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ñEvery bit of plastic ever made still exists.ò (EPA)



Polyethylene (PE):

Polypropylene (PP):

Polystyrene (PS):

Styrene butadiene rubber (SBR):

Polyvinyl chloride (PVC):

Polyamide N-6 (PA):

Nylon-66 (N66):

Polycarbonate (PC):

Polyurethane (PU):

Poly(methyl methacrylate) (PMMA):

Polyethylene terephthalate (PET):

Acrylonitrile butadiene styrene (ABS):

ÅPlastic bags
ÅBottles for milk or detergent
ÅFood packaging

ÅFood containers 
ÅBottle caps
ÅPackaging materials

ÅDisposable cutlery 
ÅStyrofoam packaging
ÅInsulation materials

ÅTires
ÅShoe soles
ÅRubber hoses

ÅPVC pipes and fittings
ÅVinyl flooring
ÅElectrical cables

ÅNylon stockings
ÅFishing lines
ÅToothbrush bristles

ÅTextile fibers
ÅSports equipment 
ÅAirbags

ÅEyeglass lenses
ÅSafety goggles
ÅWater bottles

ÅFoam cushions and mattresses
ÅCar seats
ÅInsulation panels

ÅPlexiglass and acrylic sheets
ÅAquariums
ÅSignage

ÅBeverage bottles 
ÅFood containers
ÅCarpet fibers

ÅLego bricks
ÅProtective headgear 
ÅComputer keyboard keys

Plastics and Common Uses 



Most plastics in 
the ocean are 
very small and 
easily ingested 
by organisms



How Microplastics Are Generated



How Plastics Enter the Food Web



Why does it matter?

ÁPlastic degradation takes 
over 500 years

ÁPlastic is a principial 
threat to biological life

ÁBioaccumulation in 
organisms that humans 
consume 

ÁDirect environmental and 
human health concerns



Modes of Uptake



Biological Effects



Research Objective:

Quantify the body burden and investigate the trend of plastic 

accumulation in gulf menhaden/bay anchovies (Clupeiformes), striped 

mullet (Mugiliformes) and sand/spotted sea trout (Acanthuriformes) 

over the last 60+ years in Galveston Bay Estuary System.

Hypotheses: 

H1:  Body burden of plastics will increase over time in all three species 

of fish in this study.

H2: Microplastics become detectable in the environment in GBES 

fishes ~ 1970.

H3: Body burden of plastics will be influenced by feeding mode and 

trophic level.

H4: Trend of plastic body burden in these fish will correlate with global 

plastic production.



Why These Fish?

Gulf Menhaden: 

Å Filter feeder / small prey 

Å Base of marine food webs

Å Support some of the largest 

processing industries in the 

USA - > $170 million in 2016 

Texas Parks and Wildlife Departmentôs list of Species of Greatest Conservation Need include many 

species which prey on Clupeiformes and Mugiliformes (e.g. blue fin tuna, red snapper and black tip sharks) 

Striped Mullet:

Å Filter and suction feeder 

Å One of the most abundant and 

preyed upon fish

Spotted Sea Trout:

Å Suction feeder / larger prey

Å Higher trophic level

Å On our dinner plate



Methods:  Research Design

ÁSamples were chosen from the TAMU Biodiversity Research & Teaching Collections 
based on size, year and location

ÁLimited availably of individuals, dates and sizes constrained the study 

ÁSamples collected between 1958 and 2021 

ÁBody masses and length ranging between 5-30g and 2-20cm

ÁUsable Sample Size :
                                                  
   

ÁCollected and ran >40 individuals from each 
 species, but samples older than 1960ôs were 
 not digestible and therefore not quantifiable

-  N = 27

-  N = 24

-  N = 23

Trout
Mullet

Menhaden



Sample Collection:

TAMU Biodiversity Research & 

Teaching Collections: College 

Station

The geographic coverage of 

specimens in the Collection of 

Fishes includes 71 countries, and 

all 7 continents. 

The Collection of Fishes contains 

over 875,697 individuals.



Methodology 



Filtered Enzyme + =Muscle Tissue Digested Muscle Slurry

Methods:  Muscle Digestion Process 



Pyrolysis Gas 

Chromatography Tandem 

Mass Spectrometry



Methods:  Products of Pyrolysis Products of PVC



Pyrolysis Gas 

Chromatography Tandem 

Mass Spectrometry



Method Limits of Detection: 

Plastics are detectable at > 0.4 ng
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12 Plastics of Interest

Methods: Standard and Trout Chromatogram

Spotted Sea-trout



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Gulf Menhaden Mullet Trout

R
el

at
iv

e 
A

b
u
n
d
an

ce
 (
%

)
PE N66 PMMA PA PP PVC PC ABS PET PUR SBR PS

PVC PVC

PP

PP

N66
N66

PE PE PE

Results: Relative Abundance

PP

N66



PVC

PVC

PP

PP

PET

N66 N66

PE
PE

PE

Results : Environmental vs Biological Abundance

Acknowledgments: 

Marcus Warton

Asif Mortuza 

N66



M
e

a
n
 P

la
s
ti
c
 C

o
n
c
e
n
tr

a
ti
o
n
 m

ic
ro

g
ra

m
s
/g

ra
m

n = 2-5 

N = 23

Results:  Gulf Menhaden Historic Plastic Burden



Results:  Spotted Sea Trout Historic Plastic Burden
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Results:  Spotted Sea Trout Historic Plastic Burden
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Discussion

ÅIncreasing trend in plastics found in all 3 Orders of fish 
ÅHypothesis is supported

ÅMicroplastics were detected in the environment in GBES fishes as far back 1970 
ωCollecting these data prior to 1958 is difficult and not feasible on a large scale

ωHypothesis is supported

ÅRelative abundance of plastics in this study seem to be independent of trophic level and 

feeding mode in GBES fishes
ÅHypothesis is not supported 

ÅBody burden of all plastics exponentially increases over time in the Galveston Bay Estuary 

System in these fish 
ωHypothesis that trend of plastic accumulation follows the global production of plastics is 

supported

1960 2021



Conclusions

ÅImportance of investigating the past to understand the present to determine potential for 

environmental risks.

ÅImportance of collections like the Biodiversity Research and Teaching Collections in 

College Station

ÅThis method is novel and allows the sensitive measurement of plastic in many complex 

matrices.

ÅThe environmental and biological concentrations this methods produces grants a pivotal 

start point for toxicological studies and modeling plastic transport investigate how body 

burden and environmental exposure effects biological life. 
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Questions?


