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What are meiofauna?
Meiofauna are small organisms that live in
sediments, classified as ranging from 45 um to 1
mm. These small interstitial organisms play an
important ecological role, serving as the link
between macrofaunal organisms and microbes.
What are we doing?
Meiofaunal sediment samples were taken at 27
sites around Western Antarctica, and
oceanographic conditions were recorded. These
samples will be genetically analyzed via
metabarcoding to discover what species of
meiofauna are present at each site. Species data
can then be compared to oceanographic data
and other species datasets from the region to
observe genetic connectivity as well as the
effect of the environment on meiofaunal
communities.
Metabarcoding explained
Due to the small size of meiofauna, taxonomic
identification can be difficult. Previously,
identification has occurred under a microscope,
identifying meiofauna by physical structures,
which can be very difficult as many species of
meiofauna look identical. Advances in
bioinformatics have allowed many unknown
species to be sequenced and identified together
genetically, known as metabarcoding.

Why Antarctica? Why meiofauna?

Global biodiversity is commonly described by the Latitudinal Biodiversity Gradient hypothesis, which states that biodiversity decreases from low latitudes towards high
latitudes, or poles. This is generally true as you approach the north pole, however biodiversity can be seen to increase as you approach the Southern Ocean, making
Antarctica an interesting region of study for biodiversity. The Antarctic Benthos is home to a wide diversity of invertebrates and understanding the distribution of these
invertebrate species provides insight to how geographic and oceanographic conditions influence how organisms can be found around the region.

Sampling

Sediment cores were taken aboard the RV/IB
Nathaniel B. Palmer 20-10 cruise from
September to December of 2020. 27 Sites were
sampled, with duplicate cores taken at each
site(Figure 1). The top 2cm of each core was
taken for meiofaunal analysis, as anything below
that would not be very biologically active. Once
taken, samples were stored at -80 C and stored
for processing. Sampled sites are shown below.
Oceanographic conditions were measured at
each site, creating the opportunity to make
inferences on how certain ocean conditions may
influence meiofaunal distribution.

Sequencing & Bioinformatics

Data Analysis & Conclusions

Elutriation
Meiofauna need to be separated from sediment
samples. This is done by adding fluid to the
sediment samples and vigorously agitating the
sample and allowing the sediments to settle,
creating a suspension of meiofauna and seawater.
The suspended meiofauna are poured over a series
of sieves to filter out organisms in the appropriate
size range for DNA extraction.

Once DNA has been sequenced using the V9 region of the
18S rRNA subunit (Figure 2) , sequences subject to quality
control (e.g. cleaning and trimming) and are clustered to
form operational taxonomic units (OTUs). QIIME
(Kuczynski 2012) is used to help bin and analyze the OTUs.
This includes subjecting OTUs to MegaBLAST analyses
against the Silva database which applies taxonomy to the
OTUs, returning a database of all the species that were
found at each site sampled. Once binned and identified,
OTUs will be subject to standard diversity indices (e.g.
Jaccard, Shannon and Bray-Curtis).

DNA Extraction
DNA extraction will be performed using the MoBio
PowerMax and a bead mixer to homogenize the
meiofauna. The resulting DNA slurry is then sent
off to a DNA sequencing facility where it will be
amplified via Illumina HiSeq using the V9 region of
the 18S rRNA subunit (see figure 2).
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Figure 2: Secondary Structure of 18s rRNA(Binida-Emonds, 2021).
Shown in red is the V9 region of the molecule, which has been
chosen for sequencing in this study. Use of V9 allows for comparison
of results to previous studies that used the V9 region.

Figure 1: Sites sampled along the Western Antarctic Peninsula aboard the
RV/IB Nathaniel B. Palmer from September to December of 2020. Image taken
from Google Earth, 2022.

Analysis & Expected Conclusions

Results of metabarcoding will also be compared to previous meiofaunal studies from
Western Antarctica that also used the V9 region of 18s rRNA subunit, providing insight into
how meiofaunal diversity may be changing over time. Sequencing and bioinformatics will
also allow us to understand meiofaunal community composition, providing insights into
relative abundances of meiofauna as well. Using this information, we hope to understand
how oceanographic and geographic conditions influence distribution, such as increased
connectivity around the peninsular tip compared to areas further down the peninsula.
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