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The World Is Losing Its

Sandy Beaches. Here's
What We Can Do to Save
Them

By Karen Martin, PhD

Sandy beaches are beloved recreational settings, and they are also one of the world’s most endangered
ecosystems. Up to 70% of California’s beaches may disappear by the end of this century, as climate experts
forecast sea level rise and eroding coastlines in the decades ahead. Increased intensity and frequency of
storms damage infrastructure and cause rapid loss of this unconsolidated sediment. Finding ways to sustain
sandy beaches is a global challenge for the near future.

Protection of infrastructure and human access for recreation and cultural benefits along the coast are of
great concern, as seen in the rapid response and huge sums of money dedicated to recovery after significant
storm events. Long-term solutions to coastal planning must also seriously address the conservation of beach
ecosystems.

Yes, sandy beaches are ecosystems. Most people recognize kelp forests, coral reefs, and rocky tidepools as
coastal ecosystems. Like them, sandy beaches have their own unique biodiversity, food webs, and
ecosystem services. Endemic plants and animals depend on sandy beaches for part or all of their life cycles.
Worldwide, mostly unseen species of crustaceans, mollusks, worms, and insects break down sea wrack that
washes ashore, recycling the nutrients and providing the link of the food web that nourishes shorebirds,
herons, and nearshore fishes. Beautiful flowering plants found only on beaches and dunes hold sand in
place and provide habitat for additional species.

More easily seen, beaches serve as nurseries for the young of many species. Seals and sea lion pups are
unable to swim for the first few weeks of life and depend on a safe shoreline until they are able to forage on
their own. Sea turtles famously come ashore to lay eggs in dunes and on sandy beaches. Loss of habitat
prevents these beloved animals from returning to their site of origin, meaning they must find new places to
nest. Another issue with warmer temperatures is that sea turtles, like many reptiles, develop into males or
females depending on the temperature during egg incubation. Hotter days lead to greater proportions of
females and fewer males.

Several shorebirds rely on sandy beaches for nesting. Western Snowy Plovers and Piping Plovers lay eggs
in a simple scrape in the sand, similar to a footprint. Adults and eggs are hard to see because of their
camouflaged coloration. Domestic dogs and cats, beach grooming, and beach driving disturb their habitat.
These small birds are threatened or endangered on the east and west coasts of North America because of
their beach nesting ways.

There are even some fishes that reproduce on sandy beaches. Most strikingly, California Grunion swim
ashore in great numbers to leave eggs buried on sandy beaches during summer high tides. Incubation of
eggs under warm beach sand makes this native southern California species more vulnerable to global
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warming than other, strictly aquatic fishes. Grunion have recently started shifting northward, spawning on
parts of the coast that are cooler and hold fewer sandy beaches, so preservation of their nursery habitat is
essential for their survival.

Shoreline armoring by seawalls and rock revetments often are used for protecting constructed infrastructure
such as roads and buildings. Unfortunately, these projects harden the shoreline and accelerate sand loss by
increasing wave reflection, causing faster erosion. Holding the line on the coast with armoring ultimately
drowns the beach and destroys the beach habitat for people and for wildlife.

Groins are another example of constructed sand management. These short, hard structures perpendicular to
the shoreline trap sand on one side, increasing beach width on that side, but on the other side, they starve
the beach by preventing natural transport of sand through the current.

While it may not be possible to maintain beaches in all their current locations, planning for the future should
take into account the ecological contributions of beaches and the organisms that rely on them. Plans for
sustainability must include the living components of the beach ecosystem, not just the sand. The beach is
the transition zone between land and ocean, and this ecosystem contributes to both terrestrial and marine
food webs, benefiting both sides of the coast.

Dune restoration is one example of a nature-based approach to beach sustainability. Native plants are able
to survive in this difficult environment. Plants are essential to a dune to stabilize and increase its sand
storage capacity and habitat value, making it much more functional than a simple pile of sand or a rock
revetment. The ability to grow with wind and wave wash, then contribute sand back to the beach during
storms, means dunes are much more adaptable to a changing environment than seawalls.

Blue carbon storage is another benefit of a nature-based approach to coastal management. For example,
restoring nearshore seagrass beds reduce wave energy and protect against sand erosion on the beach. The
seagrass bed removes carbon dioxide from the atmosphere and provides another important habitat for
juvenile fishes, invertebrates, and algae, with multiple positive benefits beyond shoreline stabilization.

In the future, beaches may require combinations of hardened structures such as groins with nature-based
solutions such as dune restorations. A spectrum of “green to grey” engineering projects that combine built
structures with landscape and plant-based solutions increase sustainability. Planning that protects the
unigue, endangered beach habitat points the way to future adaptation for many more species than just
humans, providing the public opportunities for wildlife watching and ecological benefits for land and sea.

Nature-based solutions can help stabilize sand while providing habitat for the charismatic birds, turtles,
seals, and other animals whose lives depend on this ecosystem. Beach nurseries of all types are threatened
by predators and poachers, artificial lights at night, and climate change. Beaches are essential habitats for
many different kinds of organisms around the world, and these species will not survive if beaches disappear.
Protecting sandy beaches for the future must make space for the many plants and animals that cannot live
or reproduce anywhere else. Conserving sandy spaces for wildlife as well as humans must be a priority for
beach restoration and preservation.

Karen Martin, PhD is a Distinguished Professor Emeritus of Biology at Pepperdine University in Malibu, CA.
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