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Abstract:

Estimating zooplankton respiration in the mesopelagic layer is crucial for understanding carbon transport in the ocean. The diurnal respiration of vertical zooplankton migrants contributes to the downward flux of carbon
in the oceans. Thus, zooplankton respiration directly influences the export and sequestration of organic carbon in the mesopelagic layer, which influences global carbon dynamics. However, measuring specific values of
zooplankton respiration in the meso- and bathypelagic zones is challenging. This study examines the respiration of several zooplankton groups in the meso- (200-1000 m) and bathypelagic (>1000 m) layers during the most
productive season (winter) in the subtropical Atlantic Ocean due to maximum mixing of the water column. Sampling was conducted at two different latitudinal and longitudinal stations in the North Atlantic Ocean during day and

night. The results highlight the importance of incorporating the active transport of large zooplankton migrants in the assessment of the biological carbon pump.

Methodology

Introduction
) [ Zooplankton biomass estimations ]

Since 1850, human activities have released about 65065 Gt of carbon
into the atmosphere. Approximately 30% has been absorbed by the
oceans (Friedlingstein et al., 2020;Gruber et al., 2019;Khatiwala et al., **
2013). Causing a continuous increase in the concentration of inorganic
atmospheric carbon (Cainzos et al., 2022) in the oceans.

« Taxonomic characterization of biomass using a representative subsample of the zooplankton community from
samples fixed on board. Images were scanned, processed in ZooProcess and classified with ecotaxa.

« Body area was converted to biomass in terms of dry weight (DW) using empirical relationships given by
Hernandez-Leon & Montero, (2006) and improved by Lehette & Hernandez-Leon, (2009). DW was converted
to carbon units

- The biomass of migrant organisms at station 1 was calculated in the epipelagic layer, taking the difference
between nighttime and daytime biomass values. At station 3, the difference in biomass between day and night

\in the mesopelagic zone was estimated.
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Zooplankton convert a significant portion of the fixed carbon to CO2 in the
upper ocean, where it can be reused or released back into the atmosphere.
A fraction of this fixed carbon is exported to the deep ocean, where it can
remain sequestered for centuries (Nowicki et al., 2022). Understanding
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the distinct roles of zooplankton in carbon transport is crucial for Tow - W W i T

predicting future changes in this community (Steinberg and LandrYa Figure 1. Location of the sampled stations (stations 1 and 3) [ EnZymatIC aCtIVItY Of the eleCtron tranSfer SyStem (ETS) ]
2017). Therefore, investigating carbon fluxes from surface waters to the during the DESAFIO-1 cruise. Background colors correspond

deep ocean provides valuable information on how the oceans absorb and to the bathymetry. It was measured following the method of Packard (1971) as modified by Owens & King (1975), Kenner & Ahmed
store carbon, offering effective strategies to cope with climate change. (1975) and Gomez et al., (1996). ETS activity was estimated spectrophotometrically at 400 nm. Protein content

was determined by the method of Lowry et al., (1951) as modified by Rutter (1967). Protein content was converted
to DW using the ratio of 2.49 given by Hernandez-Leon (2019) for zooplankton from subtropical waters.
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[ Active flux ]

» The respiratory flux in the mesopelagic layer is determined using the average ETS activity (ulO2/mg prot-h)
multiplied by the obtained migrant biomass. A ratio between respiration and ETS of 0.5 and a residence time at
depth of 12 hours were used. To convert respiration to carbon units, a respiration ratio (CO2 respired/02
consumed) of 0.97 was used (Omori & Ikeda, 1984).

« Mortality was calculated assuming a steady-state condition in the mesopelagic zone, where growth equals
mortality.

« Intestinal flux was estimated assuming that feeding is 2.5 times respiration (Ikeda & Motoda, 1978), and that
migrating zooplankton egested 50% of the intestinal content at depth (Ariza et al., 2015). /

Objectives

v'To compare the variability of the active zooplankton flux in two stations located in the productive zone of the African
upwelling and in the oligotrophic zone in the west of the island of La Palma.

v'To investigate the carbon transported to the deep ocean due to migratory zooplankton in the mesopelagic and
bathypelagic layers at a eutrophic station (st. 1) and at an oligotrophic station (st. 3).

v Examine the vertical distribution of zooplankton, migrating biomass and respiratory flux along with active flux by an
analysis of electron transport system (ETS) enzyme activity.

Results

1. Spatial distribution and productivity. 2. Zooplankton biomass 3. Electron transfer system (ETS)
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