Preface

The coast of Brazil was born from the tectonic divorce of Gondwanaland, but
geomorphic forces and mangroves have acted over time to smooth out rifts and
create settings that in turn transformed the coast and hid the marks of the separation.
In fact, the smooth shoreline of Brazil is the manifestation of nature’s own healing
power and self-organization that in the process creates unexpected novelty. Jagged
rifting sediments and mangroves combined to create a coastline dominated by
beaches, sheltered coastal lagoons, and estuaries that in turn have become habitats
for life that through animal migrations have transhemispheric importance.

The study of mangroves covers a wide domain. For convenience, we have
subdivided the book into parts that correspond roughly to levels of organization.
Just like a Russian nesting doll or a fractal, knowledge comes in layers, so we have
attempted to present those layers as well from the largest broadest view in four parts.

The first part, Tropical and Subtropical Brazilian Coastal Zone, introduces the
reader along the coastline through different scales of observation. For instance, the
term “mangrove” refers to individual trees or whole ecosystems. This apparent
ambiguity reflects their scaleless fractal nature. They may occur as individuals,
ecosystems, landscapes, and whole coasts as in northern Brazil. Along the country’s
coastline, we meet various transformations and local versions of mangrove consortia
with local factors to enhance the diversity of the coast itself while coupling with the
continental shelf and the offshore ecosystem. Here, we provide a closer look at the
responses of mangroves and salt marshes, where the reader can catch a glimpse of
their secret, their ability to deal with extreme dynamism. The entire part ends up
revisiting a 1990 perspective on broad generalizations based on rudimentary tech-
nology available at the time, now through modern tools and perspectives. This
highlights the importance of how trained eyes and technology make for a great
partnership. Not much changed through the decades in terms of interpretation, but
the depth of knowledge provided for a much better understanding and appreciation
of the complexity of natural processes and their openness.

Part 11, The Mangrove Ecosystem, tackles core principles in the understanding of
mangroves as individuals, populations, and communities. The power of keen
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observation is highlighted but the need for scope is identified as a requisite for
detecting long-term trends and ascertaining possible responses to environmental
changes as well as establishing phenological patterns of mangrove forests. Genetic
and epigenetic studies provide clues on the orthogenesis of mangrove ecosystems,
taking into consideration their importance as information processors and historical
entities. Furthermore, other aspects of mangrove responses to the environment
reflect the close link between species, ecosystem, and settings. We give special
attention to litterfall data from all along the Brazilian coast, reflecting once more the
diversity and potential of our coast to hosting and providing new life.

The third part, Mangrove and Salt Marsh Associates, focuses on diverse organ-
isms and communities that are essential aspects of ecosystem function. Generally
overlooked by mangrove specialists due to its structural complexity, microorganism
communities drive geochemical cycles and ecosystem services. Macroalgae can also
be found in mangrove and salt marsh ecosystems along the entire coast; their
temporal and spatial variability is driven by changes and fluctuations in environ-
mental factors describing survival strategies that involve the production of a diverse
array of bioactive compounds. Zooming out, meio- and macrofauna inhabit the
usually low oxygen, highly saline sediment of mangroves and salt marshes. They
are a set of silent but crucial actors that process organic matter and route it among
multiple pathways. On the other side of the spectrum is the iconic community of
Brachyuran crabs. Their roles span whole domains, ecological, social, and even
hemispheric by supporting human societies and trans-hemispheric migratory birds.
With effect, this is one of the most well-known study cases of ecological connec-
tivity. The same is true for the ichthyofauna, which act as a bridge between the
massive productivity in mangroves and salt marshes and the adjacent oligotrophic
high seas. Last, but not least, we highlight the importance of flagship species, such as
the Antillean manatee, as a powerful ecosystem conservation tool.

Part IV, Conservation Strategies, deals with an emerging level of organization
that is related to the integration of social and ecological processes to shape a new
domain, that of an integrated social-ecological system (i.e., biogeocoenosis).
Throughout Brazilian history, mangroves played an important role in the shaping
of the coastline; initially perceived as barriers in the eyes of the arriving Europeans,
they were nevertheless exploited in diverse ways, facilitating the establishment of
coastal cities. This ambiguity is a manifestation of the human ecological shortsight-
edness that can only be changed by blending or learning from traditional and ethnic
practices that were formed through centuries of cohabitation. In the national context,
specific extractive reserve protected areas take traditional communities into consid-
eration, and the system that regulates them forms the backbone of the country’s
conservation strategy. Among important conservation strategies, we highlight the
importance of education for a citizen-driven, transformative practice. In the same
way, we suggest that a setting-landscape perspective is the most effective way of
perceiving mangrove and salt marsh ecosystems. These settings are both transfor-
mative and self-organizing through different scales in space and time, creating a
densely woven fabric that can only be managed in an integrated fashion. The
complexity emerging from this fabric breeds irreducible complexity related to the
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outcomes of interventions. This suggests that environmental management should be
multiscale adaptive through dynamic framing in order to achieve compatibility with
the hierarchic complexity that managing mangroves and salt marshes require.

We hope you enjoy the book and do not forget to get your feet muddy as well!
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