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Abstract

Currently, there is little comparative data on ‘efficiency’ of different engineering species, i.e. spe-
cies richness, density and biomass of the associated organisms that have been supported by
engineering species. The use of fouling communities makes it possible to compare the efficiency
of different engineering species under the same conditions, which is necessary to obtain correct
estimates and difficult to do when studying natural bottom communities. In this study, we have
analysed the fouling communities in four different mussel culture farms in the White Sea to test
the following hypotheses. (1) Different engineering species (mussel Mytilus edulis, solitary ascid-
ian Styela rustica, sponge Halichondria panicea) have different assemblages of the associated
vagile fauna. (2) Mytilus edulis is the most efficient engineering species, i.e. species richness,
species diversity, density and biomass of the associated vagile fauna is higher in the mussel
communities than in those dominated by Styela rustica or Halichondria panicea. The first
hypothesis was confirmed, while the second was rejected. In all the culture farms studied, all
parameters of the mussel-associated vagile fauna were not higher and in most cases were even
lower than those of the fauna associated with ascidians or sponges. The reason for this seems
to be the very dense packing of mussels in patches. Therefore, Mytilus edulis is not the most effi-
cient engineering species among fouling organisms, at least in the conditions of the subarctic
White Sea. The data obtained are particularly important in view of the ever-increasing volume
of anthropogenic substrate and fouling communities in coastal marine ecosystems.

Introduction

Mass aggregations of some epibenthic organisms are commonly known to serve as a habitat
for a variety of motile, sessile and sedentary fauna providing food and refuge from predators
or adverse environmental conditions (Gutiérrez et al., 2011). These properties have been
shown for the populations of ascidians (Monteiro et al.,, 2002; Castilla et al., 2004), sponges
(Abdo, 2007; Gerovasileiou et al., 2016), algae and seagrass (Crowe et al., 2013; McCloskey
& Unsworth, 2015), corals (Curdia et al, 2015; Ponti et al., 2016), tubicolous worms
(Albano & Obenat, 2009; Gravina et al., 2018), shared populations of barnacles and ascidians
(Yakovis et al, 2007). The environmental modification caused by these organisms and their
impact on the associated and surrounding fauna are so significant that these organisms
have been termed ecosystem engineers, bioengineers or foundation species (Jones et al.,
1994, 2010; Crain & Bertness, 2006). The well-known representatives of engineering species
are bivalves, most notably various species of mussels: Mytilus edulis L. and Mytilus trossulus
Gould (Tsuchia & Nishihira, 1985, 1986; Giinther, 1996; Commito & Rusignuolo, 2000;
Khaitov et al., 2007; Arribas et al., 2014), Mytilus galloprovincialis Lamarck (Emri¢, 1996),
Mytilus  californianus Conrad (Suchanek, 1992), Perumytilus purpuratus (Lamarck)
(Tokeshi, 1995; Thiel & Ullrich, 2002); Mytilus edulis platensis d’Orbigny and Perna perna
(L.) (Borthagaray & Carranza, 2007), Semimytilus algosus (Gould) (Tokeshi, 1995; Tokeshi
& Romero, 1995), Septifer virgatus (Wiegmann) (Seed, 1996) and others.

A wide geographic distribution of mussels, a large number of published studies and the eco-
logical as well as commercial importance of these molluscs have created the notion of their
high efficiency as engineering species (Gutiérrez et al., 2003). One of the outcomes of ecosys-
tem engineers’ activity is high species diversity of associated organisms that can serve as an
estimation of engineering species efficiency. A number of studies have now been conducted
to determine the factors that promote high species diversity and abundance of associated
fauna in the populations of engineering species. In the majority of these studies, the spatial
or structural complexity produced by the population of engineering species, i.e. the physical
component, is treated as the leading factor in the formation of the associated fauna. The
role of the fact that the space is organized by a living organism is not separated from the overall
effect or interpreted as a much less significant factor (Myers & Southgate, 1980; Dean, 1981;
Crooks & Khim, 1999; Lee et al, 2001; Abdo, 2007; Palomo et al., 2007). Some studies,
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ABSTRACT: An ecosystem engineer's influence on associated organisms includes 2 components:
physical and biological. The physical component is the spatial environment created by the ecosys-
tem engineer, while the biological component is the physiological activity of the engineering spe-
cies. However, little is known about the ratio between these components. We evaluated this ratio
for Mytilus edulis L. by means of a field experiment in which communities of organisms that
developed on bare ceramic plates (controls, C) were compared with those that formed on plates
carrying patches of live mussels (L) or artificial patches made of mussel dummies (D). The exper-
iment was performed using 2 different age-size groups of mussels and dummies (small-young
and large-old). Live mussels had only a weak positive effect on species richness of the associated
organisms, but the structure of the communities that formed on tests plates (L, D and C) differed
significantly. The similarity of the communities of associated organisms between C and L was
1.5-3 times less than between C and D. Mussel size-age factor had no significant effect on com-
munity structure other than on the algal assemblage. The results of this experiment suggest that
the influence of mussels on associated organisms cannot be reduced to only the effect of increas-
ing complexity of the spatial environment. The influence of the biological component is significant
and can exceed that of the physical component. Thus, in ecosystem engineering, non-living spatial
structures cannot serve as an identical substitute for a population of living organisms.

KEY WORDS: Ecosystem engineer - Positive impacts - Negative impacts - White Sea -
Fouling community
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1. INTRODUCTION

Sedentary and sessile organisms that can modify
their environment and provide a habitat for other
animals and plants are now commonly called ecosys-
tem engineers (Jones et al. 1994, 2010, Crain & Bert-
ness 2006). Although this terminology is relatively
recent (Jones et al. 1994), ecosystem engineering

*Corresponding author: vkhalaman@gmail.com

itself has actually been studied for about a century.
The term ‘edificator' (Latin: aedificator —builder) was
introduced to plant ecology as early as the first half
of the 20"™ century to refer to plant species that
transform and shape their environment and pro-
vide niches for associated organisms (Braun-Blanquet
1928, Sukachev 1928). This term was initially used in
terrestrial plant ecology but was later extended to
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