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Highlights  

• In the presence of the Coastal El Niño event, a decrease in total mass flux is 

observed compared to normal oceanographic conditions. 

• Fecal pellets have a low fish contribution, possibly associated with the occurrence 

of the Coastal El Niño event. 

• Fish fecal pellets have a higher sinking rate than zooplankton fecal pellets. 

Abstract  

The total mass flux (TMF) of particulate organic material at the surface and its subsequent 

export to the seafloor is a crucial process for the metabolic functioning of marine 

ecosystems because it permanently provides organic compounds that support life both in 

the water column and on the bottom. The compounds come in two forms: particulate 

organic carbon and dissolved organic carbon. The objective of this work was to determine 

the TMF and the contribution of fecal pellets in Callao Bay (12° S, Peru) under coastal 

El Niño (EN) 2023 conditions. A mechanical sediment trap (at 32 m) and temperature 

sensors (at 5, 10 and 15 m), fixed on a mooring line during the austral summer until 

autumn 2023 (179 days), were installed for TMF quantification and its characterization 

in relation to fecal pellets at Callao Bay. The average TMF was 157 ± 20.53 mg m-2day-

1; this low value would be associated with the oceanographic conditions of the 2023 

coastal EN event. Fecal pellets of zooplankton and fish were identified. Zooplankton 

pellets presented two different shapes (cylindrical and ovoid) and their flux recorded a 

mean of 1.99 ± 0.40 mg m-2day-1, with a contribution of 1.26 ± 0.09% to the TMF. Fish 

pellets presented only one shape (cylindrical) and showed a flux of 9.68 mg m-2day-1, 

with a contribution of 6.77% to the TMF. There is a notable difference between the 

contributions of zooplankton pellet flux and fish pellet flux to the TMF. Size and volume 
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directly influence the sinking velocity of fecal pellets. Zooplankton pellets, being small 

(0.1 to 0.4 mm) and having smaller volumes, have a slow sinking velocity with a mean 

of 18.34 ± 16.25 m day-1; whereas, fish pellets being larger (1 to 2 mm) with higher 

volumes, sediment faster with a mean of 668.53 ± 713.82 m day-1. These findings show 

a decay of the TMF and the low production of zooplankton and fish fecal pellets, in 

addition to their rapid sinking, under the effects of 2023 coastal EN off the Peruvian coast. 

Keywords: vertical flux, fecal pellets, sinking velocity, zooplankton, Callao Perú. 

1. Introduction 

The Southeast Pacific is considered one of the most productive regions in the world, 

extending along the Peruvian and Chilean coast (Pennington et al., 2006; Zuta & Guillén, 

1970). In particular, the coastal upwelling off Peru is characterized by high productivity 

(3 and 4 g C m-2day-1) and a high concentrations of chlorophyll a (1.5 to 4.3 mg m-3) in 

the 150 km wide coastal strip (Calienes et al., 1985; Chávez et al., 1989; Kämpf & 

Chapman, 2016). This high productivity coincides with an enormous availability of 

nutrients along forcing factors (trade winds) and the extension of the continental shelf 

(Zuta & Guillén, 1970). Also, being categorized as highly productive (>300 g C/m2/year) 

(Kämpf & Chapman, 2016),  the Peruvian coast is an important source of partial CO2 

year-round, reaching an annual flux of 5.7 mol m-2year-1 from the ocean to the atmosphere 

(Friederich et al., 2008), generating in turn high sedimentation rates of organic matter to 

the benthos and functioning as a carbon sink (Chen, 2004). 

The production of particulate organic material (POM) from the surface and its subsequent 

export to the bottom is a crucial process for the metabolic functioning of marine 

ecosystems (Karl et al., 1988), because it represents a source of organic compounds for 

the water column (Alheit & Niquen, 2004). The POM sinks, transporting components 


