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1. Introduction

- Serious plastic and microplastics problems in the ocean

The World Is Flooded
With Plastic Waste

Global plastic waste production
by application (in million tonnes)”
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A Plastic pollution continues to grow up.

A Every year, 4 million tons of plastic waste
IS generated and ends up in the ocean.
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A Many marine animals affected by plastic and
microplastic (ingestion and entanglement)



1. Introduction

- What is microplastic Bioconcentrationand Biomagnification?

Microplastics: MPs oo A Bioconcentration

— It Is a form of bioaccumulation that
occurs when substances are absorl
directly from the environment, such

as seawater or sediment.
_
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Biomagnification
A 1t refers to an increase in the concentration of a G
substance as it is transferred through the food web.
A These processes are important because contaminants |
can accumulate across trophic levels of organisms, &
Microplastics

causing problems such as disease and even death. 4




1. Introduction

- The accumulation of MP through the food web can be fatal to top predators.

NT : . Y A Top predators play a critical role in maintaining
UMBRELLA marine ecosystem balances and food webs.
SPECIES A Cetaceansas top predators, have long lifespan:

and may therefore be especially vulnerable to tl
Impacts of environmental change.

138 Possible Plastic Related Compounds
el Phthalates?

-

Antioxidants
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Nonylphenols?
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Miller et al., 2023 5

A In addition, plastics contaithemical
additives, which can accumulate in their
bodies (top predators) along with the plastics.




1. Introduction

Understanding the concentration, magnification and effects of MPs Is
crucial for conserving a sustainable marine environment.
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2.1. Hydrothermal vent

2. Concentration and magnification of microplastic in the food chain

High trophic animals—

Low trophic animals—

Hydrothermal vent

2.1. Hydrothermal vent

Omnivore
1.29 + 0.53 MPs/g

—————Bioconcentration
——————Bioaccumulation
E=——===Bjomagnification

Filter feeder & Symbiotic host
0.12 * 0.05 MPs/individual

Symbiotic host
0.06 £ 0.03 MPs/individual

.
i

Article QR:

Environment

(seawater & sediment)
2 MPs/L & 0.5 MP/g

Park et al. (2024)ES & T 7



2.1. Hydrothermal vent % N

Research Area: Hydrothermal Vents

A Hydrothermalentsareextremeareato survive
A Magmagasesising from undergrounatausehigh temperatures

A When gasesfrom the magmaare releasedo the seafloorthrough
hydrothermalents theyreleaseheavymetalsin gaseous
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2.1. Hydrothermal vent

A Sampling Methods for Deep Hydrothermal Vents A Laboratory work (Identification & Quantification)
- Using acidic and alkaline solutions to remove obstructi

- Field work (Sampling & investigation)
. - To distinguish MPs by type, color, size, and shape.
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E Analysis of Bioconcentration, Bioaccumulation,
and Biomagnification

A ‘B

bioconcentration factor : BCF = %
Co
bi lation factor : BAF = ——
10accumulation factor CE+ CP
biomagnification factor : BMF = %

- Cois thethe concentration d¥IPs in the apex predators
- CE is the environmenCp is the low trophic levels ¢




2.1. Hydrothermal vent

- Results gjoaccumulation of microplastic

Omnivore
29 + (. —————Bi i
B EOSIMES :gigﬁ‘é‘c‘ﬁfﬁ‘ﬁfit‘i‘gﬂ Sample BCF BAF BMF
; : : . £ R e==———=Bjomagnification

High trophic animals § u g Seawater _ ) _
L Sediment - - -

. : ~ Austinograeasp. 3.3 3.4 10.7

B / ﬁ \ Munidopsissp. 5.6 5.6 17.9
Filter feeder & Symbiotic host Symbiotic host Glgantldas.sp. 0.4 B -
0.12 + 0.05 MPs/individual 0.06 + 0.03 MPs/individual Bathymodiolussp. 0.5 - -
Low trophic animals— - A , Chrysomallonsp. 0.2 - -
w’ Alviniconchasp. 0.2 - -

ot el vent A B_CF, BAF, anf:BMF_vaIues > 1 |_nd|cate that MP
bioconcentration, bioaccumulation, or

sea farigrgzn;:fl?;em) biomagnification is occurring.

2 MPs/L & 0.5 MP/g

A Finally, we calculated thBioconcentration (BCF), Bioaccumulation (BAF), and Biomagnification
(BMF) factors, and found that all three processes occurred wptegdator omnivores.

A Our research represents the first case to confirnB®IP BAF, andBMF in a natural ecosystem. "
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2.2. Tidal flat
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2.2. Tidal flat

- Sampling areas

Incheon National Air -port D

Muui Island

Republic of

Korea

Jawol Island
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2.2. Tidal flat

- Materials & Methods

3. Deposit feeders (5 species, n=2

o
o
O
§ 3
. K3
o s
L
L

Microplastic(MPS)

5)

4. Omnivore (3 species, n=11)

5. Carnivore (3 species n=13

R

2. Filter feeders (5 species, n =23)

Sediment Seawater

1. Environmental samples (n= 12)

13



2.2. Tidal flat

- Results
Jawol island ———— Bioconcentration
—— Bioaccumulation
Predators (n = 8): ====== Biomagnification Predators (n = 17):
4.00 + 1.10 MP/g 4.97 + 3.88 MP/g

R0,
R oA

Deposit feeders (n = 10): Filter feeders (n = 10):
6.47 + 2.45 MP/g ww 0.65 + 0.23 MP/g ww

' Macroalgae (n = 8): -

ﬁ ﬁ 11.62 + 8.37 MP/g ww '
VRS AN
~uzl s d

Deposit feeders (n = 15): Filter feeders (n = 13):
3.62 £ 1.56 MP/g ww 0.65 £ 0.23 MP/g ww

S (.:l. nen (n=3) S W 3 i
ediment (n =3): eawater(n=3): Sediment (n = 3) : =13) -
1.20 £ 0.70 MP/gdw 0.67 = 0.25 MP/L 2.19 + 0.69 E\/IP/g)dW Siagvft;r;;/lpfﬁ .

A Bioconcentration occurred in all organisms while biomagnification was found in predatorsthrough the
food web, especially from filter feeders to higher trophic levels.
A Itis a serious concern that MPs are ingested by animals in our habitats and magnified through the foa



3. Microplastic ingestion of top predator

3.1. Feeding types
3.2. Bisphenol A

Microplastic ingestion

Filter feeding

3. Top predators ingest microplastic

Bisphenol A accumulation

Bisphenol A

OO

0.38 037 0.19 0.6 24
MPs in the stomach (MPs/g)

Park et al. submitted
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3.1. Feeding types
A Study Site & Species

B Fin whale (BalaenopLera physalygn=1)

I— \x\
Filter

feeder
—_

A Sei whale Balaenoptera borealis(n = 1) 38Ny

. Bottlenose dolphin (Tursiopsaduncug (n =1)

—
Pelagic = N—
predator +Common dolphin (Delphinusdelphig (n=1)
—

36°N

_ @) Flnless porp0|se Neophocaenasiaeorientalig (n = 17)
Benthic =%

predator g _____,,..A

124°E 126°E 128°E 130°E

AWe analyzed MP in gastrointestinal tract of stranded In south Korea.
AWe cited all other studies we could firekpressed in MP/gto maximize sample size.
AFor BPA accumulation, we analyzed the blubber of 10 benthic predators. 16



3.1. Feeding types

®
V- ® China
Common dolphin (Delphinusdelphig (n.= 1)

Humpbacked dolphin (Sousa chinensis) (n = 8)

Bryde's whale (Balaenopteraryde) (n = 18)

Republic of Korea

New Zealand

Bottlenose dolphin(Tursiopsaduncug (n = 7)

—

- s s

Sei whale(Balaenoptera boreal)sn = 3)

Feeding Type Species MP/g (+ S.D) | Number of individuals Contents References
Fin whale 3.94 1 Gut contents Park et al., 2023
. . 4.21 1 Gut contents Present study
Filter feeder Sl el 4.72+ 2.56 3 Feces Zantiset al., 2022
Bride whale 5.44+ 4.28 18 Feces Zantiset al., 2022
Bottlenose dolphin 0.46 1 Gastro?ntest?nal contents| Park et_ al., 2023
1.43+ 1.03 7 Gastrointestinal contents| Battaglia et al., 2020
Pelagic predato] Common dolphin 0.48 1 Gastro?ntest?nal contents Pgrk et al., 2023
0.075 1 Gastrointestinal contents| Aierkenet al., 2024
Humpback dolphin 0.55+ 0.25 3 Gut co_ntents_ Zhu etal., 2019
0.67+ 0.68 5 Gastrointestinal contents| Aierkenet al., 2024
. . . Gastrointestinal contents| Park et al., 2023 &
Benthic predator]  Finless porpoise 2.03+ 2.8 17 Gut contents Present study

17



3.1. Feeding types
A Study Site & Species

B Fin whale Balaenoptera physalys(n = 1)

l—\\\

Filter e
feeder A Sei whale Balaenoptera borealis(n = 1) 38Ny

I

. Bottlenose dolphin (Tursiopsaduncug (n =1)

—
Pelagic R ,
predator +Common dolphin (Delphinusdelphig (n=1)

—

36°N

@ Finless porpoise leophocaenasiaeorientaliy (n = 17)

Benthic , — ~— 34°N
predator g____,,_} «y

¥

AFor BPA accumulation, we analyzed the blubber of 10 benthic predators.

18



3.1. Feeding types
A Necropsy & Sampling

.

NECIoDS Sample MPs
, PsY Digest Analysis

Freeze BPA
drying Analysis
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cotton clothes to minimize contamination.
AFor MP analysis, we digested the GIT content and analyzed it usit®. FT
AFor BPA analysis, we freeze drying the blubber and analyzed it usig$/®1S. 19



3.1. Feeding types

-Results A Difference in MP ingestion among the three feeding types.

<
@®

-

)

100%

Ingested Microplastics (MPs/g)

0 5 10

Pelagic
predator
n=18

Benthic
predator

=

AFilter feeders ingested significantly more MPs than others
(Kruskal Wallis test,p < 0.001, p < 0.001)

75% A

50% -

25% A

0% -

Filter feeder Pelagic Benthic
predator predator

A The predominance of
PE In filter feeders,
PET in pelagic predators

PP in benthic predators -

B AlKyd
OPMMA
mEPC

O Acrylate
oPOM
OEVA

B Epoxy
E Nylon
OPAN
EPUR

m ABS
OASA
mIPP
oPvC
oPs
EPET
mPE
mPP



3.1. Feeding types

A Difference in MP size distribution by feeding type

PCA Biplot for Microplastic Size Distribution

Filter feeder
Pelagic predator
Benthic predator

PC1 (36.44%)

A The size distribution of ingestec
MPs differs depending on the
feeding typ@&c £52.62,df= 22, p < 0.000).

A Filer feederstended to

Ingest larger particles.
consumed
a wide range of sizes.

A Benthic predators mostly
Ingested smaller MPs and
were strongly associated wi
the 100 e nsize.

21
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A A strong positive correlation was observed MP ingestion and BPA accumulation in finless porpoi
A BPA accumulation showeab significant correlation withage, sex, body size, or cause of death.

A BPA accumulation showed a positive correlation was observeatdhertion of PS.
22



3.3. Inhalation

-
- Sample
Digest
\
pvc EVA

0,
Epoxy 4%

13%
PS
16%

PET
20%

e B e N
. . Polymer
Microplastics
] Hazard
Analysis I
% ) % ndex )
Epoxy_ EVA Nylon 5 N
1% 1% 1% 3% pp
® PP PUR 220
v PE 2% ’
¥ PET i
PS ‘e PS
A Epoxy % 22%

\

PET
33%

Parket al. (2025 ES & T
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3.3. Inhalation

- Materials & Methods

-
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A We analyzed 11 finless porpoise died in South Korea.
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J

10% KOH
35% H,0,

-

10% KOH
35% H,0,

\_

Microplastics
Analysis

J

A We used only the left lower lung lolaed 50 g of intestine content and applied the same proces

24



