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Abstract:  97 

Madagascar’s biota is hyperdiverse and includes exceptional levels of endemicity. Here, we review 98 

the current state of knowledge on Madagascar’s past and current terrestrial and freshwater 99 

biodiversity by compiling and presenting comprehensive data on species diversity, endemism, 100 

rates of species description and human uses, in addition to an updated and simplified map of 101 

vegetation types. We report a dramatic increase of records and species new to science in recent 102 
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years, and yet the diversity and evolution of many groups remain practically unknown (e.g., fungi 103 

and most invertebrates). Digitization efforts are increasing the resolution of species richness 104 

patterns and we highlight the crucial role of field- and collections-based research for advancing 105 

biodiversity knowledge and identifying gaps in our understanding, particularly as species richness 106 

corresponds closely to collection effort. Phylogenetic diversity patterns mirror that of species 107 

richness and endemism in the majority of analyzed groups. We highlight humid forests as centers 108 

of diversity and endemism, due to their role as refugia and centers of recent and rapid radiations. 109 

However, the distinct endemism of other areas, such as the grassland-woodland mosaic of the 110 

Central Highlands and the spiny forest of the southwest, is also biologically important, despite 111 

lower species richness. The documented uses of Malagasy biodiversity are manifold, with much 112 

potential for the uncovering of new useful traits for food, medicine, and climate mitigation. The 113 

data presented here showcase Madagascar as a unique “living laboratory” for our understanding 114 

of evolution and the complex interactions between people and nature. The gathering and analysis 115 

of biodiversity data must continue, and accelerate, if we are to fully understand and safeguard this 116 

unique subset of Earth’s biodiversity. 117 

 118 

One Sentence Summary: Madagascar’s biodiversity is the product of complex processes that 119 

produced remarkable life-forms, many remaining undocumented. 120 

 121 
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Main text: 122 

The Republic of Madagascar, an island country off the East coast of Africa, is home to a unique 123 

assemblage of taxa and a diverse set of ecosystems. The high levels of terrestrial and freshwater 124 

diversity have arisen over millions of years through complex processes of speciation and 125 

extinction. Understanding the origins, evolution, current distribution, and uses of this extraordinary 126 

diversity is crucial to highlighting its global importance and guiding urgent conservation efforts 127 

(1, 2).  128 

Origins of Madagascar’s biota 129 

Once part of the Gondwana supercontinent, Madagascar and India split from Africa 150–160 130 

million years ago (Ma), with India separating 84–91 Ma (3). The Malagasy fossil record shows 131 

both regional and widespread Gondwanan fauna before continental break-up (Fig. 1A, (4)) but 132 

plant remains are scarce in the record (5). The Cretaceous–Paleogene (K-Pg) mass extinction 66 133 

Ma, when Madagascar had already become an island, is believed to have greatly reduced the 134 

ancient Malagasy fauna. This species turnover presented new opportunities for the establishment 135 

and radiation of colonizers (6, 7). Biotic history during this period is almost entirely inferred from 136 

molecular phylogenies, as there is a long gap in the fossil record during the Cenozoic (8). 137 

Molecular clock estimates suggest that few extant groups date back to potential Gondwanan 138 

vicariance, including some reptile, fish and insect lineages (6, 9, 10) and the plant genus 139 

Takhtajania (11)(Fig. 1A). Most of the current animal, plant and fungal diversity originated from 140 

ancestors of mainly African and Indo-Pacific origin according to phylogenies and biogeographic 141 

reconstructions, and reached Madagascar through overseas dispersal (6, 10-12) (Fig. 1B). The 142 

presence of oceanic surface currents flowing from Africa to Madagascar during the Paleogene, 143 

which subsided in the Miocene (13), coincided with the arrival of multiple vertebrate lineages that 144 
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subsequently diversified (6, 7). It has also been proposed that short-lived land bridges in the 145 

Mozambique channel during the Neogene may have aided migration (14), although the 146 

significance of this is debated (14, 15). In addition, stepping-stone islands in the Indian Ocean, 147 

now submerged, may have facilitated animal and plant dispersal from the Indo-Pacific region (16).  148 

The current peaks and plateaus of Madagascar probably formed in the last 30–40 million years 149 

(My), through mantle upwelling and volcanism, and the last 10 My have seen accelerated uplift 150 

(17, 18). This suggests that rather than evolving on an old, stable surface, many of the current 151 

patterns of biodiversity were shaped by environmental gradients and dispersal barriers that are 152 

geologically relatively young (17).  153 
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Fig. 1: Timing and origins of Madagascar’s biodiversity. (A) Geological and environmental 155 

events in relation to the age of multiple organismal groups. The dark yellow, horizontal bars at the 156 

bottom show the timing of landscape and climatic events. Vertical yellow shading along the panel 157 

corresponds to longer geographical events. Bars and lines show crown and stem ages of 217 158 

lineages that each produced at least two endemic Malagasy species, estimated from molecular and 159 

fossil data. Icons correspond to non-flowering vascular plants, flowering plants, mammals, birds, 160 

dinosaurs (for fossil data), reptiles (here all Sauropsida, excluding birds), amphibians, arthropods, 161 

bony fishes, mollusks, and flatworms. In the fossil data section, the empty bars show the number 162 

of unique species in the fossil record through time that were found in Madagascar, with filled bars 163 

showing the number of unique species endemic to Madagascar. PL: Pleistocene, PLI: Pliocene, 164 

MIO: Miocene, OLI: Oligocene, EOC: Eocene, PAL: Paleogene, lCRE: late Cretaceous, eCRE: 165 

early Cretaceous. (B) Geographical origins of Madagascar’s biodiversity. These treemaps show 166 

the proportional origins of the 217 endemic lineages in (A), estimated through biogeographic 167 

reconstruction, or, if unavailable, the distribution of the sister group. Unsaturated hues represent 168 

the proportion of lineages whose origin is ambiguous.  169 

 170 

Regional differences  171 

Madagascar’s diverse biota and ecosystems have been categorized using many different systems 172 

(e.g., (19, 20)), but data scarcity means that any inferences on the extent of native vegetation prior 173 

to major anthropogenic influences come with a very high level of uncertainty. Here, we summarize 174 

the current vegetation types of Madagascar (dry forest, grassland-woodland mosaic, humid forest, 175 

mangrove, tapia, spiny forest, and subhumid forest) based on a simplified version of the Atlas of 176 

the Vegetation of Madagascar (21) (Fig. 1; Table S1; (22)). While our resulting simplified map is 177 
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adequate for providing an overview of Madagascar’s main vegetation types, a higher resolution 178 

map and more detailed classification is needed for in-depth analyses such as systematic 179 

conservation planning. We suggest that any new mapping classification builds on the existing 180 

mapping (including the updated classification of (23)) but follows the suggestions of the IUCN 181 

global ecosystem typology (24), which is a hierarchical classification system that, at its top level, 182 

defines ecosystems by ecological function and, at detailed levels, distinguishes ecosystems by 183 

species assemblage (25). 184 
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  185 
 186 

Fig. 2.  Map of predominant vegetation types, expanded and simplified from Moat and Smith 187 

(21).  188 

 189 

There is a marked longitudinal rainfall gradient created by the high eastern edge of the mountain 190 

range running from north to south, most of which exceeds 800 m above sea level. Humidity 191 

brought by easterly trade winds and summer monsoons from the Indian Ocean is captured by the 192 

edge and forms a cloud layer at ca. 900–1,200 m. This rain-producing system sustains the patchy 193 
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remains of a ca. 100-km-wide band of evergreen humid forest along the east coast, with extensions 194 

to certain portions of the north. Rainfall patterns are largely unpredictable throughout the country, 195 

and there are frequent but irregular cyclones during the rainy season. This unpredictability is 196 

suggested to have led to unique biological adaptations in Malagasy species, including extremes of 197 

very fast or slow life histories (26, 27). 198 

The Central Highlands have a subhumid climate, which is cooler and drier during the winter. They 199 

are dominated by a grassland-woodland mosaic, where grasslands are mixed with agricultural land, 200 

shrubland and patches of woodland. There are also areas of humid forest and tapia – woodland 201 

dominated by the tree species tapia (Uapaca bojeri), from which the vegetation type takes its name. 202 

Although grasslands increased as a result of the degradation of woody vegetation types after 203 

human settlement, some are derived from the pantropical savanna expansion that started in the late 204 

Miocene (28). The extent of grasslands at the time of human arrival, especially in the Central 205 

Highlands, remains debated (29). To the southwest, the highland mosaic transitions into subhumid 206 

forests and more extensive tapia. 207 

The highest mountains (over 2,500 m) are of igneous origin and support sclerophyllous shrublands 208 

dominated by species of the plant family Ericaceae, and open grasslands around their summits. 209 

Humidity and rainfall decrease in the rain shadow to the west of the Central Highlands, with the 210 

dominant vegetation type transitioning to dry forest, with some deciduous plant species and 211 

succulent elements towards the western coast. Mangroves are mostly found along the Mozambique 212 

Channel coast. The Southwest region is the driest part of the island, and the rainy season, when 213 

present, lasts only up to three months. This climate supports spiny forest, which in global terms is 214 

strictly a thicket, but classed as forest within the context of Madagascar (21). This ecosystem was 215 

previously thought to be Madagascar’s oldest and was widespread across the island when it lay at 216 
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the edge of the tropical belt before the mid-Oligocene. When continental drift moved Madagascar 217 

north and directly into the trade wind zone, the spiny forest ecosystem contracted (3). However, 218 

humid forest has been found to contain taxa belonging to lineages that date back to the Paleocene, 219 

and further evidence from climate reconstructions suggests that Madagascar was moderately 220 

humid at the K–Pg boundary (11, 30) (Fig. 1A).  221 

 222 

The arrival of humans 223 

Human presence in Madagascar – from both Austronesian and African origins – dates to at least 224 

the start of the Common Era (CE) with some evidence to the Early Holocene, from 8000 Before 225 

Common Era (BCE) onwards (31, 32) (Fig. 3). Settlement in the interior and large-scale 226 

anthropogenic impacts likely took place after 1000 CE, with subsequent progressive population 227 

growth from initially sparse settlements from 1200 CE onwards (33, 34). As in other parts of the 228 

world, once human populations began to expand, their activities had substantial impacts on the 229 

biota. This process resulted in landscape transformation from ca. 300 CE onwards (35, 36) and 230 

subsequent extinction of Madagascar’s once-rich megafauna (here defined as vertebrates above 10 231 

kg) through a combination of hunting and habitat displacement (34, 37-40). These extinctions may 232 

have accelerated as a result of a shift from hunting and foraging to herding and farming as the 233 

predominant methods of obtaining food, which brought land clearance and transformation to 234 

agricultural land (41). Drought may have further compounded these changes (42).  235 

Since colonization of the island, humans have introduced crops and livestock for agriculture and 236 

husbandry (43-45) (Fig. 3). Of these, rice and zebu cattle have had the largest impacts on the 237 

landscape (43, 44), due to their vital role in sustaining human populations. Rice is currently widely 238 



Madagascar’s extraordinary biodiversity: Evolution, distribution, and use 

 

13 

 

cultivated both in the Central Highlands (using paddy production) and in the humid east, where 239 

swidden agricultural methods are used (i.e., shifting cultivation involving clearing forest for 240 

conversion to cropland, usually by burning). With the latter practice, soils are rapidly depleted and 241 

remain fertile for only a short period, meaning the land is abandoned for long fallow periods and 242 

further vegetation is cleared at a new location. The expansion of the Kingdom of Madagascar in 243 

the late 1700s, followed by British and French colonialism in the 1800s and 1900s, accelerated 244 

trade and landscape transformation, resulting in a drastic loss of native vegetation across the island 245 

(33). Current patterns of Madagascar’s biological diversity are therefore shaped both by ancient 246 

evolution and recent anthropogenic activities.  247 

 248 
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Fig. 3: Human arrival. Holocene events and environmental change around the time of human 249 

arrival. Dates for human introductions of dogs, zebu cattle, rats, bushpigs, goats, and rice are 250 

provided as well as last dated records of megafauna (hippopotamus, elephant birds, giant tortoises, 251 

giant lemurs) (22).  252 

 253 

Contemporary patterns of richness, endemism, and use 254 

Madagascar is one of Earth’s “hottest” biodiversity hotspots (46), with high species richness and 255 

exceptional levels of endemism across many taxonomic groups combined with high rates of habitat 256 

degradation and fragmentation (Fig. 4) (46, 47). Despite the global significance of Malagasy 257 

biodiversity, many taxonomic groups remain poorly known, and Madagascar ranks among the top 258 

countries for the predicted percentage of terrestrial vertebrates lacking scientific description (48). 259 

Most species are represented by only a small number of records in the world’s natural history 260 

collections, and some groups remain practically unknown, including fungi and most invertebrates. 261 

Estimates place the global number of fungi at more than 6.3 million species (49), and Madagascar 262 

is likely to hold a large proportion of this diversity but, to date, fewer than 2,000 fungal species 263 

and species hypotheses – the latter defined by genetic reference sequences (50) – have been 264 

reported in public databases (51, 52) and checklists (53, 54).  265 

  266 
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 267 

Fig. 4: Diversity patterns. (A) Species richness and endemism of six taxonomic groups in 268 

Madagascar. Native terrestrial and freshwater species counts and percentages of endemic species 269 

are based on estimates using author-curated data compiled from The New Natural History of 270 

Madagascar  (55), and the Catalogue of the Vascular Plants of Madagascar (56). Species richness 271 

maps were generated from species distribution models based on specimen occurrence records and 272 

bioclimatic data; non-native and marine taxa are not included (22). Numbers in parentheses below 273 

color ramps are the number of species used to generate the species richness maps. (B) Patterns of 274 

species richness and collection effort for the same six taxonomic groups. Map grid cells are 25 × 275 

25 km; cell colors correspond to species richness and collection number per cell, based on 276 

specimen occurrence records. Gray denotes an absence of records for that cell. 277 

 278 
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Concerted efforts, including taxonomic research, improved digital access to natural history 279 

collections, and application of molecular techniques for species identification and 280 

delimitation, have resulted in a dramatic increase in the number of records and species new to 281 

science in recent years, even in relatively conspicuous groups such as reptiles and amphibians (Fig. 282 

5). However, many species remain undescribed across most taxonomic groups (57, 58). For 283 

example, as of June 2021, there were 369 described native Malagasy amphibians (59), but the true 284 

number has been estimated to be well over 500 (60). The figures for undescribed species of 285 

arthropods could be orders of magnitude higher. Of the estimated 1,300 species of ants alone (61), 286 

only 781 have been formally described (62).  287 

For Malagasy grasses, concerted herbarium digitization efforts over just three years resulted in a 288 

43% increase in georeferenced species records. This more than doubled the median number of 289 

records per species and improved the resolution of species richness patterns (28, 63). In better 290 

studied groups, such as lemurs, continued advancements in our understanding of their distribution, 291 

ecology, and genetic diversity allow us to better understand their evolutionary history and inform 292 

conservation strategies (64). Together, these efforts show the crucial role of field- and collections-293 

based research in advancing biodiversity knowledge and understanding of spatial patterns of 294 

richness, endemism, and speciation, while providing opportunities to further investigate the 295 

ecological roles of species across Madagascar’s ecosystems.  296 
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 297 

Fig. 5: Rates of scientific documentation. Percentage of described Malagasy ants, amphibians, 298 

reptiles, and vascular plants through time, based on year of basionym publication (22). 299 

 300 

Extensive endemism  301 

Among the 1,316 native species of terrestrial and freshwater vertebrates (4), levels of endemism 302 

are extremely high (90% overall) – all native non-flying terrestrial mammals and native 303 

amphibians are found nowhere else on Earth, and 56% of  birds, 81% of freshwater fishes, 95% of 304 

mammals, and 98% of reptile species are endemic (4, 65-70) (Fig. 4). Little is known about 305 

endemism in insects, but data from the few well-studied groups on the island suggest that it is 306 

similarly high (71, 72). Endemism among Madagascar’s animals is not limited to lower taxonomic 307 

levels: among birds, the island contains one endemic order (Mesitornithiformes) and three endemic 308 

families (Brachypteraciidae, Philepittidae, and Bernieridae) (73). Among mammals, higher-level 309 
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endemism includes the superfamily Lemuroidea, the families Myzopodidae (sucker-footed bats), 310 

Eupleridae (native Carnivora), and Tenrecidae (tenrecs), and the subfamily Nesomyinae 311 

(nesomyine rodents) (68, 70, 74, 75). For amphibians, in the family Mantellidae (mantellid frogs) 312 

all but three species (endemic to the Comoro islands) are endemic to Madagascar, and there are 313 

also three endemic subfamilies: Cophylinae (narrow-mouthed frogs), Dyscophinae (tomato frogs), 314 

and Scaphiophryninae (rain frogs) (65, 76, 77).  315 

The Malagasy flora is also highly diverse and mostly endemic (78). It is estimated that over 14,000 316 

vascular plant species occur on the island (78), including 11,516 described native species, of which 317 

82% are endemic (22, 56). When the estimated 2,550 species that remain to be scientifically 318 

described are factored in, the level of endemism could rise to 87% (78). Among the island’s 319 

flowering plants (angiosperms), there are 310 endemic genera, ca. 19% of the generic diversity 320 

(11); and five endemic families (Asteropeiaceae, Barbeuiaceae, Physenaceae, Sarcolaenaceae, and 321 

Sphaerosepalaceae). Five families dominate the flora in terms of species richness: Orchidaceae 322 

(orchid family, 922 spp., 84% endemic), Rubiaceae (coffee family, 806 spp., 93% endemic), 323 

Fabaceae (pea family, 603 spp., 76% endemic), Poaceae (grass family, 541 spp., 50% endemic – 324 

40% after specialist taxonomic evaluation (79)), and Asteraceae (daisy family, 529 spp., 83% 325 

endemic) (5, 56, 78, 80). These are also the five largest families globally but all five are 326 

disproportionately species-rich in Madagascar relative to the land area (~0.4% of Earth’s total). 327 

The Malagasy bryophyte flora is less well-studied but also diverse – of the 1,215 described 328 

bryophyte species (767 mosses, 443 liverworts, and 5 hornworts), 28% are endemic (81).  329 

Endemism in Malagasy fungi is hard to assess, given that so little is known about the total diversity 330 

of species. However, 14% of the species in the Global Biodiversity Information Facility (GBIF) 331 

and almost 75% of the fungal species hypotheses detected by environmental sequencing have not 332 
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been reported as occurring outside of Madagascar (22). A recent molecular assessment of fruiting 333 

fungi and root samples from five forest sites in Madagascar based on Internal Transcribed Spacer 334 

data (12) found similar levels of endemism – with 65% of sequences not known from outside the 335 

country and 10% potentially new species to science, with much of the new diversity from 336 

ectomycorrhizal samples. This further highlights the possible magnitude of unknown diversity 337 

among Malagasy fungi.  338 

 339 

Spatial patterns of Malagasy biodiversity 340 

Biodiversity is not evenly distributed across Madagascar, with much of the island’s biota occurring 341 

in humid forests in the east, as well as on the eastern flanks of the Central Highlands and in some 342 

northern areas such as the Tsaratanana and Marojejy Massifs (80-83)  (Fig. 4). Overall patterns of 343 

species richness correspond closely to collection effort, and the variation in sampling frequency 344 

across the country therefore makes it difficult to ascertain true patterns of diversity in many groups 345 

(Fig. 4). Species diversity patterns in amphibians, reptiles, and primates are closely mirrored by 346 

corresponding phylogenetic diversity patterns (Fig. S3). An exception occurs in water beetles, 347 

where phylogenetic diversity is negatively correlated to species richness and endemism, 348 

purportedly because narrow endemism in this group is the result of recent radiations (84). The few 349 

studies investigating the distribution of phylogenetic diversity in plants present varied patterns, 350 

some similar to those of vertebrate groups, while others differ markedly (85, 86).  351 

The high species richness and endemism of many lineages in the humid forests of eastern and 352 

northern Madagascar reflect the role of these ecosystems both as forest refugia during glacial 353 

maxima (83, 87, 88), and centers of recent and rapid evolutionary radiations (89-91). This scenario 354 
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is supported by the presence in these areas of high but clustered phylogenetic diversity in reptiles, 355 

mammals, and, to a certain extent, amphibians (Fig. S3). The grassland-woodland mosaic 356 

vegetation of the Central Highlands is marked by its own distinctive endemism, despite a relatively 357 

low species richness (79, 92). Certain groups, including reptiles and some plant families, such as 358 

Fabaceae, Euphorbiaceae, and Malvaceae, show additional centers of diversity in spiny forests that 359 

dominate the island’s Southwest region (56, 80, 82) (Fig. 4). 360 

Species endemism across taxa and regions has arisen through multiple mechanisms, including 361 

allopatric speciation across mountain ranges (93), between isolated inselbergs (94), and in 362 

fragments of forests and wetlands created during the wet–dry cycles of the Quaternary (95, 96). 363 

Narrow endemism is also linked to adaptive radiation across the island’s steep environmental 364 

gradients (82, 95, 97).  365 

 366 

Human use of biodiversity 367 

Madagascar’s rich biodiversity, particularly its diverse flora, has provided many opportunities for 368 

human utilization. Although biodiversity is “useful” in many ways (for example as described by 369 

ecosystem services or nature’s contributions to people, which may be material or non-material), 370 

here we report “utilized species” as those having a documented direct use by humans. Of the 371 

40,283 plant species documented to be used by humans worldwide (98), 1,916 (5%) are found in 372 

Madagascar – of these, 1,596 are thought to be native and 597 endemic to the island (99). Hundreds 373 

of utilized species have also been introduced, such as the Mesoamerican vanilla orchid (Vanilla 374 

planifolia), brought to Madagascar from the island of Réunion by the French in the mid 1800s, 375 

following the discovery of a method to speed up hand pollination by Edmond Albius in 1841 (100). 376 
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Vanilla is the second-most expensive spice in the world, and Madagascar has become the largest 377 

producer globally (101). Vanilla agroforestry is currently expanding, especially in northeastern 378 

Madagascar (in the Sava region) and eastern Madagascar (in the Analanjirofo and Atsinanana 379 

regions), which can pose additional threats to biodiversity in some cases. However, it can also 380 

generate opportunities for conservation and restoration when undertaken in sustainable and safe 381 

settings and accounting for local land use history (101-103). Beyond the widespread cultivation of 382 

a few introduced species, the goods and services provided by Madagascar’s flora are especially 383 

important for subsistence in many rural communities (104).  384 

Documented utilized endemic plants include 310 species used for materials (e.g., woods, fibers, 385 

resins; (105)), 91 edible species, and an additional 120 crop wild relatives that represent genetic 386 

reservoirs for the improvement of food crops. Among the most important edible groups, 38 species 387 

of yams (Dioscorea spp.) are native to Madagascar, 31 of which are endemic (106). Most have 388 

edible tubers and are widely consumed throughout the island, especially when primary crops fail 389 

(106, 107). Crop wild relatives with potential for commercial benefits include Madagascar’s 65 390 

species of coffee, Coffea spp. (108-110), which could be used as gene and trait sources for the 391 

improvement of the two non-native but commercially grown coffee species – robusta (C. 392 

canephora) and Arabica (C. arabica), for example to confer greater climate resilience (111). 393 

Many of Madagascar’s 208 native palm species (98% of which are endemic) are used by people, 394 

often for multiple purposes, for example as construction materials, fibers, medicine, and food 395 

(112). Structural constraints of palms mean that palm exploitation is often fatal to the trees. 396 

Consequently, palm populations are often denuded in otherwise intact habitats due to selective 397 

extraction, which contributes to palms being among the most threatened of the assessed plant 398 

groups in Madagascar, with more than 83% of species evaluated as threatened (113). 399 
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At least 221 endemic plant species have been documented as having medicinal value (98, 114-400 

116). These include several species of Zanthoxylum, which have anti-plasmodial properties and 401 

are used locally to treat malaria (117), and the widely cultivated Madagascar periwinkle 402 

(Catharanthus roseus), which contains diverse and abundant alkaloids used in the treatment of 403 

some cancers and other diseases such as diabetes, high blood pressure, and asthma (118). Many 404 

plant species are used solely in traditional medicine practices in Madagascar. Although scientific 405 

knowledge remains incomplete on the topic, medicinal plant species have been documented as 406 

being used for a wide range of health conditions across many regions and ecosystems (104, 119-407 

121), highlighting the effective and potential value of Malagasy plant diversity for humanity. 408 

The human uses of animals are not as extensive as those of plants, but hunting for meat, especially 409 

forest-dwelling species, provides an important source of nutrition and protein for some 410 

communities (122, 123) and exerts a considerable pressure on wild populations (124-126). 411 

Consumption of insects, particularly orthopterans, lepidopterans, and coleopterans, is also 412 

widespread. Beyond what we report, there are certainly additional potential uses of plants that have 413 

yet to be published or discovered, and additional uses of currently utilized species that have not 414 

been documented by scientists. The data reported here are certainly underestimates. 415 

Madagascar’s rich biodiversity has diverse values. Among them, the multitude of known and 416 

potential uses reported here reinforce the imperative to conserve the unique Malagasy biota in the 417 

face of major threats such as habitat loss and overexploitation (2).   418 

Concluding remarks 419 

Our synthesis shows that the depth and breadth of Madagascar’s remarkable biodiversity – the 420 

product of millions of years of evolution in relative isolation (Figs. 1, 2) – is still being uncovered. 421 
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While the scientific community has accumulated a great amount of information on some 422 

taxonomic groups, others remain relatively unknown, particularly fungi and most invertebrates. 423 

Fundamental information on biodiversity and its uses is essential for guiding conservation action 424 

(2). The gathering and analysis of these data must therefore continue and accelerate, through 425 

equitable practices, if we are to safeguard the multi-faceted aspects of Madagascar’s unique biota.  426 

 427 
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