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Editorial on the Research Topic

Eco-Evolutionary Dynamics of Marine Biodiversity in Human-Dominated Coastalscapes

Humans have substantially altered marine and coastal environments globally, particularly through
the processes of urbanization and urban development (Lazarus, 2017). Urbanized marine
environments are now widespread and expanding rapidly, yet we know little about the intertidal
and subtidal ecology of these communities (Dafforn et al., 2015; Todd et al., 2019). Determining
how marine life persists and how it assimilates and adapts to urban stressors is critical if we
are to build a comprehensive understanding and conceptual framework for managing coastal
systems of the future. This all starts by evaluating and characterizing the variation in ecological
functioning, life history traits, and eco-evolutionary processes of biota across existing human-
dominated coastalscapes. While there is a large amount of empirical evidence on terrestrial plant
and animal responses to urbanization worldwide (e.g., Alberti et al., 2017), there is less information
about marine systems (see Todd et al., 2019 for a recent synthesis).

Greater effort is needed to describe eco-evolutionary dynamics in human-dominated marine
and coastal environments, particularly at water-land-air transitions, or “coastalscapes,” where
human impacts are most likely to impose selective pressure. We define coastalscapes (building
upon the seascape definition sensu Pittman et al., 2021) as the transitional zone extending from
the shallow subtidal to upland watersheds in close proximity to shore (<10 km). This includes a
complex mosaic of terrestrial, intertidal, and submerged spatial units, exhibiting both a 2D or 3D
configuration. Coastalscapes are dynamic over various time scales ranging from hours to years or
decades. Human-dominated coastalscapes exhibit altered physicochemical conditions (e.g., shifted
hydrological regimes, increased land-derived nutrients and pollutants, increased light and noise),
spatial configuration (e.g., armouring structures, engineered shorelines, and fragmented intertidal
habitats), and temporal variability (e.g., due to human activities like dredging and fishing, as well
as human modifications that increase disturbance frequency like shoreline hardening). Human
pressures may originate from the terrestrial, intertidal or subtidal realm within a coastalscape and
propagate through to surrounding environments.

The collection of articles presented here encompasses two topical areas: (i) life history,
behavioral, and functional traits of mobile fauna across human-dominated coastalscapes, and (ii)
mangroves as part of tropical coastalscapes where eco-evolutionary dynamics are influenced by
human activities, particularly urbanization.
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Three articles dealt with traits of marine fishes and
other megafauna in human-dominated coastalscapes.
Cernadas-Martín et al. studied spatio-temporal variability
in the diet of summer flounder (Paralichthys dentatus) across
13 shallow-water station areas in Shinnecock Bay (Long Island,
USA). Summer flounder is a recreationally and commercially
important flatfish species that recently achieved recovery
status following a stock collapse in 1989. However, it migrates
between human-dominated estuarine and off-shore waters
and in areas subject to hazardous algal blooms triggered by
upland-urban development. The study found fish diets were
strongly influenced by water quality and benthic habitat;
the most salient ecological pattern was a shift from fish-
to invertebrate-dominated diets between pristine and more
degraded seagrass habitats. In another North American
coastalscape (Plum Island Estuary, MA, USA), Taylor et al.
studied the grouping behavior and movement of the striped
bass (Morone saxatilis) relative to the physical environment.
By tagging and tracking 59 individuals across a network of
26 telemetry stations, they found multiple coexisting groups,
described group characteristics, and unraveled associations
between groups, physical site type, and region. Finally,
Smallegange et al. investigated variation in the functional traits
of charismatic marine megafauna (i.e., mobulid rays, cheloniid
sea turtles, and carcharhinid sharks) across human-dominated
coastalscapes. Their findings suggested that while fast-paced
life histories are more responsive to favorable environmental
conditions, slow-paced life histories are the winners under
environmental degradation, presumably reflecting a trade-off
between reproduction and survival.

Mangroves are highly diverse intertidal habitats that can
persist in some human-dominated coastalscapes and serve
as a “fascinating evolutionary laboratory” (Dahdouh-Guebas
et al.). Four papers in the collection explored urban-related
spatial patterns in mangroves and their associated fauna.
Ramos et al. found that the mangrove-tree climbing periwinkle
(Littoraria angulifera) colonized anthropogenic substrates
(boulder seawalls and built structures) on the periphery of a
small city in the Urabá Gulf (Colombia, Southern Caribbean)
where mangrove forests have been cleared. Their surveys of
periwinkles across 13 locations in the large gulf also found
reduced mean shell size and a preference for wave-protected
microhabitats in urban settings. The authors propose that
thermal regimes in the human-made, wave-exposed substrates
may exert selective pressure on individual morphology and
behavior. Branoff and Campos-Cerqueira used passive
acoustic monitoring of avian-anuran assemblages in Puerto
Rico (Greater Antilles) and urbanization gradients at two
different spatial scales (island-wide and local) to assess whether
mangrove-specialist species utilize urban space and to test
the hypothesis that urban communities are dominated by
generalists. Island-wide, urban areas were similar in anuran
and bird species composition relative to more rural areas,

and there was no observed difference in richness. Locally,
avian richness decreased as urbanization decreased. Mangrove
canopy height was a strong predictor of avian richness at
multiple scales. Blanco-Libreros and Ramírez-Ruiz assessed the
linkages between urbanization and habitat features of vulnerable
neotropical true-mangrove tree species (Pelliciera spp.). Across
the distributional range in northern South America, the
authors found that mangrove habitat fragmentation (meaning
lower core area and cohesion among patches) was positively
correlated with urbanization, and suggest this pattern may
correspond with ecological and evolutionary changes in
small, genetically isolated populations of these species. Triest
et al. characterized the genetic structure of three species of
the mangrove genus Avicennia across human-dominated
coastalscapes in The Philippines. Although genetic structure
was not strongly related to human-induced variation in
Avicennia patch size, their findings highlight proximity to
open water and narrowness of mangrove forests as important
factors influencing diversity, inbreeding, and fine-scale spatial
genetic structure.

Altogether, these papers underscore the importance of
anthropogenic and urban-related stressors on ecological
patterns and evolutionary processes within coastalscapes.
They also highlight the need for expanded research on urban
eco-evolutionary dynamics in the marine realm similar to that
proposed by Rivkin et al. (2018). In particular, studies that
improve understanding of rapid speciation and the genetic
basis for distinguishing adaptive from non-adaptive phenotypic
change will be important contributions. As this body of work
expands, we suggest that marine eco-evolutionary dynamics
should be taken into account in urban planning, conservation
practice, pest management, and public engagement (as argued
by Rivkin et al., 2018). In the interim, we also encourage the
use of human-dominated coastalscapes not only as laboratories
and model systems but as opportunities for connecting people
with marine ecosystems through citizen science. A multifaceted
research agenda that integrates both social and ecological
interests in non-traditional ways would catalyse understanding
of the bi-directional relationships between ecology and
evolution in human-dominated coastalscapes, providing greater
insight into core areas for conservation on urbanized coasts
(see Dearborn and Kark, 2009).
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