
Microplastic Sedimentation in the
Northern Gulf of Mexico

Microplastics (MPs), plastic particles smaller than 5mm, can be found in
the ocean and were previously assumed to remain on the surface, because
of their low density (1, 2, 3). However, research has shown that a
significant proportion of these MPs are reaching varying depths throughout
the water column, as well as the sediment (7, 6, 5).

A possible vertical transport pathway of MP is through marine snow
(aggregated small particles) (3). This can be studied by correlating MP and
marine snow density in deeper waters. 

Marine snow composition can give insight into its sinking and the role of
marine organisms. The composition is analyzed for particulate organic
carbon (POC), the amount of organic material, calcium carbonate (CaCO₃),
an indicator for coccolithophores, and biogenic silica (bSiO₂), an indicator
for diatoms. 

To study this correlation, we measured POC, CaCO₃, bSiO₂ and MP
concentrations from sediment trap samples collected in the Northern Gulf of
Mexico from Sept 2016 to Sept 2018. 
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McLane (21)
28°40.8N
88°21.7W
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Sept 16, 2016-
Sept 12, 2018

1540

Determine the daily vertical fluxes of POC, bSiO₂ and CaCO₃, and note
potential seasonality

Determine the abundance and diversity of sinking microplastics 

Determine if any correlation between microplastics and other marine
particles (POC, bSiO₂, CaCO₃,)

b) Isolating microplastics from samples:

a) Biochemical analysis:

6. Results

7. Highlights

Greatest POC peaks: Dec 2016, Oct 2017 & Feb 2018 (late fall & winter).

 bSiO₂ flux in 2017-2018: 2x higher than flux in previous sampling year. Significant
bSiO₂ peaks in April & June 2018, potentially due to diatom or radiolarian blooms.

Notable CaCO₃ peaks in August-September 2017 (greatest peak in April 2018).
Increase in CaCO₃ fluxes potentially indicative of fall & spring coccolithophore
blooms.

During April 2018, there were significant fluxes of CaCO₃ and bSiO₂, however
there was no peak of POC. 

No evidence of correlation between microplastic sedimentation and fluxes of POC,
bSiO₂ or CaCO₃.
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3. Objectives

5. Methods

Trap sub-samples were obtained, using WSD-10 MCLane splitter 

POC: Duplicate GF/F filters treated with 10% HCl, and analyzed with CHN
elemental analyzer

CaCO₃: Particulate inorganic carbon (PIC) determined by the difference of
acidified and non-acidified particulate carbon on GF/F filters (9, 8). CaCO₃
calculated from PIC (molecular weight: 100).

bSiO₂: Samples filtered onto 0.6 μm polycarbonate filters (11, 10, 8). Filters
hydrolyzed with Na₂CO₃, and analyzed colourimetrically (12, 8). 

Biogenic Silica 

Calcium Carbonate

c) Identifying microplastics with microscopy & Raman
spectrometry

Particulate Organic
Carbon

4. Hypotheses

Highest POC fluxes will be seen ~3 weeks after the Northern Gulf of Mexico
annual winter and spring blooms 

Strong correlations between microplastic sedimentation and fluxes of: POC,
bSiO₂ & CaCO₃

Greater fluxes of POC, bSiO₂, CaCO₃ and microplastics, in second sampling
year, related to bloom and subsequent record-breaking dead zone in 2017
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