Zooplankton fecal pellets as the primary driver of settling particles
in reef systems

Jaclyn Torkelson! and Mark Teece?

1College of Environmental Science and Forestry, State University of New York,SUNY
College of Environmental Science and Forestry
2SUNY-ESF

November 23, 2022

Abstract

Zooplankton fecal pellets are a potentially vital source of nutrients for coral reefs. While zooplankton fecal pellets are recycled
relatively quickly in pelagic systems, the shallow nature of reefs means more organic matter from the surface can reach the
benthos. Fecal pellets can aggregate together and entrain additional organic matter, aiding in the transference of organic
material to reefs. These settling particles can be ingested by coral to supplement their diet and nutrients obtained by their
symbiotic algae (zooxanthellae) as coral are known to ingest sediment. Settling particles can provide essential fatty acids to
coral reefs such as eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) which are produced by phytoplankton and
repackaged by zooplankton. Through lipid and stable isotope analysis, zooplankton were determined to be primary driver of
settling particles in the Upper Florida Keys. Zooplankton fecal pellets most likely help to create a homogenous composition of
organic material. As the primary drivers of settling particle composition, zooplankton abundance and composition play a vital

role in determining the availability of organic matter and settling particles on coral reefs.
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Discussion

Background Results

Settling particles and their associated organic matter are a potentially vital source of nutrients
for corals. While settling particles can block out light and reduce the ability of zooxanthellae (the
symbiotic algae that live inside coral tissues) to photosynthesize, this primarily occurs in highly
turbid environments (Jones et al. 2019; Nugroho et al. 2018; Risk 2014). In areas with low
turbidity, settling particles can be ingested by several species of Scleractinia (reef building coral)
(e.g. Anthony, 1999; Krueger et al., 2018). Corals must acquire essential fatty acids (EFAs) from
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their zooxanthellae (Papina et al., 2003) or through their diet (Ferrier-Pagés & Gattuso, 1998). 20
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The primary objective of our study was to evaluate the role of zooplankton as a conduit of 60 : | . ‘

organic matter to benthic corals through settling particles. We measured the 6*°C and 6*°N of " Near Shore South '

values of settling particles collected from reefs of the Florida Reef Tract. Additionally, fatty acid
and lipid biomarkers were measured to determine the origin of organic matter. Through their
diurnal vertical migration, zooplankton and their production of fecal pellets are vital to the
transferal of organic matter from the water column to the benthos and coral reefs. Our study
provides crucial information on the origin of nutrients on coral reefs.
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