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After our first class had ended, I could not stop fixating on the hexagonal pattern. During the 

drawing exercise, my hexagons were distorted in every way possible, no side or interior angle 

was ever drawn to be the same. It got me thinking about the masters of hexagon production, 

honey bees. Honeycombs are easily the most recognizable example of hexagons in nature. My 

curiosity about these skillful sculptors did not stop buzzing, I was yearning to learn more about 

how and why this form was chosen. 

 

 

The hive is a secure sanctum for the colony but also acts as a storage locker for the nectar until 

it is ripened and ready to be turned into honey. The hive is comprised of hundreds of thousands 

of tiny storage containers, also called cells, that are just big enough to fit a bee or to be filled to 

the brim with eggs, pollen, or honey. Bees must travel to roughly over 2 million flowers to 

create approximately 1 pound of honey. Bees then must consume 8 units of honey to create 1 

unit of wax. This means that the bee’s main material for construction is extremely costly to 

gather and construct, meaning there is no room for error or waste. The solution would be a 

shape with the most space for honey but using the least amount of wax. If it were a singular 

shape, a circle has the least perimeter for the most area but will create too big of gaps when 

circles are packed together. To maximize the shape of the nest and minimize the amount of 

wax used to make the cell perimeter, walls must be shared equally by each shape so 1 wall does 



the work of 2. There are only three geometrical shapes with equal sides that can fit together on 

a flat surface without leaving any gaps, these are equilateral triangles, squares, and hexagons. 

 

 

I find it extremely fascinating that the circle, equilateral triangle, rhombus, and other irregular 

shapes, like kisrhombilles, tile together by hexagons. The honeycomb conjecture states that a 

hexagonal grid is the best way to divide a shape or volume into regions of equal area with the 

least total perimeter, or simply put least material for maximum storage. This may sound 



obvious to many but the honeycomb conjecture was first presented by Marcus Terentius Varro 

more than 2,000 years ago and was only recently proven mathematically in the year 1999 by 

Thomas C. Hales. There is still a lot of scientific debate about exactly how the bees build the 

honeycomb. Do they handcraft the hexagon, calculating each precise angle and wall length? Or 

is the cell first birthed as a circle and the wax is just melted into the hexagonal shape? This is 

still a topic of great debate. However bees discovered the hexagonal pattern, they can assure 

themselves that they are getting the maximum amount of area for the least amount of wall! 

Their eyes also make use of the hexagon for this same reason. 



 



Each hexagon on their eye represents a tube that leads to the light-catching cells at the bottom. 

The hexagon lets the most light in while having the least amount of wall obstructing the light. 

Even the human eyes make use of this tilling pattern, not on the surface but on the inside. The 

retina employs the hexagonal structure to allow photoreceptor cones to be densely packed in 

the fovea, again max light, min wall. The hexagonal pattern is one to marvel at for many 

reasons, but it has given me another strong reason to greatly admire the bees and my own 

eyes. 
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The lectures this week covered a wide variety of interesting subjects like microcopies, the power of 10, 

hexagons, carbon, flour, and wheat to name a few. However, while all very intriguing, what captured my 

interest the most was Alvaro Azcarraga’s presentation on maize. Thanks to all his fascinating research, I 

was hungry to know more. My interest in the presentation and this topic of maize was first cultivated by 

Michael Pollan. It was his book, The Omnivores Dilemma, that first opened my young prying eyes into 

the funky and strange world of maize. Watching Pollan in his documentary series only moments before 

Alvarro’s presentation helped reignite my brain activity towards maize and the significance it plays in 

our lives. I became very engrossed in the domestication and origins of maize, as well as the changes in 

maize agricultural practices.  

According to American Archaeologist Bruce D. Smith, there are a few big changes you can expect when 

domesticating a grain. Seeds germinate quicker, seeds grow and ripe quickly for harvest, seeds will get 

bigger and easier to harvest, and the seeds need manual removal. These changes indicate the 

relationship of dependency forming between the plant and its human harvesters. These differences 

become more clear when you compare modern plants with their wildly grown ancestors. Many crops, 

including wheat, bear a close resemblance to their original, wild form. Corn is different, I was surprised 

to hear that the origin of corn remained a mystery for so long, with no modern strains bearing any 

resemblance to wild plants. Turns out the resemblance did exist just on a much smaller scale. In the 

early 1930s, an American geneticist, George Beadle discovered a species of wild grass, Balsas teosinte 

grass found in Central America. Beadle discovered that the teosinte had chromosomes identical to corn, 

yet looked nothing alike to the naked eye. Teosinte has ears about an inch long, carrying only around a 

dozen hard-shelled seeds. While not very nutritious and delicious, the fibrous husk could be turned into 

a versatile material. It’s speculated that the only way to bypass the hard shell protecting the teosinte 

kernels was by popping them with heat. As an avid popcorn popper, especially during my braces phase, I 

was more than happy to hear that this was the first form of corn consumption. Since around 6,000-9,000 

BCE, this wild grass, with the dedication shared between generations of Mesoamerican farmers, got its 

genetics cultivated and manipulated to its farthest extent over many millennia to become the corn on 

the cob we know today. American molecular biologist Nina Federoff states that maize is “...man’s first, 

and perhaps his greatest feat of genetic engineering.”  



 

What fascinates me most about the domestication of corn is the continuous process of selective 

breeding that was witnessed by anyone growing it throughout history. It was not a single event or 

person that was responsible for these changes but the effort of countless generations of farmers picking 

up where the last ones left off. These farmers reminded me of a harmonious honey bee colony spread 

out both over time and space to meticulously form a structure of precision like that of the hexagonal 

hive. To this day, seeds are still being carefully sewn by certain farmers to continually create more 

varieties. This multigenerational commitment to the plant and the land remains a common practice 

amongst many indigenous people. Their agricultural practices tend to be very sustainable, harnessing a 

keen awareness of symbioses amongst all the forms of life. A few examples would be the living root 

bridges of the Khasis, the rice terraces of the Ifugao, and the Waffle gardens of the Zuni. 

  

  



 



 

 



  

These farmers realized that the benefits are always more bountiful through collaboration with nature 

than trying to assume control. This is best explained in Michael Blake’s book, Maize for the Gods: 

Unearthing the 9,000-Year History of Corn, it is quite a long quote but I still wanted to share it with the 

rest of the class. 

“Usually, when we talk about domestication we focus solely on the subjects of human intervention and 

transformation, that is, the plants and animals that have been transformed. We typically discuss the 

transformation of people in terms of cultural evolution: the emergence of agriculture, and social, 

political, and economic complexity. So powerful is our image of ourselves as masters of our own history 

that it is difficult to imagine our utter dependence on the resources that we think we control. However. 

Humans are resources for other species as well. From the standpoint of Zea Mays [maize], humans are 

agents of dispersal. If a sentient plant that wished to propagate itself and spread as far as possible could 

choose a species to manipulate, it could certainly do worse than choosing humans. By being genetically 

flexible, maize has “persuaded” humans to move its seed around the globe faster and farther than any 

other plant in history. Maize’s power over us is rather intimidating, we cannot easily or practically 

release ourselves from its grip. In fact, maize is becoming, year by year, increasingly interwoven into our 

human existence. Our global human economy depends on it - just as maize depends on us. Humans 

grow maize and maize grows humans.”  

When European settlers arrived, many saw maize as a culmination of the physical and cultural 

differences between them and the indigenous. However, after their European crops withered on 

American soil, the settlers expanded their diets and eventually brought maize across the Atlantic. Those 

in Europe and African were unaware of the maize Mesoamerican treatment process known as 

Nixtamalization. This process mixes the maize in an alkaline solution, making the crop more nutritious, 

releasing niacin, and eliminating carcinogens. The Europeans never learned, causing those who heavily 

relied on maize to develop a vitamin deficiency disease known as Pellagra. Whether it was 

overconfidence or some other form of ignorance that led them to leave and disregard the practices of 

the Mesoamericans who sustained themselves with maize for thousands of years. As Pellagra ran 

rampant, Europeans left blinded by their narcissism blamed the crop itself for being outright bad. My 

mind began to draw parallels with the industrialization of white flour. Changes in production enabled 

white flour to be made cheaper and more wildly available, however, in the pursuit of cutting costs, a 

vital and nutritious part of the flour-making process was left out. Instead of fixing this mistake, they 

overcompensate with artificial additives. Pollan often warns about the nutritional consequences of 

letting companies with profit-motivated agendas cook for the masses. Unfortunately, food companies 

keep digging down, thanks to priorities of achieving lower costs, agriculture has become much less 

sustainable, with current practices presenting many dangers to our environment. There is no evidence 

that indicates the intelligence of humans has changed very much over thousands of years. As we 

cultivate and collect knowledge, we always seem to look down on our ancestors for them having 

amassed less “valuable” information than present us. Yet, we still continually fall into many of the same 

nasty habits of human behavior. We repeat the same mistakes that accompany cutting costs to increase 

distribution without striving for an understanding of any potential unintended consequences.  

Corn took over the world thanks to its climate adaptability. American railroad boards and hubs wanted 

to standardize corn because all the variations being transported were too hard to package and sell. This 



standard corn came when James Reeds' yellow dent corn won the world fair in 1893. After technological 

advances brought by the second world war, corn production became so abundant that the U.S. 

government put a cap on production until President Nixon removed the limitation when the U.S. needed 

to supply grain to the Soviet Union. This set off the corn boom that has led us to where we are now. 99% 

of cultivated corn is the same type, yellow dent #2. The largest U.S. crop in terms of total production is 

corn, Americans only consume 40% of all corn produced in a year while the other 60% goes to other 

corn’s many other forms that consumer good industries rely on, ethanol, high fructose corn syrup, corn 

starch, etc. Corn became the cheapest source of feed for livestock, allowing farmers to cut down on 

costs by ditching traditional grazing methods for a more industrial sardine-like approach. This has 

enabled increased meat production at a lower cost, driving up livestock demand. These industrial farms 

have no proper animal waste removal system that doesn’t massively contribute to carbon emissions. 

Our global water sources are polluted with excess ammonium nitrate from cornfields. We have trapped 

ourselves in a messy corn cobweb in our ever-expanding dependency on this crop. Monoculture farming 

practices are extremely unsustainable for the soil and leave our food supply dangerously vulnerable to 

pests and pathogens. This happened with another of the world's favorite yellow foods.  

Fun fact, the banana has been Walmart's most popular selling item and has been for ages. The current 

banana we have familiarized ourselves with is of the Cavendish variety. Containing 2% seeds, the 

modern banana, Musa Acuminata, looks very different from its ancestors like the Musa Balbisiana, 

which is jam-packed with seeds. If Cavendish resembles a honeycomb, the seeds are the wax and the 

yellow deliciousness makes up the cell, for the ancestral plants it's the other way around with the seeds 

taking the majority of space. 



 



The common banana has been over-cultivated, inbred, and malformed to the point where the banana 

can’t reproduce. Since entering the historical record in the 1830s, the staple banana variety, the Gros 

Michel took over for the majority of the 20th century. Because of its sterile seeds, the Gros Michel 

became a mono-crop that was asexually reproduced from thousands of genetically identical plants. This 

allowed for high outputs of mass production and distribution of this yellow fruit variety. However, if one 

tree is susceptible to a pest or a disease, because of the lack of diversity, they are all doomed. In the 

1950s, a ravaging soil fungus called the Panama disease quickly spread all over, killing off a large 

majority of the Gros Michel. 

 

While not as tasty, the Cavendish replaced the Gros Michel because of its natural resistance to the 

fungus. The Gros Michel is still grown in tropical regions but you are unlikely to find it outside of these 

areas. While statically unlikely, power laws in nature suggest a minuscule chance that there could be a 

dragon king event that destroys our maize ecosystem. As a collective, industrialization and technological 

advances have lulled us deep into the master mindset. Genetic modification is a faster and more 

efficient way of getting the same results as selective breeding. It can improve crop yields or crop quality, 

provide herbicide resistance, and many other potential benefits of genetic alteration. Yet, we mustn't 

get too far ahead of ourselves. The modern molecular methods of adding completely new genes to a 

plant rather than altering the genetic makeup remains a relatively new practice. I think there is great 

importance to developing generational perspective, remaining unfixed to a certain time or space, 

allowing for a more complete understanding, encompassing value in relation to the entire scale. This 

egotistical idea of having greater control and understanding than we possess is dangerous and should be 

quickly eradicated to make room for more sustainable relationships. Contemplation of the ecological 



consequences must happen before action, helping shift our perspective of hierarchy amongst all other 

life on this planet. 

Bread: 

I didn't have any access to bread-making n baking supplies this weekend. I did buy bread 

to examine but I still wanted to make bread so badly that just I waited until I had the 

opportunity on Sunday. I've been proofing for about 18 hours but I still don't have a pot 

to use but buying one tomorrow morning so stay tuned for updates! Also, my oven be 

mad weak, it gets to 500 but it's not 500. 
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It’s pretty amazing that almost all living things are connected through oxygen that is utilized in 

the burning of glucose for fuel, this process is called glycolysis. We are all in the hands of 

oxygen, as it plays an important role in cellular respiration. Any organism that uses this 

common glycolytic pathway uses oxygen to break down food molecules to obtain chemical 

energy for cells. Yeast is a single-cell fungus that experiences sizeable growth when it consumes 

oxygen and sugar dissolved in the water, releasing carbon dioxide and water as waste products. 

This cellular respiration process that uses oxygen is called aerobic respiration. 



 

Most eukaryotes and prokaryotes use aerobic respiration to create chemical energy because it 

is an extremely energy-efficient process yielding high levels of the energy-carrying molecule, 

ATP. Producing up to 38 ATP per glucose, it’s not a huge surprise that aerobic respiration is the 

metabolic process used by most living organisms to create energy. What if there is no oxygen to 

help in the process of glycolysis? Yeast is a facultative anaerobe organism, meaning that even in 

oxygen-free environments, it can still survive. In the absence of oxygen, yeast simply switches 

cellular respiration methods, undergoing the process of fermentation to continue glycolysis. 

Unfortunately, anaerobic respiration only creates 2 ATP per glucose. This process adds an extra 

small step to the end of glycolysis to help generate the NAD+ needed to continue ATP 

production. This process of fermentation uses the glycolysis by-product, pyruvate to release 

carbon dioxide and create ethanol in order to oxidize the NADH to NAD+ to ensure the 

glycolysis continues. 



 

I first discovered the wonders of alcoholic fermentation through my favorite food, bread.  As I 

grew in age, so did my appreciation for the living ingredient, for more than just bread. Both 

brewed beverages, beer, and kombucha took some getting accustomed to but eventually snuck 

their way into my palette. Beer was much later, all it took for kombucha was some fruity flavors 

on tap in an Oregon gas station. Another fermented item that I shortly after discovered was 

vinegar. I didn’t start putting it together until I had a kombucha that was fermented for longer 

than my taste buds enjoyed. I find it fascinating that fermenting foods not only helped prolong 

shelf life, long before refrigerators but also evolves the food’s taste and nutrition. You can 

ferment almost any vegetable and make all kinds of nutritious probiotic foods such as kimchi, 

natto (this one grosses me out), sauerkraut, miso, soy sauce, etc. 



 

  

Even diary has so many beautiful ways to ferment; cheese, kefir, yogurt, and sour cream. I 

absolutely adore chocolate but was completely disconnected from the fact that cacao seeds are 

fermented to develop the flavor and add that classic dark chocolate bitter taste. What’s even 

crazier to me is that our bodies use this same process of fermentation as kimchi when 

undergoing intense exercise. The muscle is composed of two different muscle fibers utilized 

under different circumstances, slow-twitch fibers, and fast-twitch fibers. 



 

The ratio of fibers depends on the type of training the muscles most frequently experience. 

Slow-twitch fibers are fatigue-resistant, favoring long-distance endurance activities with 

relatively low resistance. The constant flow of oxygen carried throughout the body allows 

energy-efficient glycolysis to provide bountiful amounts of ATP to aid in muscle contraction. 

The body uses fast-twitch muscle fibers to move with great speed and power, exhausting 

themselves very quickly. During an exercise, when the body can’t meet the demand for oxygen, 

it turns to lactic acid fermentation for the second form of anaerobic cellular respiration. Here 

the pyruvate made from glycolysis can take an electron to oxidize NADH into the much-needed 

NAD+, yielding lactate, temporarily increasing acidity in the muscle. It is hypothesized that this 

lactic acid build-up is responsible for muscle soreness and aches. The process of fermentation 

happens every day within one's own body, sometimes not in the muscle but in the gut. Auto-

brewery syndrome or gut fermentation syndrome is a rare condition that causes ethanol 

production through endogenous fermentation by fungi or bacteria in the gastrointestinal 

system, making one intoxicated without drinking. It sounds almost unbelievable to actively 

avoid sugary and starchy carbohydrates to curb your body's ethanol production. This condition 

can occur in healthy people but is more common with those diagnosed with diabetes, obesity, 

or Crohn’s disease. While Auto-brewery syndrome is an underdiagnosed disease, IBS and IBD 

(Crohn's) are much more common. Probiotics have been shown to treat these diseases with 

their anti-fungal, anti-inflammatory, and anti-diabetic activity. Diets high in certain sugars can 

cause fermentation in some people’s guts because of their unique microbiome makeup. The 

diversity of certain gut bacteria correlates with health improvements, some scientists have 

found a correlation between less diversity in the microbiome and the level of disease activity. 

While it hasn’t been determined which one leads to which, a relationship does exist. The 

microbiome is of the utmost importance, actively influencing emotional behavior and dietary 



desires, abusing our gut is abusing ourselves. It is up to the individual to consume foods that 

respond well with their gut, promoting a healthier microbiome. 9/10 cells in my body aren’t 

even mine so how can I eat so selfishly with hundreds of thousands of colonies living inside me. 

This knowledge creates a less anthropocentric view of my dietary habits, feeling as I’m feeding 

something greater than myself. Eating smart for our gut microorganisms is just as important, if 

not more important to treat the microorganisms living in the ocean with even more care and 

respect. Despite the physicochemical differences between the two ecosystems, 73% of the 

ocean microbial core functionality is shared with the human gut microbiome. Our gut microbes 

serve as a metaphor for how we should be treating our ocean microbes, as both are beneficial 

to us beyond most people’s comprehension, especially mine. 

 

As far as my kombucha, I messed up the process a few times before getting it right (luckily no 

SCOBY were harmed in the making of my kombucha). On the first attempt, I was rushing to 

leave and I accidentally put the steeping tea into the jar before adding the other half of the 

water to cool it down. The bottom of my big glass jar snapped right off. During the second 

attempt, I went out to buy the only white cane sugar I saw at the grocery store. I didn't want to 



use the brown cane sugar I had because it would make the fermentation process a bit longer. It 

was only after adding the sugar I realized, wait this is powdered sugar which has corn starch. 

Luckily both times I was hesitant to put in my SCOBY because I wanted to reach the golden 

fermentation temperate zone. Unfortunately, my Kombucha is much too young to see any 

noticeable changes besides slight color changes.  
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I was heartbroken when I find out that the recycling industry was conceived as a sham, but I’m 

not sure what else I expected from a group formerly known as the Society of Plastics Industry.  

 

Plastics are synthetic or semi-organic polymers made from oil or petroleum through molecular 

bonding induced by chemicals. With dirt-cheap production costs and extreme malleability, 

plastics were aimed to replace labor-intensive materials such as glass, wood, metal, and even 

ivory. The plastics industry wanted to inject its material into every corner, crack, and crevice of 

the market. After WW2, they did. Initially, plastics were so successful as a viable alternative that 

the plastics industry had to run ad campaigns to create a stigma towards the continual reuse of 

plastics. They essentially socially mandated single-use plastics to establish a repeating customer 

base. This wasteful mindset pushed onto the public created lots of backlashes. The plastic 

industry clearly understood there was no variable solution towards making plastics more 



environmentally friendly. This material was never conceived and sold for any purpose that 

would even remotely resemble the three R’s I was taught in school. How did they manage to 

save their skins? When there’s no real solution, what's the second-best option to escape 

responsibility? A convincing solution that people can rally behind, creating false security utilized 

to lull the public back into excessive plastic waste. The “Resin Identification Code” was 

conceived, ripping the official recycling logo by thinning the lines and placing a number, 1-7, in 

the middle. This identification code only informs the consumer about the type of plastic used, 

only 2 of which can actually be recycled. 

 

 Another piece of information cloaked from the public is that the plastics which can be recycled 

can only do so a handful of times before the plastic degrades. Blindly following a path carved by 

the industry, people clung even harder, firmly believing they uphold an economically conscious 

practice. It always has been more costly and labor-intensive to recycle than to produce. 3 

million tons of plastics are recycled every year, making up only 8.7% of plastics produced that 

year. 10 million tons of plastics end up in our oceans every year. Recycling seems to make less 

sense with every passing day. With “recyclable” plastics being driven, flown, or shipped 

hundreds if not thousands of miles away just to end up in a landfill. That's not even one of the 

worst symptoms of our plastic obsession. These plastics take many lifetimes to break down 

completely and in the meantime, it just breaks up into small particles. Microplastics are being 

released into the ocean, soil, and air every second. As marine life confuses it for food, 

microplastics move up the food chain, slowly making their way back into everything we eat. 

Researchers at a university in Italy discovered tiny plastic particles in lettuce, broccoli, potatoes, 

and pears. With apples and carrots having the highest level of microplastics. With every passing 

day, pressure is applied onto our already strained relationship with nature, kicking, biting, and 

scratching the hand which has fed us everything. In Fantastic Fungi, mycologist, Paul Stamets 

put it best when he said he yearns to “learn the language of fungal networks present in nature” 

because of the invaluable knowledge held within nature’s intelligence. This intelligence can be 

expressed through the elegant yet complex symbiotic relationships found all over the world.  



 

Trees in a forest are connected through mycelium networks that help the trees gather nutrients 

and communicate with each other. Mycelium is the original recyclers of earth, representing 

death and rebirth for many organisms. The fungus will happily consume surrounding nutrients 

with enzymes to break materials down into digestible morsels. This ability isn’t limited to wood 

and straw, some Mycelium even has the ability to break down toxic waste products such as oil, 

plastics, and even radiation. They are much better recyclers than we could ever be. Mycelium is 

also one of the best plant-based meat substitutes. The mycelium grows in tissue structures 

similar to meat, giving it a similar texture. The reason mushrooms stand on top of the meat 

analog rests in the fact that this imitation is mostly if not entirely unprocessed. Mycelium is also 

a magical building material/adhesive. You can take any substrate, mold it into any shape you 

want and add the fungus. Slowly but surely the mycelium will spread and consume the whole 

brick, acting as a living glue holding together each particle. One can make brick, leather, cork, 

wall insulation, and even 3d print with it. To halt the growth of the fungus, you kill it through 

high temperatures. Architect, David Benjamin has created a few sculptures with mycelium, 

even using mycelium that was still alive to grow into each other. Mycelium has even been 

found to perceive and react to stimuli like light, temperature, and moisture, as well as certain 

chemicals in the environment, and even electrical signals that imitate the same functions like 

sensors and processors. I really hope I get to sport lots of mycelium in the near future. Also just 

want to share this slime mold (no longer classified as a fungus though):  

Tokyo rail network designed by Physarum plasmodium 

https://www.youtube.com/watch?v=BZUQQmcR5-g&ab_channel=sjtkg001


 

 



 

  

  



 

During my sketch, I realized how much we've utilized or abused nature for its wisdom 

and resources. When we are in symbiosis with nature we can contribute many things to 

the larger whole. As we've begun to tip the scales of ecology, we must work with nature 

in any way to rebalanced. I'm tempted to work with mycelium for the midterm project 

but I'm still thinking about it.  
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Part 1:  

Tuesday's Hox Zodiac event was quite a wonderful Zoom celebration of Chinese New Year packed with a 

plethora of wildly interesting information. I was happy to sit and listen amongst a talented and 

passionate group of individuals who are neither artists nor scientists exclusively, possessing some blend 

of both. Gathered together, the group of creative academics all found vastly unique approaches towards 

sharing their perspectives of the mystical, majestic tiger. Throughout the event, my mouth stayed 

salivating looking at all the yummy offerings being displayed. The offering that captivated me the most 

was the lamb marinated in mostly locally sourced ingredients, including some kind of leak that grows 

wild in California. I’ve been trying to make a greater push for sourcing fresher produce, whether that's 

going to farmers' markets, starting a garden, or being inspired to become a forager, the idea of 

accessible fresh produce keeps my mind racing. What followed was a beautiful poem, amalgamating 

both Saint Bridge’s day and Chinese New Year in an elegant but playful rhyme scheme. As someone who 

grew up with lots of cats all my life, in both parental households, the cat scat parasite easily what stuck 

with me the most. Hats off to Jaroslav Flegr who accomplished credible work on Toxoplasma gondii, all 

on his own, researching a subject with little support or popularity amongst other labs. The inquiry and 

curiosity that led him to his discovery remain very inspiring to me. He proves that the pursuit of 

scientific discoveries doesn’t require lucrative or commercially motivated funding, just a well-sharpened 

and determined mind. His research has left me pondering who I really am. Am I my brain? Am I my gut 

microbiome? Am I part genetic code? Or am I part poop parasite?  
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Part 2: 

  

My research interest is fungi and their many uses. Humans, in one form or another, have long taken 

advantage of yeast’s magical metabolic process of chemical changes to transform diet. The simple 

bread-making process goes all the way back to ancient Egypt, around 8,000 BCE, where semi-

domesticated yeast was used to raise bread. While still debated, some origin evidence of yeast-risen 

bread made in ancient Mesopotamia has been discovered in clay pots. Using malted barley, barley flour, 

honey, and water, the Mesopotamians were fermenting plenty of both bread and beer (the staple 

drink). They even had tablet issue lists of beer and bread daily rations.  



 

  

Scientists have also discovered evidence for the earliest alcoholic beverage in the world, being a mixed 

fermented drink of rice, honey, hawthorn fruit, and/or grape. The residues of the beverage, dated 

around 7000 BCE, were retrieved from early specialized fermentation pottery from a Neolithic village in 

the Yellow River Valley. 



 

One can speculate endlessly on how exactly humans first made these accidental discoveries of 

fermented food. I know I’ve definitely painted the scenario many times in my head. Who listened to 

their gut and was brave enough to try bubbling flour water, chunky spoiled milk, or even rotting fruit. 

My new favorite speculation is which animal discovered it before us. There seem to be quite a few 

animals that also enjoy alcoholic fermentation. The pen-tailed treeshrew of Malaysia loves to feed on 

fermented nectar from flower buds of the Bertram palm plant. They feed on it all day, every day, 

consuming several times the legal limit yet showing no signs of any intoxication. They subsist on a diet 

that’s the equivalent of 100% beer. Seemingly they have developed their ethanol metabolism to prolong 

the fruit's shelf life far past its ripeness.  



 

Fruit bats also possess tolerance to alcohol, drinking it almost daily. While they can get intoxicated, 

apparently bats handle their alcohol pretty well. Fruit-eating birds like the Bohemian waxwing 

overindulge on fermented berries, winding up extremely intoxicated. Ethanol interest holds strong 

within the animal kingdom, large or small. There are plenty of stories and myths of drunk elephants 

consuming fallen Marula tree fruit. Many speculated that these animals were just too big and needed to 

consume thousands of fruits to even feel buzzed. However, new discoveries of a mutated gene, known 

as ADH7 significantly lowers the elephant's alcohol tolerance, providing some proof to these seemingly 

whacky claims.  



 

Elephants aren’t the only large mammal either, in 2007, a drunken moose wreaked some havoc in 

Anchorage, Alaska. Buzzwikle (named after the incident) was eating fallen crabapples before going on a 

drunken rampage throughout the town. In Sweden, someone woke up to a drunken moose stuck in their 

apple tree. Glad to see we aren’t the only animals with a substance abuse problem.  



 

Probiotics, another amazing outcome of fermentation, support the gastronomical tract of humans and 

animals such as dogs and cats. In pig and poultry production, probiotics are also widely used in animal 

feed for their health and growth benefits. Probiotics aren’t the only fungi with tons of health benefits, 

mushrooms possess plenty too, specifically lions mane and turkey tail with a long history of medicinal 

usage. The health benefits fungi offer to animals are not just the perks of consumption but also human 

application of fungi towards more ecologically sustainable use of resources, land, and animals.  With 

enough research and support, fungi-derived materials can uproot our destructive practices that 

unequivocally affect all living creatures (except maybe for tardigrades). Inhumane animal agricultural 

practices and excessive plastic consumption, amongst many other things, exposes small-minded reckless 

behavior towards our environment and fellow animals. With certain mycelium being able to break down 

plastics and toxic waste, this partnership allows us to turn our trash into treasure. Mycelium flowering 

bodies can also be quite delicious, possessing many delicious flavors. Their celluloid structure makes 

them the best-unprocessed meat substitute. Manipulating the mushroom through a process of double 

freezing or compression helps develop a meatier texture. Discoveries of new fungal interests and 

activities that are shared amongst the community hope to slowly shift the tide of plastic consumption, 

animal industrialization, and overall waste. As more creative and practical uses of fungi emerge, we can 

begin working towards reestablishing our symbiotic relationship with nature. 
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Migle, Henry, and I began our walk by deciding upon our first destination, the beautiful 

botanical garden. This pick was a bit out of order but was chosen for absorbing maximum 

warmth from the sunlight. It was also the only place I knew how to find, as it was the only 

location on the list that I’ve visited on multiple occasions. The last time I came to the botanical 

gardens, was at the start of the fall quarter when my roommate and  I hopped the fence to get 

in just so I could continue to brag about how special and amazing our campus is. There was no 

possibility of keeping me away from the most stunning spot on campus. After some 

meandering inside the gardens, we plopped ourselves onto the bridge. We sat and emulated 

the turtles as watched them bask in the sun, still as statues. 

 

I didn’t expect to see much motion until Henry pointed out some turtles paddling towards us 

upstream in the most adorable way possible. Then and there I had an epiphany, I need a lot 

more turtle time in my life. We eventually got moving and decided to head to south campus. 

After some labyrinth-like maneuvers, we found our way to Boelter hall’s most historic room. 

We discussed the interior aesthetic of the museum-like setup. I kept wondering how much of 

the room has been curated s vs what’s been untouched since that first connection was made. I 

also pondered if there were any easter eggs hidden within the books and equipment sitting on 

the shelves. I couldn’t shake the feeling that it should've been more interactive and engaging, 

much like the next room we visited, the meteorite collection in the geology building.  



 



As Henry had mentioned on Zoom, we got stuck admiring the rocks in the hall leading towards 

the meteorite room. I’ve always loved collecting rocks since I was little, so these glass displays 

had lots of great eye candy. Upon entering the actual room, I found another place that I swore 

I’d come back to. My favorite meteorite was the iron octahedrite with engraved geometric 

patterns. Some of them looked like isometric skyscraper blueprints. 

 

After chatting briefly with another group, we went searching for the atmospheric and oceanic 

sciences room. It was our aimless searching that enabled us to explore all the fascinating 

projects being conducted inside of Boelter. It was this part of the walk that really kindled my 

desire to explore and connect with a world that feels so alien to me as a north campus major. 

Seeing all the intriguing projects posted throughout the halls felt extremely inspiring. It 

reopened my memory to one of the first pieces of DMA advice  I got during freshman year 

orientation, “collab with other majors.” I am eager to go back and begin to brainstorm and find 

time to devote myself to pursuing some collaboration that would create something larger than 

the sum of its parts.  



 

Part 2: 



  

In class, I didn’t have access to headphones but I was still able to enjoy the visual aspect, 

imaging what the binaural baby noises would sound like. I rewatched the meditation with 

headphones and it was a pure delight. I was able to appreciate the sound design of layered 

sounds dancing around my ears. It definitely further empowered the stunning visuals the 

second time around. I couldn’t get the AR web browser to work so instead I pulled out my 

phone. After downloading the Alien Star Dust app. I had fun testing out and exploring all the 

rocks as they exploded on my desk. Finally, I also went back to the 3d printer micrometeorites, 

admiring all the shapes. This has got me thinking a lot more about all the dust I inhale on a daily 

basis but with the silver lining that one of those particles might have been a stardust particle.  
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To better understand the importance of stardust, I had to learn more about the origin of it all. 

The Big Bang happened about 13.8 billion years ago. After the explosion, space cooled and 

particles began to form. These particles combined to create the first simple atoms, hydrogen, 

and helium. These ancient atoms set the stage for everything else to unfold. With the help of 

gravity's influence, everything slowly fell into place.  

https://conferences.ucla.edu/ucla-birthplace-of-the-internet/
https://alienstardust.com/installation/


 

Spiral regions formed, bigger than galaxies, they became so dense that they collapsed under 

their own gravity. This particle amalgamation that eventually births a star reminds me of SCOBY 

creation time-lapses. As the bacteria and yeast slowly swirl around the sugary black tea, whisps 

find their way to the top and begin creating a cellulose-based biofilm. 

https://www.youtube.com/watch?v=SmEpr-y1AY8&ab_channel=DonnaSchwenk 

 While there isn’t heat being given off, the carbonation bubbles indicate a process of change 

similar to that in the star's core. Inside, heat and pressure crush hydrogen atoms together with 

such power that they fuse and create helium atoms. Over time helium also fuses, creating more 

complex atoms like carbon, nitrogen, and oxygen. Today, stars continue to forge new atoms. 

This atom development within stars shares similarities to fungi setting the groundwork for new 

life by consuming and transforming waste. Finally, when drained of energy, ancient stars 

collapse and detonate into a supernova. The death of massive first-generation stars shoots out 

these new atomic elements forged up until death. This cascade of particles creates gas-rich 

nurseries where new stars eventually form.   

https://www.youtube.com/watch?v=SmEpr-y1AY8&ab_channel=DonnaSchwenk


 

For stars, this process is called galactic chemical evolution. This death and rebirth mechanism 

roughly mimics that of spores. As mushrooms break things down, energy is taken to build 

fruiting bodies, called hyphae. These reproductive structures pop up to produce and release 

clouds of spores, continuing the life cycle for mycelium.  

It blows my mind that the first atoms were forged in plasma, with all other life-essential 

elements later fused into existence. I love the idea that the ingredients of our bodies were 

cooked in multiple stars billions of years ago. Our most ancient ancestors are the stars, giving 

new meaning to the trope of star creation caused by death in movie endings. Visiting the 

plasma lab felt unreal. Even with a million attempts, I could’ve never guessed what was inside 

this unsuspecting building. It felt like a secret underground lair, especially after hearing that the 

machinery consumes more energy than all of Westwood. My eyes were left marveling at 

everything inside, nothing didn’t draw my interest. Hanging vines of tubes and cords, colorful 

graph readings, plasma flashing, it felt like a metallic forest of activity. I get that form follows 

function but in this case, the function created a true sci-fi feel. Seeing the melted titanium 

panel blew my mind, I felt as if it only allowed me a glimpse of the sheer power flowing through 

the walls around me. The whole place had a lot more colorful than I could’ve imagined but it 

created a captivating aesthetic. Professor Walter Gekelman was fantastic, each word was 

riddled with enthusiasm. I could tell he’s had plenty of practice talking to adolescents as 

everything was explained in a very palatable way. I also wanted to share the slow-motion 

videos that I couldn’t stop watching frame by frame.   

Plasmaslowcompiled-compressed.m4v 

https://biotechdesign.artscinow.org/sites/default/files/sp15/u753/Plasmaslowcompiled-compressed.m4v


Experiencing the uncanny feeling of SCOBY was a blast. With the rubber gloves, I couldn’t feel 

as much as I did earlier that morning when I relocated my SCOBY for the second stage of 

fermentation. If my sense of touch was in pixels it would be the difference between 720dpi and 

4k. During class I didn’t get a chance to fully pull apart the SCOBY, I ended up just tossing the 

whole thing into my jar after a failed separation attempt. I’m curious to touch the SCOBY after 

drying and buffing it. 

 

  

Dust hunting turned out to also be a blast. With Payton and Henry, we set out for the roof of 

the science building. We got to the top and started collecting dust from random corners and 

cracks. We even scaled some metal boxes and vents for better scenery and left no surface 

unswept. After some pictures of the incredible view, we made our way back. It’s all technically 

ancient stardust but searching for fresh pieces was surprisingly riveting. This made it all the 

more heartbreaking when we got back and I realized I had done something the stars would 

shame me more, I left my petri dish on the roof.  
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The California NanoSystems Institute building was a segment of UCLA I’ve never really noticed 

nor heard of. When I had my GE classes within spitting distance of the building, I used to pass 

by it three times a week. I guess I’ve only ever noticed the cafe across CNSI where we waited. 

Our tour guide, Sam, was young and very energetic, speaking with lots of excitement and hand 

gestures. I really admired all the available lab resources provided to anyone with interest. I’ve 

always admired spaces of creation, like Maker Space, with the only requirement being a 

devotion to making and experimenting. The seed incubator aspect of this building was another 

surprise, something I wanted to learn more about when it was mentioned.  

https://www.scientificamerican.com/article/the-first-stars-in-the-un/
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I looked into a few projects developed in the CNSI incubator and found an interesting start-up 

initiated by a UCLA professor of civil and environmental engineering. Concrete contributes to 

about 8% of total annual carbon dioxide emissions. (pbs source), with about 1 trillion blocks of 

concrete produced annually. Executing some biomimicry, the team took a page of inspiration 

from seashells that harden using calcium carbonate. Pursuing something similar to nature’s 

original cementation agent, the team searched out for new ways to make cement. They found a 

better alternative to traditional calcium silicate cement, known as portlandite that can absorb 

stack gas emissions emanated from combustion plants. This process of production reduces 

concrete’s carbon footprint by 50%. The professor leading this team, Gaurav Sant, is also 

helping with another incubating idea at CNSI called Concrete AI. The company uses machine 

learning and intelligence to more accurately predict the amount of concrete needed for any 

given project. Both start-ups provide solutions for unnecessary waste in two important areas 

crucial to making industrial development more sustainable. Proud to know that these were 

incubated here on campus and hope to see them in future news stories before I know it.  



 

Learning about their usage of transition and scanning microscopes blew my mind. I thoroughly 

enjoyed Sam’s analogy of the atomic microscopes as a nano 3d printer with a topographical 

scanning nozzle adjusting its position to keep a constant electron flow. In our past lab visits, I’ve 

noticed that in places of science, there are always white noise machines laying around. This 

makes it difficult to hear if I’m more than 3 ft away from the speaker. I listened as much as I 

could but at the point when I attempted to 3d scan the baked potato-esque scanning electron 

microscope, I temporarily gave up on listening. The tour was a blast.  

polycam.MP4 

I plan on working with Henry on the sustainably sourced shoe box. I’ve always garnered an 

interest in package design so, initially, I knew I wanted to make a box, I just had no clue what 

belonged inside. Food was a good starting point but I was really happy to hear that  Henry and 

I’s ideas intersected nicely at the packaging. Most of my ideas were for the box anyways and 

not the contents inside so it was pretty easy to adapt and move my ideas over. On my old 

design, I wanted to use dried SCOBY buffed with beeswax to make a clear plastic-like window in 

the center of the box. This is a common feature with food packaging but not shoe packaging 

could be an interesting idea to alter or change completely. The dried SCOBY could also act as 

shoebox wrapping. Either I think an interesting look would be produced if the SCOBY was dried 

onto 3d printed patterns like triangles or hexagon tessellations, waves, fractals, or other 

patterns found in nature. To add a unique flair I wanted to further mark the box with engraved 

https://biotechdesign.artscinow.org/sites/default/files/sp15/u753/polycam.MP4


lettering on the molds of the box or applied after with natural dyes or extreme heat. I’m still 

thinking about the form of the mycelium box. I know I want it to mimic the common shoebox 

shape but with organic elements that add character. I’m trying to think of aesthetic or 

structural advantages allowed by letting the mycelium further bond with itself if you wait to kill 

the mycelium with heat.  
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When I started the diagram for the second time, I pulled out a scratch piece of paper to sketch it out on. 

However, 20 minutes later I realized it was too late to turn back. It is inundated with crossing lines and 

became hard to follow because of poor spacing and layout choices. I first started with the two types of 

manufacturing and broke them down into categories, making sure to include the most common 

https://magnify.cnsi.ucla.edu/2021/04/19/april-19-2021-team-led-by-ucla-professor-wins-7-5-million-nrg-cosia-carbon-xprize/
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materials used it. I also added a nature-friendly alternative to these unsustainable materials. This 

starting point was fruited from some of my research on the final project. I made sure to also put in 

energy sources used to drive manufacturing processes. I made sure to fit topics converted from each 

week but I found it hard to add things from the lab visits, but I also didn’t have the room on my paper. 

Looking at my diagram the motion of lines reminds me of mycelium structures underneath forests.  

  

Henry and I have been doing research to understand the possible channels to explore in innovating shoe 

manufacturing. During my research I realized companies label harmful practices, such as releasing 

microplastics into the waterways, as sustainable. We want to create a product that has a net positive 

impact on ecology, humans, and the environment. Some new bio-friendly materials that I found were 

pineapple leather, lyocell, beech tree fiber, yellow dent corn rubber. My hope is that further research of 

these materials will open up possibilities in the manufacturing process. I want to make predictions of a 

green future where we work hand in hand with nature. 
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