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During the expedition ANT XXIV-1, stratified mesozooplankton samples were collected at five stations with multiple opening/closing net systems (Multinet, Hydro-Bios Kiel). At the first four stations, the Multinet type Maxi with a mouth opening of 0.5 m2, nine nets and a mesh size of 150 µm was used. Due to strong winds and a high swell, the last station was sampled with the smaller Multinet type Midi with a mouth opening of 0.25 m2 and five nets equipped with 100 µm meshes. The standard sampling intervals of the vertical hauls with Multinet Maxi were 1000-800-600-500-400-300-200-100-50-0 m, while at the last station the depth profile consisted of the intervals 1005-500-300-100-50-0 m. In general, the deployment of the Multinet was very successful without technical problems. Nevertheless, at the first station there was a considerable offset between the depth readings of the Multinet’s pressure sensor and the actual cable length (1000 vs. 1194 m). Fortunately, the winch technician was able to fix the biased cable length measurements before the second station. After that, pressure-derived depth measurements and cable length agreed very well and were cross-checked with data from the echosounder, which at some stations nicely showed the descent and ascent of the Multinet.
In general, copepods dominated all depth strata of the Multinet hauls in terms of both, abundance and biomass. However, in the surface layer over the top of Ewing Seamount (stn. 9, 23°14.3’S 8°14.3’E) juveniles of the pteropod Limacina bulimoides occurred in very high abundance together with some individuals of L. inflata, while the sub-surface layer (50-100 m) at the last station (stn. 11, 26°59.3’S  10°58.8’E) was strongly dominated by small pyrosomid colonies.
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Background & Objectives
The two copepod families Euchaetidae and Aetideidae are important components of zooplankton communities throughout the World Ocean, especially in deep oceanic waters. Most of these species inhabit meso- and bathypelagic depths, while some are epi- or benthopelagic. The genus Paraeuchaeta is carnivorous and includes major predators on other mesozoo​plankton. Aetideid copepods are generally referred to as omnivorous. Species of both families can be responsible for one to two thirds of the total energy flow through the carnivorous trophic level, and may consume nearly half of the vertical carbon flux. Thus, these meso- and bathypelagic copepods substantially affect pelagic-benthic coupling processes and, hence, may have a significant impact on carbon and energy fluxes in marine ecosystems.

A characteristic, but still enigmatic feature of Euchaetidae and Aetideidae is the co-occurrence of several to many closely related species in pelagic deep-sea habitats. For instance, 14 species of the genus Paraeuchaeta coexist in the Southern Ocean off South Georgia and as well in the North Atlantic Rockall Trough. Since the pelagic deep-sea is an almost homogeneous environment without physical barriers, the sympatric co-occurrences of such closely related species raises the questions how the biodiversity of these deep-sea species evolved and what mechanisms effectively minimize inter-specific competition. Most deep-sea ecosystems depend on primary production in the thin euphotic surface layer of the ocean and the sinking of organic matter to deeper strata. Therefore, resource limitation presumably represents an important factor in the evolution of meso- and bathypelagic species.
Therefore, the project focuses on differences in vertical distribution, life-cycle strategies, diet spectra and feeding behaviour of different co-occurring deep-sea copepods in order to characterise their distinct ecological niches in the deep-sea pelagic realm. Thus, the project contributes to an improved understanding of deep-sea biodiversity and evolutionary patterns in general and, in particular, of the reasons and mechanisms sustaining a relatively rich meso- and bathypelagic fauna with a comparatively high biodiversity despite the limited food supply and in the absence of physical barriers. With these objectives, our project covers central issues of international marine biodiversity initiatives, such as Census of Marine Zooplankton (CMarZ) and Census of Marine Life (CoML).
Work at sea during ANT XXIV-1
While the primary focus of our DFG-funded project lies on Polar Regions, the Atlantic meridional transect during ANT XXIV-1 provided an ideal opportunity for sampling deep-sea copepods throughout the Atlantic Ocean, effectively linking the two major study areas in the Arctic Greenland Sea and in the Atlantic sector of the Southern Ocean.

During ANT XXIV-1 deep-sea copepods were sampled by MOCNESS and Multinet hauls at ten stations and sorted alive immediately after the catch in a cold container. About 1,200 specimens from at least 57 different species were collected and deep-frozen at -80°C for later molecular genetic and biochemical analyses in the home laboratory. Sampling concentrated on the two families Euchaetidae and Aetideidae, but additional species of deep-sea copepods including Megacalanus princeps, Bradycalanus spp., Gaussia princeps, Pleuromamma spp. and Lucicutia spp. were also collected. In particular, we were lucky to find individuals of some of those species also sampled in Polar Regions, e.g. Gaetanus brevispinus, G. tenuispinus and Paraeuchaeta barbata, for comparative molecular genetic analyses. The preliminary results indicate that several species of deep-sea copepods so far considered bi-polar or anti-tropical in their distribution are in fact cosmopolites, which inhabit greater depths in tropical and sub-tropical latitudes (tropical submergence). Because of the very limited sampling effort for pelagic deep-sea species in lower latitudes, their occurrence there may have been underestimated or overlooked so far.
Species of Euchaetidae and Aetideidae sampled during ANT XXIV-1 will help to complete the phylogenetic tree of these families. A total of 485 frozen samples was collected and will be used for stable isotope and fatty acid biomarker analyses to study trophic level and dietary composition of deep-sea copepods from different latitudes.
