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  Microplastics - A Threat to the Environment 
Case Study of Monterey Bay in California 

 
ISHAN ANAND

1 

    

ABSTRACT 
Microplastics are the smallest form of plastics, they are mainly found in marine ecosystem 

but also found on land in little amount. Sadly, We all are well aware of the harms that are 

caused to the environment by the usage of plastics, but no one is ready to take even a single 

step to stop the usage of plastics even the government of some nations have banned it for 

some time, but now all the laws are in the dustbin along with the plastics. Government have 

always harmed the environment in some or the other way because of the greed to boost the 

economy since plastic is a non-biodegradable material and it can last up to 1000 years 

governments are not ready to ban it. 

This research paper is the case study of Global Pacific patch which is located in Monterey 

Bay in California. The patch of Monterey bay is so large that the oceanographers have 

added the word ‘Global’ to make the people much more aware about it. In this particular 

paper the researcher has tried to explain that how the microplastics are the threat to the 

environment and how it is affecting our food web because of the consumption of 

microplastics by the marine animals. At last, the paper ends with some suggestion to curb 

this disease which the author requests to be followed by every reader of this paper. 

Keywords: Microplastics, Marine Debris, Global Pacific Patch, Marine Life, Threat. 

 

I. INTRODUCTION 

Microplastics are the minute particles of plastics which generally has a size between 0.33 mm 

to 5 mm. But they can also originate from different matters like microbeads, fibres of the 

clothes, and also from big plastics degraded in smaller particles. Plastics is one of the most 

commonly found debris in oceans and lakes but very small in size about the size of a sesame 

seed. Due to their small size, they cannot be separated through ‘Water filtration system’ and 

they mix up in oceans and lakes, creating problem to the marine animals and also to the 

environment.2 

Microbeads are also a type of microplastic originating from polyethylene plastics. In now- a-

days microplastics are becoming a good field to study and research on as not much is known 

 
1 Author is a student at Narsee Monjee Institute of Management Studies, Navi Mumbai, India. 
2 Facts on microplastics and microfibres 
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about it and nor their impacts. So, microbeads are also becoming a threat to environment but 

according to ‘United Nations Environment Program’ they are appearing from domestic health 

care products about fifty years ago as a result of which US President Brack Obama, on 28th 

December 2015, endorsed “Microbead Free Waters Act, 2015” which prohibits the usage of 

plastic microbeads in cosmetics and domestic product3. 

In spite of this one step taken in 2015, there are many reports which claims that microplastics 

in sea foods are increasing drastically every year because they are many other matters that 

originates microplastics. A few million tons of plastic trash enters the marine climate 

consistently. Plastic litter in the sea fluctuates in size from meters to micrometres. A few 

plastics enter the marine climate as essential microplastics, including gum pellets related with 

modern spills, designed microbeads, and manufactured strands shed from garments. A solitary 

article of engineered dress can shed up to 1900 microfibers per wash cycle. Optional 

microplastics are framed when plastic debris, presented to sun and wave activity, separates into 

progressively more modest pieces, at last turning out to be "microplastics". 

The spatial circulation of marine microplastics is ineffectively described. Naturally visible 

marine garbage is heterogeneously conveyed at the size of kilometres to sea bowls in both 

pelagic and littoral areas. The spatial appropriation of microplastics might be more uniform 

than that of bigger particles since they may carry on more like glorified particles. 

Notwithstanding, late examinations concerning micro debris, which have underscored drifting 

particles in inaccessible pelagic areas of the world sea, for example, the Great Pacific Garbage 

Patch, have discovered general congruence between example of circulation macro and 

miniature garbage. Microplastics have been regularly detailed from littoral conditions, 

including sandy sea shores and nearshore dregs, especially close to earthly sources, for 

example, metropolitan centres and waterfront stream mouths, nonetheless, factors 

administering the testimony what's more, collection of microplastics are not surely known.   

The Pacific shore of California can be partitioned into particular littoral cells, commonly 

portrayed by contributions of dregs from brooks and streams and disintegrating beach front 

feigns, transport of dregs along the shoreline and misfortunes from the framework. Inside every 

littoral cell, highlights like streams, notwithstanding giving sand to the cell, are likely 

contributions of full scale and miniature garbage to seaside frameworks. Due to this spatial 

structure of the California coastline, it is important to know whether there are contrasts in the 

gathering of microplastics among littoral cells. 

 
3 What are microplastics? 
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Developing proof from field considers uncovers that microplastics are ingested by an 

assortment of marine creatures from polar locale, calm oceans, to pelagic fishes adjoining the 

North Pacific Subtropical Gyre. The results of microplastic utilization are not entrenched, in 

any case, of specific concern is that microplastics can assimilate industrious bio-collective 

poison mixes (PBT) from seawater. These incorporate industrious natural toxins and hefty 

metals. Once ingested, they can be moved to a life form's tissue. Ingestion of natural plastics 

has been appeared to change endocrine framework work in grown-up fish, however just a small 

bunch of studies have discovered proof of physiological or other negative impacts of 

microplastic ingestion. The developing proof that marine living beings ingest and are negative 

affected by microplastics, has created concern that these poisons are entering human food 

framework.  

(A) Research Methodology 

This research paper is written by utilising different methods like analysis of secondary data, 

experimental reports and reviews of some oceanographers and scientists who have made a 

research on Monterey Bay through a project. In writing this research paper, the research has 

also studied the quantitative and qualitative data which are useful for this topic. Quantitative 

methods combine statistics, mathematics and formal theory. Since this article contains the 

location and depth of the ocean at which the microplastics are maximum or minimum, so all 

these methods are useful in writing this research paper. This research paper also relies on a 

variety of empirical methods and statistical models. 

This research paper is based on my own work carried out during the course of our study and it 

has never been read before or published in any source of media or for any other purposes. The 

contents of this research paper represent my own work, opinion and conclusions. The 

material/sources used are given their due credit and the matter mentioned here with is not 

subject to plagiarism of any kind. 

(B) Research Questions 

Ques: 1.   How microplastics are polluting the Monterey Bay in California which lead to the 

rise of “Global pacific patch”?  

Ques: 2. What are the ill effects of Microplastics on aquatic life? 

Ques: 3. What had been done to clean the patch and what can we do to save the water bodies 

from this disease? 

 

https://www.ijlmh.com/
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(C) Objective of the paper 

The following are the aims or the objectives of this research paper: 

1. To study the problem of Microplastics in Monterey Bay of California. 

2. To analyse the main constituents of Microplastics and their disintegration from 

different plastic materials. 

3. To discuss, how these microplastics are not only a threat to the environment but also to 

the aquatic animals and how they are impacting human’s food web. 

4. Lastly, what are the initiatives taken to clean this patch and what can we do to stop or 

reduce microplastics from our environment.  

II. LOCATION OF THE PATCH 

 The location of Monterey Bay is in the Pacific Ocean which is located on the coast of U.S. 

state of California. Due to increase use of plastics in our daily life and carelessness, we are 

dumping garbage’s on roadside or throwing it in small channel (Nala) in our town from there 

it starts submerging in river, lakes and then end up in seas and oceans because it being a non-

biodegradable material remains as it is. The plastics which are present in our garbage’s are 

mainly polythene, bottles, consumer products and polyethylene terephthalate (PET) is the 

plastic which is found in most abundance and despite this Bay is a profit-oriented hub for 

fisheries but during the research they found very less microplastics which are used in fishing 

gear, it means that fishing gear is not the prominent reason for plastics particle but the reason 

is something else, says “Kyle Van Houtan, chief scientist of Monterey Bay Aquarium”. 

These microplastics lead to a rise of whole patch in the Monterey Bay of California known as 

“Global Pacific Patch” and is also named as “Pacific trash Vortex”. 

The Global Pacific Patch is located in North of the Pacific Ocean and is a collection of marine 

debris which are generally of smaller size. The water extends from West Coast of North 

America to Japan. The patch is so big in size that the patch near Japan is called “Western 

Garbage Patch” and the patch located between the U.S. state of Hawaii and California is called 

“Eastern Garbage Patch”. 

Not only the Pacific Ocean but also the beaches near the ocean are affected by this patch of 

microplastics. Sandy sea shores are one of the broadest seaside biological systems on the 

planet, yet the effects of contamination in these significant environments have gotten generally 

little consideration. We investigated the pervasiveness and outcomes of microplastics on sandy 

sea shores along>900 km of the California coastline, of which 80% is sandy sea shore 

https://www.ijlmh.com/
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environment. In this territory, Pacific mole crabs are one of the most well-known 

macroinvertebrates in sandy sea shore environments, making up 84% of the biomass in the 

California sandy sea shore environment. Generally, they are multiple times more plentiful than 

some other sandy sea shore invertebrate in this district, which makes them and magnificent 

food hotspot for shore winged creatures and nearshore fishes. For instance, the banished 

surfperch takes care of nearly solely on sand crabs, making up to 90% of its eating routine. In 

that capacity, they might be a valuable pointer animal varieties, with their populaces mirroring 

the dynamic actual climate of sandy sea shores also, ecotoxicology, taking up persevering 

natural poisons (POPs) straightforwardly, and through their filter feeding utilization of POPs 

adsorbed onto little particulates< 2000 μm. Pacific mole crabs have been used to distinguish 

domoic corrosive, destructive algal sprout increments , and as a bio monitor for substantial 

metal contamination along the coastline. Since they are gone after by a wide assortment of 

vertebrates, they might be a critical connection in trophic exchange of hurtful substances in the 

seaside food web.  

On the sandy sea shores of California, we reported the conveyance of microplastics in silt tests 

from 51 sea shores; and assessed the commonness of microplastics in the guts of a channel 

taking care of scavenger, the Pacific mole crab, examined from 38 of those sea shores. 

(A) Founder 

Many oceanographers and climatologists are predicting the presence of huge number of plastics 

in Pacific Ocean but, interestingly Global Pacific Patch was discovered by a yachting race boat 

captain named Charles Moore in 1997. During a yachting race, he was sailing his ship from 

Hawaii to California, after he crossed the North Pacific Subtropical Gyre, he and his crew 

noticed that their ship started surrounding by millions of pieces of plastics after that many 

individuals and oceanographers started researching on it and later on it is found that there is a 

whole patch or microplastics which they named ‘Global Pacific Patch’. 

The Monterey Bay Aquarium Research Institute (MBARI) made a scientific study on Monterey 

Bay in California and according to their report most of the Microplastics are coming from 

consumer products and they are less than 5 millimetres in size. They used a robot which they 

made especially for this purpose which is also equipped with sampling device in which they 

used ROVs outfitted with specialized samplers and they found that microplastics are found less 

at the surface of the sea and nearly four times between the range of 200 to 600 meters down 

the surface4 

 
4 New study finds microplastics throughout Monterey Bay, 2019 
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The technique used by the researchers of the Arizona State University for this study is called 

“Raman Spectroscopy” in which they used an equipped microscope (as seen in the picture) 

and with the help of some laboratory techniques they performed this study which helped us to 

find the concentration of microplastics at various depths of the Ocean.  

III. MARINE DEBRIS 

 “We know how much plastic is going into the ocean, and we kind of have a rough idea of 

what's at the surface of the ocean, but those numbers don't really match,” says oceanographer 

Kim Martini5. 

Exactly, no one knows how much plastic is present today in Monterey Bay, even for 

oceanographers and researchers it is very tuff to make a rough idea of it because firstly it is too 

large to trawl for the scientists and secondly most of it sinks at the bottom. They are not visible 

 
5 Simon, 2019 
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on the surface of the ocean and cannot be seen with naked eyes, sometimes satellites image 

also doesn’t show the present of garbage patch on the surface. But it turns the water in cloudy 

soup colour which indicates that there are microplastics present in it.   

Oceanographers and ecologists have recently found that about 70% of marine debris is 

contained at ocean's floor and rest 20% of marine debris in the Global Pacific Patch which 

mainly comes from boats, massive container ships that spill debris directly into the ocean, 

offshore oil platforms and some careless activities taking place on the land of North America 

and Asia. 

It means more than half of the total microplastics present in the patch are due to the 

manufacturing and usage of plastics by human beings. Plastics are used because of its durability 

and cost effectiveness. Secondly, it does non-bio-degradable only it breaks down into smaller 

pieces.  

We found microplastics more in oceans and seas because before it mixes with the ocean it 

breaks into tinier pieces as it is coming from channel, pond, river and then in ocean. Secondly, 

if a plastic comes in ocean sunlight break downs these plastics into small pieces and this process 

is known as photodegradation6. 

IV. THREAT TO MARINE LIFE  

The entire water portion of Monterey Bay is occupied by a number of fishes, shellfish, 

cephalopods, and coagulated animals, including a system of caring partnerships that feed the 

populations of ruthless business organisms. Some of these quest organisms eat particles as of 

the size of microplastics, either by effectively extracting and focusing on tiny pieces from the 

water segment (channel feeders) or by strictly inspecting each particle (detritivores). We 

investigated the organic take-up of particles of microplastics in two most possible applicants 

of molecule taking care of organisms, one channel feeder and one omnivore, in order to 

determine microplastic focuses through epipelagic and mesopelagic profundity areas. Fish, 

squid, ocean winged creatures, sharks, ocean turtles, and aquatic warm-blooded animals all 

consume pelagic red crabs (Pleuron codes planipes), they are omnivorous in their feeding 

habits and are shallow-living, swimming squat lobsters. This type of crabs can be seen in both 

pelagic as well as benthic environments, that are largely expanded in the Eastern Tropical 

Pacific Ocean, also in hotter months they can be seen in abundance. Monster larvaceans 

“Bathochordaeus stygius, B. mcnutti, and B. charon” are abundant mucous work channel 

 
6 Society, 2019 
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nibbling appendicularians that eat sinking and suspended molecule fields. Goliath larvaceans 

build two firmly established care channels that discharge complicatedly arranged 

mucopolysaccharides that can grow to be more than a meter in length. When their bodies 

become clogged with debris from treatment, larvaceans dispose of these bodily fluids by 

mechanisms that settles down to the ocean floor ("sinkers") and transport significant amounts 

of carbon to distant oceans. B. Stygius has been observed using ROVs in situ separating 

cultivated microplastic particles from a water segment ranging in width from 10 to 600 meters, 

followed by ingestion and entry into focal pellets. 

Our research in Monterey Bay, a well-known and biologically important deep submarine gorge 

ecosystem of the California Current, revealed that the particles of microplastics were widely 

spread across deep ranges we examined (epipelagic and mesopelagic zones). They were easily 

picked up by key molecule-caring creatures (goliath larvaceans and pelagic red crabs), which 

send the material on the surface of the water by separating them within the water column, water 

segment and deep ocean bottom food networks.  The polymers of Plastics syntheses were found 

similar to those described in other widely distributed records, but different from those found in 

the local fishing gear we examined. 

The microplastics present in the oceans are not only harmful for the environment but also a 

threat to aquatic animals. Firstly, they are so small in size that animals are not able to see it and 

consume it mistakenly, while some of the them ingest it thinking it’s a food which causes 

different problems in their body, sometimes leading to their death. 

(A) Effect on Animals 

1. Pelagic Red Crab & Giant Larvaceans: Pelagic red Crab (Pleuron codes Planipes) 

is a species of squat lobster from the eastern Pacific Ocean. “It’s like popcorns for 

mammals like humpback whale, bluefin tuna and migratory birds like albatross” says 

Van Houtan. When it becomes some one’s lunch, there is high possibility that it can 

bring microplastics from the death of the ocean up to the surface as human being are 

going to consume mammals7. 

Giant Larvaceans discard their mucus after the passage of some times which collects organic 

materials and   microplastics from the ocean and when it sinks to the ocean floor it gets 

consumed by others animals. 

 
7 Robinson, Anislado and Lopez, 2020 
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2. Loggerhead Sea Turtle: The favourite food of loggerhead turtle is jelly, and thus 

consumes plastic mistakenly considering it as a jelly, their favourite food, which leads 

to liver damage and causes death. 

3. Albatrosses: This mammal has generally longer life span than birds but they consume 

plastic resin pellets for fish egg and then they feed them to chicks, as a result of which  

these birds die of extreme hunger or disrupted organs.  

4. Seals: All the aquatic mammals those who are having the size of seal are at special risk 

because they get easily caught into abandoned plastic fishing nets, which are prohibited 

due to severe warm or cold weather and illegal fishing. Other mammals and Seals get 

drowned in these forgotten nets more often and this practise is known as “ghost 

fishing”. The microplastics consumed by animals effects their kidney function, liver 

function, reproductive effects and sometimes even cause to death. 

V. INITIATIVES TAKEN TO CLEAN THE PATCH 

Now, every country surrounded with Pacific Ocean and even the whole world knows about the 

“Global Pacific Patch” but no one is taking the initiative to clean it because,  

Firstly, no one knows how much microplastics are present in the patch because it is found very 

less at the surface but as we go deeper inside the density of microplastics increase and between 

200 to 600 meters the density is maximum. Charles Moore, the discoverer of vortex says, “any 

country who takes the initiative of cleaning the garbage patch will go bankrupt”. 

Many international organizations and individuals have taken the initiative to clean up the patch 

and prevent it from growing but they are also facing many problems like if they are using nets 

to collect the garbage there are many creatures also who gets caught in it and some of the 

microplastics are so small that it can’t get in the net. The “National Ocean and Atmospheric 

Administration’s Marine Debris Program”, they have through a research estimated that it 

would take 67 ships which continuously has to run for one year then they would be able to 

clean up less than 1% of the North Pacific Ocean. 

Bruce Robison, “a senior scientist at MBARI”, noted: “These results are intriguing and show 

the need for similar deep-water surveys in other locations, so we can find out how widespread 

the problem is.” 

Besides all these hardships and keeping the threat of this poison in mind, Charles Moore 

through his environment organization, Algalita Marine Research Foundation started spreading 

awareness about this threat. Moore and his team in the year 2014 went to the ocean through 

aerial drones and found hundred times more plastic than previously found by weight.   

https://www.ijlmh.com/
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Concern with the lives of the aquatic animals and seeing the floating plastic on the surface of 

the ocean David de Rothschild, emerging explorer of National Geography and his teammate at 

Adventure Ecology, they used plastic bottles and made a huge catamaran and named it “the 

Plastiki” seeing the durability and strength of   plastic. The Plastiki was successfully navigated 

to Sydney, Australia from San Francisco, California by the team members in 2010. 

(A) What Can I Do? 

1. We have to be responsible for all of our trash on land and as well as on water, we have 

to dispose them at proper place where there is a fixed management for it, so that it 

should not reach to any water body. 

2. Participate in your local clean-ups, so that you not only keep check on your garbage but 

also contribute to clean other kinds of garbage present in the environment, hence you 

can contribute to clean environment. 

3. Always keep in mind that land and sea are connected, no matter where you are, so if 

you are disposing the plastic on land dispose it at some proper place. 

4. Try to reduce the amount of waste produced by you, but in our daily life there may be 

some waste more or less, so try to use the item or product which is eco-friendly or 

which is reusable and aware as much people as you can for the same. 

5. Recycle as much product as you can like bags, bottles and caps, cans. Cell phones, ink 

cartridge and there are many such items present in the market which can be recycled. 

VI. CONCLUSION 

This case study gives direct proof that a possibly enormous pool of marine microplastics may 

exist inside the biggest living space on Earth, the remote ocean water section. The Monterey 

Bay marine environment is essential for an organization of marine ensured territories and we 

found that water section microplastic focuses coordinate and surpass those found in other 

marine areas. New checking and inspecting advances are important to access and stock the full 

size of microplastic contamination in the remote ocean in an orderly and strong way. Serious 

maritime reviews are strategically requesting and expensive, yet expanded innovation 

speculations are important for propelling our comprehension of worldwide marine biological 

systems. Our outcomes expand upon past work, recommending that plastic contamination 

broadens a lot further and all the more widely into the waters, silt, and creature networks of the 

remote ocean. As plastic waste age is anticipated to keep on developing for the remainder of 

this century, huge scope protection and moderation endeavours must consider the colossal 

spatial (both even, and vertical) and natural size of the issue that these new discoveries 

https://www.ijlmh.com/
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uncover.” 

The amount of microplastics present in Monterey Bay is innumerable, no one exactly knows 

how much microplastics are present in the patch because they are present in different density 

at different depths of the ocean. Forget the illiterate ones, we the literate people knowing all 

the problems caused by the use of plastics and how it is impacting our environment, we are not 

going to stop the usage of plastics. 

Our government and also other nations government, they can ban the manufacturing of plastic, 

by this way the usage of plastics will automatically be reduced, but they are more concerned 

about the economy of their country rather than the lives of aquatic animals because plastics are 

much cheaper and durable. 

“The Monterey Bay in California is an extraordinary productive ecosystem. Van Houtan says, 

the largest migration is not when the birds fly from South’s forest to the forest of North 

America, it’s the vertical migration that happens every day on the ocean.”  

As I earlier mentioned, that if 67 ships were continuously used for one year then only, we will 

be able to clean less than 1% of the North Pacific Ocean. Martini says that, “I think cleaning 

is not the first step we should take”. We should treat microplastics as a disease for the 

environment and should stop manufacturing it. 

I don’t think Monterey Bay of California will be the same again and undoubtedly, we are losing 

one of the best treasures of the natural world because, 

1. Who is going to take the responsibility of cleaning the “Great Global Pacific Patch”? 

2. How many countries are going to make a law banning the manufacturing and usage of 

plastics in their country? 

***** 
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