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1. lntroduction

ABSTRACT 

Species of the family Sternoptychidae (hatchetfishes) occur worldwide and play criticai roles by sequestering 
carbon, recycling nutrients, and acting as a key trophic link between epipelagic primary consumers and higher 

trophic leveis in marine ecosystems. Nevertheless, basic knowledge on their ecology is still lacking and their 
functional ecology remains understudied with respect to composition, organization, functions and environment 
interactions. Here we integrated comprehensive information collected in the western Tropical Atlantic on the 
diversity, abundance, distribution and trophic ecology of hatchetfishes, including physicochemical features of 

their habitats and extensive carbon and nitrogen stable isotope data on its main prey groups. On this basis we 
defined five functional groups of hatchetfishes with different diet preference, isotopic composition, and vertical 
abundance peaks and reveal a possible high resource partitioning. Additionally, these species might have a 
different feeding tie chronology. Hence, hatchetfishes segregate in different ecological groups responding dif­
ferently to environmental constraints including oxygen concentration and presenting diverse functional roles. As 

deep-sea species that migrate to epipelagic waters, hatchetfishes may play a key role in the transfer of sub­
surface photoassimilated carbon to deeper waters, a pathway through which the effects of climate change at the 
surface are transferred to the deep ocean. Moreover, as consumers of gelatinous organisms, these species convert 
"gelatinous energy" into "fish energy" readily usable by higher trophic leveis, including endangered and com­
mercially important species. This is a crucial trophic relationship that has been historically underestimated due 

to methodology limitations (e.g., quickly digested gelatinous organisms were probably underestimated in pre­
vious studies, based solely on stomach contents). Considering in ecosystem models this trophic relationship, as 
well as the functional organization of hatchetfishes, is important to properly answer key ecological questions 
including resource use, carbon transportation, and influence of mesopelagic community in climate change 

process. 

Mesopelagic fishes, distributed from the surface to approximately 

1000 m, are numerically the most important vertebrate component of 

ali temperate and tropical oceanic waters (Gj0saeter and Kawaguchi, 

1980; Irigoien et al., 2014). Most part of these communities forms high-

density biological layers at around 500 m in search of predator refuge 

during daytime (Sutton, 2013), and ascend to epipelagic layers 

(0-100 m) at night for feeding, following the diel vertical migration of 

zooplankton (Merrett and Roe, 1974). This "largest daily migration of 

animais on earth" (Hays, 2003) represents a major mechanism for 

transporting organic matter below the euphotic zone (St. John et ai., 
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