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Addressing “Vulnerable” in VMEs
• The concept of vulnerability is a critical element of the guidelines.
• Paragraph 14 of FAO Guidelines states (italics ours): “[v]ulnerability is
related to the likelihood that a population, community, or habitat will
experience substantial alteration from short-term or chronic disturbance,
and the likelihood that it would recover and in what time frame. These are,
in turn, related to the characteristics of the ecosystems themselves,
especially biological and structural aspects. VME features may be physically
or functionally fragile. The most vulnerable ecosystems are those that are
both easily disturbed and very slow to recover, or may never recover.”
• Therefore, the concept of a VME is linked to the ecosystem in which
populations, communities and habitats are nested and interact at a
functional level.
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Understanding the Ecosystem Part of VMEs
• VME “indicator species” refers to species that signal the
occurrence of VMEs.
• VME “indicator species” are not homogeneously
distributed across seamount substrates.
• Application focus on seamount rocky outcrops and their
charismatic megafaunal species.
• Other habitats (e.g. sand, coral rubble), with rare species,
occur in these landscapes.
• Ocean ecosystems are typically large, boundaries defined
by water masses and fronts.
• VMEs in general usage are really referring to communities.
• Delineation of the ecosystem also requires a “processfunctional” approach that accounts for species life
histories, species interactions, movement ecology,
oceanographic processes, and energy flow.
• E.g., Solenosmilia is not a VME. The VME is the
Solenosmilia community.
• Ecosystems are composed of multiple habitats that
support different communities and are connected and
dynamic through time.
• Seamount VMEcosystems extend over multiple
seamounts.

How Could We Address These Issues?

• Quantify and qualify the attributes of the
ecosystem that the indicators signal to protect
VMEs.

• Co-occurrence of indicator species w/other VME taxa,
features,
• Associated taxa (community structure, species
interactions),
• Connectivity of habitats within seamounts, and
• Connectivity between seamounts.

• Identify the direct and indirect effects of fishing
to assess SAIs.
• Address uncertainty in delineating spatial extent
of VMEs.
• Address uncertainty in developing management
alternatives.
• Focus on indicators alone misses community and
ecosystem level processes.
• Footprint of impacts can be wider than indicator
species responses.

Brief Example: Connectivity is not linear
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Take Away Messages

• Significant adverse impacts to indicator
species alone simply defines a set of
minimum bounds on the effects of human
actions on VMEcosystems.
• Survey data on density and distribution of
indicator species, while necessary,
produces a static snapshot in time.
• Habitat suitability models and related geospatial analyses give an impression of
precision and quantitative certainty while
implicitly ignoring critical but poorly
known elements of the ecology of
communities and ecosystem dynamics.
• Management decisions, especially given
the known characteristics of
VMEcosystems, should be made by
explicitly addressing the limits to
understanding and the consequences of
errors in decision-making.

