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Introduction

Madagascar, situated in the Indian Ocean off the southeastern coast of Africa, has
often been described as a naturalist’s paradise and a living laboratory of evolution.
Having split from the Indian subcontinent millions of years ago, the island’s
geographic isolation has resulted in a fascinating evolutionary journey, one that has
given rise to both a rich array of animal life and an even more striking floral diversity.
Nowhere else on Earth is the phenomenon of endemism as pronounced as it is in
Madagascar: more than 80% of its plant species occur nowhere else, making the
island’s flora one of the most unique on the planet.

This book, Native Plants of Madagascar: A Guide to the Native Plants of Madagascar,
invites you to explore this botanical wonderland in depth. From lush rainforests that
cloak the steep eastern escarpment to the stark, otherworldly spiny thicket of the
south, Madagascar’s landscapes are defined by the plants that inhabit them. Rising
plateaus, riverine wetlands, open savannas, and mangrove-fringed coasts create
habitats for an astonishing variety of plants—species that have evolved extraordinary
forms and life histories, often with close ties to Madagascar’s iconic lemurs, insects,
and birds.

Our journey begins with an exploration of the island’s geological history and the
pivotal role it played in separating Madagascar’s fate from mainland Africa and India.
We then move through the ecological zones that make up the island’s complex
habitats, unraveling the incredible stories of adaptation, survival, and mutualism that
have taken place in isolation for millions of years. In these pages, you will meet the
stately baobabs, the fabled Traveler’'s Palm, spiny didiereaceae, rare orchids that
inspired Charles Darwin, beautifully bizarre carnivorous plants, and much more. Each
plant group serves as a testament to the role that evolutionary processes have played
in shaping this island’s flora.

Yet, the marvel of Madagascar’s botanical riches is not limited to academic intrigue.
Plants play a central role in the daily lives of the Malagasy people. The forests and
grasslands provide food, medicine, shelter, and materials that sustain communities
and traditions, connecting the island’s immense natural heritage deeply to its culture.
Traditional knowledge about the use of plants for healing, nourishment, and spiritual
practices keeps this heritage alive, even as modern science continues to uncover new
compounds and species that may one day change the world well beyond
Madagascar’s shores.

But alongside celebration runs urgent concern. Madagascar's plants are threatened as
never before. Deforestation, agricultural expansion, fire, unsustainable harvesting, and
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the pressures of a rapidly growing population have placed many species on the brink
of extinction. The survival of entire ecosystems—and the livelihoods and cultures that
depend on them—hangs in the balance. As you progress through this guide, you will
also encounter the remarkable efforts of Malagasy and international botanists,
conservationists, and communities striving to protect and restore what remains of the
island’s extraordinary flora.

Native Plants of Madagascar provides a comprehensive overview of the island’s plant
life, structured to highlight both the grand patterns and the intimate details of its
vegetation. Whether you are a student, a botanist, a conservationist, a traveler, or
simply a curious reader, this book is your invitation to discover, learn from, and be
inspired by the irreplaceable botanical treasures of Madagascar.
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CHAPTER ONE: The Geographic and Geological
History of Madagascar

To understand the extraordinary plant life of Madagascar, we must first look far back
in time, millions upon millions of years, to an era when the Earth’s continents were
arranged in configurations vastly different from today. Our story begins not with an
island, but with a supercontinent known to geologists as Gondwana. This immense
landmass, fully assembled by the late Precambrian, some 600 million years ago,
incorporated most of the land in the Southern Hemisphere, including what are now
South America, Africa, Antarctica, Australia, Arabia, and the Indian subcontinent, with
Madagascar tucked in among them.

Imagine this colossal landmass, a single, sprawling entity spanning vast latitudes. For
millions of years, life evolved and spread across this connected world, with flora and
fauna able to migrate across shared landscapes. Madagascar, or rather the block of
crust that would become Madagascar, was situated in a central position within this
supercontinent, a place where the geological histories of Africa, India, and Antarctica
converged. The rocks beneath Madagascar bear the signatures of ancient mountain-
building events, evidence of the immense forces that shaped Gondwana.

But supercontinents are not eternal. Driven by the slow, inexorable convection
currents deep within the Earth's mantle, the tectonic plates that make up the planet's
crust are in constant motion. Around 180 million years ago, during the Early Jurassic
period, the mighty Gondwana began to fracture and break apart. This monumental
rifting event initiated the separation of the western half (Africa and South America)
from the eastern half (Madagascar, India, Australia, and Antarctica).

The first major split that directly impacted Madagascar was its separation from the
African continent. This rifting began in the Somali Basin as far back as the
Carboniferous, around 300 million years ago, but the significant rifting causing the
separation from Africa is dated to around 160 to 180 million years ago. This event
opened the nascent Mozambique Channel, the body of water that now separates
Madagascar from mainland Africa. The separation wasn't a clean break; it involved
displacement along a large transform fault system known as the Davie Fracture Zone,
which runs parallel to the western coast of Madagascar.

As the African plate moved away, the block of crust that would become Madagascar,
still attached to India and Antarctica at this point, began to rift southward, moving
roughly parallel to the African coast for a time. This initial separation created a
significant marine barrier, marking the beginning of Madagascar's journey towards
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isolation. The Mozambique Channel, though relatively narrow today (around 250 miles
at its closest point), became an increasingly effective barrier to overland dispersal
from Africa.

Following the initial split from Africa, the eastern part of Gondwana continued its own
fragmentation. Around 115-120 million years ago, India began its rapid northward
journey, separating from Antarctica and Australia. Madagascar remained attached to
India for a significant period after separating from Africa. This combined Indo-
Madagascar landmass continued to move as a single unit for tens of millions of years.

The final act of separation that sealed Madagascar's fate as a unique evolutionary
crucible occurred between 84 and 95 million years ago, during the Late Cretaceous
period. At this time, the landmass split again, with India breaking away from
Madagascar and the Seychelles. This rifting event is thought to have been associated
with significant volcanism, particularly in the southern part of the island, linked to a
mantle plume. Some theories suggest this massive outpouring of basalt may have
even covered the entire island in lava flows temporarily.

Once India pulled away on its swift trajectory towards Asia, Madagascar was left adrift
in the Indian Ocean. By the end of the Cretaceous period, approximately 66-90 million
years ago, the island was effectively isolated, separated by vast stretches of ocean
from Africa to the west and the [J[J-Seychelles landmass to the northeast. This
prolonged and profound isolation is the single most important factor in explaining the
unparalleled endemism found in Madagascar's flora and fauna today. Life on this
island was left to evolve in its own way, without the constant influx of new species
from larger continental landmasses that would introduce competition and alter
evolutionary pressures.

This geological history didn't just isolate the landmass; it also shaped its very
foundations. The core of Madagascar is composed of ancient Precambrian crystalline
basement rocks, which are over 2.5 billion years old in some areas. These incredibly
old rocks form the bedrock of the central and eastern parts of the island and were
heavily influenced by the tectonic collisions that assembled Gondwana hundreds of
millions of years ago.

Overlaying these ancient basement rocks, particularly in the western parts of the
island, are younger sedimentary rock formations. These layers were deposited over
millions of years in basins that formed as Gondwana began to rift apart. They tell a
story of changing environments, from continental deposits to marine incursions,
reflecting the dynamic geological processes that shaped the island as it drifted.

The rifting process itself, especially the final separation from India, played a crucial

role in sculpting Madagascar's present-day topography. The dramatic eastern
escarpment, a steep slope that plunges from the central highlands towards the narrow
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coastal plain, is a prominent feature formed by faulting associated with this breakup. It
acts as a significant geographical barrier, contributing to the distinct ecological zones
found on the island.

The central part of the island is dominated by the highlands, a vast plateau ranging in
altitude from 800 to 1800 meters. This region exhibits a diverse topography, including
rounded hills, dramatic granite outcrops, and remnants of extinct volcanoes like the
Ankaratra Massif, which reaches elevations over 2,600 meters. The volcanic activity
here is a reminder that the island's geological story is not yet finished.

While Madagascar has been tectonically quiet compared to plate boundaries since its
isolation, it is not entirely dormant. The island still experiences seismic activity,
particularly concentrated in areas like the Ankaratra plateau and the Alaotra-Ankay rift
valley, which are considered extensions of the East African Rift System that is
currently breaking apart the African continent. Though the splitting is happening at a
glacial pace, only a few millimeters per year, it is a continuation of the immense forces
that created the island.

The island's current land area of over 587,000 square kilometers makes it the world's
fourth-largest island. Its elongated shape, stretching roughly 1,000 miles from north to
south and about 350 miles at its widest point, is a direct consequence of the rifting
and transform faulting that occurred during the breakup of Gondwana. This substantial
size, coupled with its varied topography, has created a mosaic of diverse habitats,
from humid coastal lowlands to high mountain peaks.

The gently sloping western side of the island descends from the central highlands
towards the Mozambique Channel, characterized by broader sedimentary basins and a
more gradual transition in elevation compared to the abrupt eastern escarpment. The
southwest, in contrast, is the driest region, defined by a unique spiny thicket adapted
to arid conditions, another consequence of geographical position and resulting climate
patterns.

Even today, studies using modern GPS data show that Madagascar is not a single, rigid
block, but is experiencing internal deformation. The island sits across two tectonic
plates, the larger Somali plate to the north and the smaller Lwandle microplate to the
south. This suggests that the island is slowly being pulled apart in places, a subtle but
ongoing chapter in its dynamic geological narrative. While this process is slow, taking
millions of years to manifest significant changes, it highlights the continuous
geological evolution of the island.

Understanding this deep geological past - from being nestled within a supercontinent
to drifting in isolation for millions of years - provides the essential context for
appreciating the remarkable biodiversity found in Madagascar. The island's long
separation created a natural laboratory for evolution, allowing plant life to diversify
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and adapt in unique ways, free from the influences of other continents. This ancient
history is written in the rocks, shaping the landscapes and ultimately influencing the
very flora we are here to explore.
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