformation received over 20 
million views and 1.6 million likes. 
The ability to repost TikTok audio 
sounds without connection to their 
source makes them particularly 
liable in spreading misinformation.

According to Our World in 
Data, 56.3% of the US adult 
population has been vaccinated 
for COVID-19. Researchers 
say that 80% of the community 
must be vaccinated to reach 
herd immunity.
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TikTok is Fueling the TikTok is Fueling the 
Anti-Vaccination Movement: Anti-Vaccination Movement: 
Experts Explain WhyExperts Explain Why
By Emily Huegler

“They have this feeling that they belong to something,” Ger-
mani said. “This does not exist for people that are pro-vaccine 
or generally pro-science.” His study found that anti-vaccina-
tion supporters engaged in more discussion with each other 
and expressed more emotion than vaccination supporters.

Brae Paul, a TikToker who posts videos promoting the an-
ti-vaccination movement, said this sense of community is one 
of the things that inspires him to create content. “My goal in 
making these types of videos is to show others not to be afraid 
of voicing their opinions,” Paul said. He has 16,800 followers 
and his videos get anywhere from a few thousand to hundreds 
of thousands of views. Paul says the responses to his TikToks 
are mostly positive, although he sometimes receives threats 
from other users. 

Germani said that social media platforms are taking steps in 
the right direction towards preventing the spread of incorrect 
vaccine information, but many responses, like YouTube’s new 
misinformation ban, have been too slow. “Unfortunately, there 
is no automated way to kind of recognize misinformation, so 
somebody has to eventually manually screen the material to 
say, ‘okay, this is misinformation, so it’s kind of an arms race.”

Both Germani and Basch said they believe that the spread of 
misinformation can be greatly improved by the collaboration of 
scientists, and those in the communications and technology 
fields, and they hope to see more of this in the future.

“I think scientists, public health authorities, and health educa-
tors really need to be open to the changing times and ways 
that people would like to get their information,” Basch said. 
“The way we’ve been traditionally trained is not necessarily 
the way that the world wants to get their information these 
days.”
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T he design for Munger Hall, a gargan-
tuan residence hall designed for 4,500 

students, has been proposed to UC Santa 
Barbara. Planned by billionaire donor Char-
lie Munger, students would dorm in single 
bedroom apartments, with no windows in 
92% of all rooms. Despite a 1.68 million 
square foot size, there are only two entranc-
es planned for the entirety of the building.

Lead architect Dennis McFadden has re-
signed in protest following the presentation 
of Munger Hall’s design. In his letter of res-
ignation, McFadden writes that this build-
ing was “larger, more transformational, and 
potentially more destructive to the campus” 
than any other project he had seen while on 
the UC Santa Barbara Design Review Com-
mittee. In the rest of his letter, McFadden 
highlights several main issues: internal iso-
lation, and unprecedented size and density.

Munger Hall is isolated in more ways than 
one. The sleeping arrangements, for one, 
are single bedroom apartments in 8-person 
living units. Furthermore, without windows, 
Munger Hall is not only isolated from the 
outside, but is also cut off from natural light, 
natural air, and views of the campus. As a 
replacement for these missing windows, 
parts of the building would have monitors 
installed along the walls. These monitors 
would display an image of the outside, like 
an artificial window.

The importance of sunlight to the human 
body has been studied extensively. Phys-

ically, research has shown that insufficient 
sun exposure “increased incidence of breast 
cancer, colorectal cancer, hypertension, car-
diovascular disease, metabolic syndrome, 
multiple sclerosis, Alzheimer’s disease, au-
tism, asthma, type 1 diabetes and myopia” 
(Alfredsson). 

Regarding mental health, lack of sunlight can 
also lower serotonin levels. Psychologically, 
researchers say that low levels of serotonin 
are correlated with higher risks of depres-
sion with seasonal patterns, also known as 
seasonal affective disorder (SAD).

Munger Hall’s size is McFadden’s second 
major criticism. With a single block packed 
with 4500 students, Munger Hall would be 
ranked eighth in densest neighborhoods 
in the world. According to McFadden, this 
would essentially be “the student life portion 
of a mid-sized university campus in a box,” 
with no research conducted to understand 
any of its consequences. For reference, 
McFadden says that all of Princeton Uni-
versity’s undergraduate population could be 
housed in Munger Hall. In a more extreme 
case, the event of a fire has the potential to 
be dangerous, with only two entrances in 
and out of the building.

Despite the backlash, Munger insists on his 
design, having already donated $200 million 
to UC Santa Barbara for his proposal. In July 
2021, staff of UC Santa Barbara praised 
Munger’s project, accrediting it to “Munger’s 
own sweeping and inspired vision (USCB, 
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2021).” Now, UC Santa Barbara has approved 
of the building and has plans to move forward 
with its construction. 

Henry T. Yang, chancellor of UC Santa Bar-
bara, has shown gratitude to Munger for “his 
vision, his leadership, and his commitment to 
creating a living and learning environment.” 
He goes on to say that the new hall will pro-
vide “an unprecedented residential experience 
(UCSB, 2021).” 

Worried about the unforeseen physical and 
mental health effects, McFadden ends his res-
ignation letter with a message:



Opportunities for STEM Students

 
The Fordham University chapter of 
Engineers Without Borders helps build 
a better world through engineering 
projects that provide resources and 
stability to both abroad and local 
areas. Students will work with licensed 
engineers to develop site plans for 
projects assigned via Volunteer Village.

Email 
fordhamewb@gmail.com 
and ask to be added to 
the mailing list.

Fordham University’s chapter of 
Student Physics Society is a student-run 
physics society under the leadership 
of Dr. Aubin. We perform physics 
demonstrations, run student research 
for professors in the department, release 
a monthly newsletter, and much more. 

Email 
cderrico3@fordham.edu or 
ihamilton3@fordham.edu if 
you are interested in joining.

CLUBS

INTERNSHIPS EVENTS

Full-time residential internship 
mid-June to August

Housing provided

Deadline: February 25

For more info and to 
apply visit: https://www.
huyckpreserve.org/odum-
internship.html

Virtual events with representatives 
from over 20 medical schools for 
NYC pre-health students 

Dates from February 5 - April 2

For more info and to register 
visit: https://gs.columbia.
edu/content/columbia-
university-medical-school-fair

Follow us on social media

@fordhambiomag

Society of Physics Students


