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a b s t r a c t

The Nazaré Canyon on the Portuguese Margin (NE Atlantic) was sampled during spring-summer for three
consecutive years (2005–2007), permitting the first inter-annual study of the meiofaunal communities at
the Iberian Margin at two abyssal depths ( 3500 m and  4400 m). Using new and already published
data, the meiofauna standing stocks (abundance and biomass) and nematode structural and functional
diversity were investigated in relation to the sediment biogeochemistry (e.g. organic carbon, nitrogen,
chlorophyll a, phaeopigments) and grain size. A conspicuous increase in sand content from 2005 to 2006
and decrease of phytodetritus at both sites, suggested the occurrence of one or more physical disturbance
events. Nematode standing stocks and trophic diversity decreased after these events, seemingly followed
by a recovery/recolonisation period in 2007, which was strongly correlated with an increase in the
quantity and bioavailability of phytodetrital organic matter supplied. Changes in meiofauna assemblages,
however, also differed between stations, likely because of the contrasting hydrodynamic and food supply
conditions. Higher meiofauna and nematode abundances, biomass and trophic complexity were found at
the shallowest canyon station, where the quantity, quality and bioavailability of food material were
higher than at the deeper site. The present results suggest that even though inter-annual variations in the
sedimentary environment can regulate the meiofauna in the abyssal Nazaré Canyon, heterogeneity
between sampling locations in the canyon were more pronounced.

& 2013 Elsevier Ltd. All rights reserved.

1. Introduction

In contrast to earlier ideas of the deep sea as a remote faunal desert,
we now know that it harbours diverse assemblages of animals and
protists. Organisms inhabiting this environment are subjected to
variable regulating disturbance and seasonal/episodic productivity
regimes related to upper water-column processes (Gage and Tyler,
1991). Understanding benthic community responses to such events
allows insights into deep-sea diversity and dynamics (Gage and Tyler,
1991; Gooday, 2002; Billett et al., 2010). There is evidence that smaller

benthic organisms tend to respond quickly to pulses of organic-rich
detritus, with increases in standing stocks and enhanced metabolic
responses (Gooday, 2002; Guidi-Guilvard et al., 2009). Neverthelesswe
are still confronted with a lack of knowledge on the scales (temporal
and spatial) at which different processes regulate deep-sea commu-
nities, including conclusive insights into the cause–effect relationships
(Glover et al., 2010; Ingels and Vanreusel, 2013). In addition, for certain
relatively homogeneous deep-sea habitats it is possible to roughly
predict faunal response to, for instance, yearly peaks in organic matter
(OM) fluxes (Gooday, 2002), while for other, more complex and
dynamic habitats, patterns are more challenging to investigate. This is
particularly the case for submarine canyons,where different regulating
processes and heterogeneous environmental conditions act in concert,
in time and space, to structure faunal communities (e.g. Bianchelli et al.,
2008; Ingels and Vanreusel, 2013; McClain and Barry, 2010).

Submarine canyons are pervasive, large-scale geological fea-
tures that cut the continental shelf and slope, and form a direct
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