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Materials and Methods
A. Data
The study relied on three main datasets listed below: 
A.1. Litterbase
Attributes: location and marine debris quantities.

Data Reference: Tekman, M. B. et al. Litterbase: Online Portal for Marine Litter. 
Data link: https://litterbase.awi.de/ 
Units: data were standardized to particles per cubic meter (particles/m3 = p/m3) and grams per cubic meter (g/m3) and transformed by assuming that each particle has a mean weight of 0.004 grams1 multiplying each data sample by this standard weight.

Time period: 1960 – 2019
Description: LITTERBASE summarizes results from 3,071 scientific studies in understandable global maps and figures and opens scientific knowledge on marine litter to the public.
A.2. Global Microplastics Initiative dataset
Attributes: location and marine debris quantities.

Data Reference: Barrows, A.P.W., et al. 2018. ​Marine environment microfiber contamination: Global patterns and the diversity of microparticle origins” ​Environmental Pollution. 237: 275-284.
Data link: https://www.adventurescientists.org/microplastics.html 
Units: data was standardized to particles per cubic meter (particles/m3 = p/m3) and grams per cubic meter (g/m3) and transformed by assuming that each particle has a mean weight of 0.004 grams1 multiplying each data sample by this standard weight.

Time period: 2013 – 2017
Description: data collected from peer-reviewed scientific publications, which includes seawater samples collected by volunteers and citizen scientists around the globe. 
A.3. Seafood consumption of coastal Indigenous communities
Attributes: location and marine debris quantities.

Data Reference: Cisneros-Montemayor, A. M., Pauly, D., Weatherdon, L. V & Ota, Y. A Global Estimate of Seafood Consumption by Coastal Indigenous Peoples. PLoS One 11, 1–16 (2016).
Description: includes 1,924 locations representing 87 countries around the world and provides information about seafood consumption for coastal Indigenous communities that heavily depend on ocean-based protein for their livelihoods. 
B. Data Processing
In order to account for outliers, a series of queries were defined. First, data points collected any time before 2010, were removed. Outliers based on the standardized units of measure (g/m3) were identified in the dataset with values greater than 300,000 g/m3 and were also removed. Lastly, samples from ice, freshwater, and those that come from the method corer were not counted in the final dataset. A total of 3,351/4,410 comprising data collected from 2011 – 2019 were considered to determine the abundance and mass of microplastics. The compiled datasets of microplastics and seafood consumption by coastal Indigenous communities were integrated into a geographic information system (GIS) (Figure SI 1).
C. Spatial Analysis

An average Nearest Neighbor analysis was done to determine non-randomness resulting in a heavily clustered distribution of samples (z score of -70.66 and p-value 0) with 99% confidence (Fig. SI 2). In order to identify statistically significant spatial clusters of high and low values, an optimized hotspot analysis was performed using ESRI's ArcGIS Pro 2.9.5. A previously defined tessellation of 7,000 km2 along the marine area was used2. This analysis helped determine what areas have the higher density of sample events or activities (Fig. SI 3).  For example, higher clustered values appeared in the North Atlantic (29.73%), North Pacific (18.57%), and Mediterranean Region (21.41%), making noticeable the scarcity of data in most of the global ocean. To compare sample efforts in different regions, sample densities were calculated per region. The Mediterranean Region has the highest values (25.63 samples per 100K km2) followed closely by the Baltic Sea (23.58 samples per 100K km2). The rest of the regions have sampling densities below 2.5 and most of them below 0.5. Based on these datasets, the Mediterranean Region (52.46%) and the Baltic Sea (42.59%) can be considered the two global sampling hotspots. Additional important sampling efforts occurred on most of the China and South Korean coasts. Other intermittent hotspot coverages along the coast of the US were also identified.
The ordinary Kriging method was used to produce prediction maps of the spatial distribution of microplastics using a spatial unit of 2.5 km2 pixel size and a Linear Semi-variogram model with a Lag size of 2500 map units3,4. These sample concentrations ranged from 71,782,400 to 5.02 x10-7 p/m3. Microplastic interpolated values were standardized using a linear function, changing to a 1 to 10 scale to calculate a microplastic concentration index (MCI). This standardization set a minimum microplastic toxic threshold of 7,990 p/m3 after Everaert5 and ten times the minimum threshold value as the maximum threshold for marine organisms (Fig. SI 4). This analysis supports as well the identification of the low global sample rate along with potential countries or regions with low MCI.
The economic exclusive zones (EEZ) were used to calculate the descriptive statistics of MCI using the Zonal Statistics as Table tool in ESRI ArcGIS Pro 2.9.5. The EEZ were used as zones or spatial units, and the MCI layer was used as the raster input value. Descriptive statistics for MCI values (minimum, maximum, mean, standard deviation) were calculated by EEZ to address a country perspective using zonal statistics as table.

The Microplastic Potential Exposure Index (MPEI) assumes that the abiotic compartment (i.e., concentration in ocean water: CMP-water in units of g/m3), containing the potential concentration of microplastics ingested by marine organisms  (CMP-biota in units of g/kg), is estimated considering the microplastic-bioconcentration factor (BCFMP in units of m3/kg), defined as the distribution ratio between the microplastics concentration in CMP-biota to CMP-water, i.e., BCFMP = [CMP-biota]/[CMP-water]6. The CMP-biota is estimated considering the microplastic-bioconcentration factor (BCFMP in units of m3/kg), which is defined as the distribution ratio between the microplastics concentration in the biotic compartment (CMP-biota) to the concentration in ocean water (CMP-water), as follows:
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This bioaccumulation metric approach assumes a steady state (i.e., chemical concentrations no longer change over time), and equilibrium, in which concentrations are equally distributed between marine biota and water, i.e., BCFMP = 1. 
Thus, solving for:
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The mean per capita seafood ingestion (kg/per capita/year) based on Cisneros-Montemayor et al., (21) was used with the assumption that seafood consumption for indigenous communities comes mainly from local fishing zones. The fishing zones were determined by calculating a buffer of 120 km around each coastal Indigenous community and the land area was then extracted to obtain a sea area only that was considered as the influence zone per community. Next, the mean per capita seafood ingestion (kg/per capita/year) was standardized to a scale of 1 – 10 using a linear function with original min and max values as thresholds (7.5-241.9) to generate a seafood consumption index (SCI). Using ESRI ArcGIS Pro 2.9.5 zonal statistics the MCI value in the biotic compartment (CMP-biota) was determined by influence zone (i.e., x/km2) per community.
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Where 
MPEI is the Microplastic Potential Exposure Index


MCI is the Microplastic Concentration Index


SCI is the Standard seafood Consumption Index for that community
Descriptive statistics for MPEI values (average and maximum), and average seafood consumption are shown in Table SI 2 summarized by communities, by country. 

Fig. SI 1.
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 Figure SI 1. Microplastic samples collected via different sampling method efforts distributed in the ocean basins of the world’s ocean and coastal Indigenous communities.
Fig. SI 2.
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Given the z-score of -70.660612, there is a less than 1% likelihood that this clustered pattern

could be the result of random chance.
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Geospatial statistical method average nearest neighbor used to evaluate type of spatial distribution of samples.
Fig. SI 3.
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Figure SI 3. Hotspot analysis of microplastic sampling events starting over the 2010 – 2019 period.
Fig. SI 4.
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Figure SI 4. Global Ocean map portraying the microplastic concentration index (MCI).
Table SI 1.

List of online data sources.
	Name and Description
	Source Agency
	Publication Date
	Data Period
	Format
	URL

	LITTERBASE: Online Portal for marine Litter: 

A scientific database with many-to-many relationships (PostgreSQL 9.5.) where peer-reviewed publications were identified and grouped according to their focus on either litter distribution or
interaction between litter and biota.


	Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research
	2017
	1960 - 2019
	*.csv
	https://litterbase.awi.de/litter 

	Global Microplastics Initiative contains information from water samples collected by volunteers around the world.
	Adventure Scientists
	N/A
	2013 - 2017
	*.csv
	https://www.adventurescientists.org/microplastics.html 

	Exclusive Economic Zones and IHO areas (200NM), including the boundary polylines. Maritime Boundaries Geodatabase, version 11. 


	Flanders Marine Institute (2019).


	2020
	N/A - Version 11


	*.shp


	https://www.marineregions.org/sources.php 



Table SI 2.

A summary of coastal indigenous communities’ average MCI, average SCI, and MPEI values summarized by country and region (provided as a separate file).
References for supporting online material
1.
Everaert, G. et al. Risk assessment of microplastics in the ocean: Modelling approach and first conclusions. Environ. Pollut. 242, 1930–1938 (2018).

2.
Getis, A. & Ord, J. K. The Analysis of Spatial Association by Use of Distance Statistics BT  - Perspectives on Spatial Data Analysis. in (eds. Anselin, L. & Rey, S. J.) 127–145 (Springer Berlin Heidelberg, 2010). doi:10.1007/978-3-642-01976-0_10.

3.
Le, N. D. & James V. Zidek. Statistical analysis of environmental space-time processes. (Springer, 2006).

4.
Goovaerts, P. Kriging vs Stochastic Simulation for Risk Analysis in Soil Contamination BT  - geoENV I — Geostatistics for Environmental Applications. in (eds. Soares, A., Gómez-Hernandez, J. & Froidevaux, R.) 247–258 (Springer Netherlands, 1997).

5.
Everaert, G. et al. Risks of floating microplastic in the global ocean. Environ. Pollut. 267, 115499 (2020).

6.
Alava, J. J. Modeling the Bioaccumulation and Biomagnification Potential of Microplastics in a Cetacean Foodweb of the Northeastern Pacific: A Prospective Tool to Assess the Risk Exposure to Plastic Particles. Front. Mar. Sci. 7, (2020).


3

