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[bookmark: _Hlk33186110]Abstract: Delivering the Sustainable Development Goals (SDGs) requires balancing demands on land between agriculture (SDG 2) and biodiversity (SDG 15). The rapidly increasing production of vegetable oils in general, and palm oil in particular, is perhaps the most controversial illustration of these trade-offs. We review palm oil production in the context of global vegetable oil crops and identify a wide range of negative environmental and biodiversity impacts.  Oil palm, however, generally produces more oil per area than other crops, is economically viable in sites unsuitable for most other crops, and offers otherwise scarce economic opportunities to many rural people. Consideration of the relative yields, land requirements, and environmental impacts of different oil crops is crucial to guide decision-making. Reducing palm oil production while the demand for vegetable oil is growing would disproportionately increase global land needs for oil production, impacting food security, climate change, land degradation and other concerns.
One Sentence Summary: We review the environmental impacts of palm oil production and show that trade offs between environmental impacts, relative yields of different oil crops and land needs need to be considered in sustainability planning and policy,
Main Text: 
[bookmark: _Hlk526863664]Over the past 25 years, global oil crops have expanded with major impacts on land use and global trade (1). The land used for growing oil crops grew from 170 million ha (Mha) in 1961 to 450 Mha in 2017 (2) or ~30% of all cropland world-wide (3), meeting a current vegetable oil demand of 210 million tons (4) (Mt), with 84 Mt of this comprising palm oil (5), which is projected to grow to 307 Mt by 2050 (1). Many of these crops, such as soy (125 Mha planted area (2)) and maize (197 Mha planted area (2)), also produce animal feed. The fastest expanding crop mostly used for oil is oil palm (for species names see Table 1), which accounts for ~40% of global vegetable oil (5) on 9% of the land planted with vegetable oil crops (25 Mha planted area) (Fig. 1). This palm originates from Africa (6) where it has been widely cultivated for millennia (7), but it is now intensively grown in Southeast Asia. Between 2008 and 2017, oil palm expanded at an average rate of 0.7 Mha per year (2). Oil palm, soy, and rapeseed together produce >80% of all vegetable oils with cotton, groundnuts, sunflower and coconut comprising most of the remainder (Table 1, Fig. 1). By 2009, according to one estimate, palm oil  was an ingredient of 43% of products found in British supermarkets (8).
As a wild plant, oil palm is a colonizing species that establishes in open areas (9). The cultivated palms are commonly grown as plantation monocultures, although the tree is also used in mixed, small-scale and agroforestry settings. To maximize photosynthetic capacity and fruit yields, oil palm requires a warm wet climate, high solar radiation, and high humidity (10). It is thus most productive in the humid tropics, while other oil crops, with the exception of coconut, grow primarily in subtropical and temperate regions (Table 1). Moreover, because oil palm tolerates many soils including deep peat and sands, it is often profitable in locations where few other crops are viable. The highest yields from planted oil palm are reported from Southeast Asia (11). Yields are generally lower in Africa (12, 13) and the Neotropics(11), likely reflecting differences in climatic conditions including humidity and cloud cover (13), management, occurrence of pests and diseases and planting stock (12).
Palm oil is controversial due to its impacts and opportunities. Loss of natural habitats, along with the biomass loss and peatland drainage that occurs in site preparation, are the main direct environmental impacts from oil palm development (14). Such conversion reduces biodiversity and water quality and to increase greenhouse gas emissions, and, when fire is used, smoke and haze (11, 15).  Industrial oil palm expansion by large multi-national and national companies has also been associated with land tenure conflict (16), although an emerging literature suggests substantial livelihood benefits when small farmers adopt oil palm (17). Yet, it is a valued crop bringing economic benefits to regions with few alternative agricultural development options (18), producing more oil per unit land than other crops and yielding good rates of return on investment for investors, but not without social issues, such as land use conflicts (16), and negative local welfare impacts (19). Here we review the current understanding of the environmental impacts from oil palm cultivation, and assess how it compares to other oil seed crops.  While we recognize the necessity of an objective and comprehensive assessment of human welfare outcomes here our focus is environmental.
[image: ] Figure 1. Main vegetable oil crops (see Table 1). (A) Harvested area from 1961 to 2017. (B) Oil production from 1961 to 2014. Data from FAOSTAT 4
	Oil crop
	Type of crop
	Oil yield (t ha-1) (20, 21)
	Main oil production countries
	Main ecosystem impact
	Kg CO2e/MJ human kcal (22)
	IUCN Red List species threatened by crop

	Oil palm Elaeis guineensis
	Perennial (25 years cycle)
	1.9–4.8
	Indonesia, Malaysia, Thailand
	Mostly negative impact on tropical rainforest
	1.2
	321

	Soybean 
Glycine max
	Annual (~6 months cycle). Nitrogen fixer, rotated with other crops
	0.4–0.8
	China, USA, Brazil, Argentina
	Mostly negative impact on subtropical grass savanna, temperate steppe, and broadleaf forest 
	1.3
	73

	Rapeseed 
Brassica napus and B. campestris
	Annual (~6 months cycle). Rotated with other crops
	0.7–1.8
	China, Germany, Canada
	Limited impacts in temperate steppe and broadleaf forest and taiga
	1.2
	1

	Cotton 
Gossypium hirsutum 
	Annual (~6 months cycle). Rotated with other crops
	0.3–0.4
	China, India
	Limited impacts in subtropical monsoon, dry and humid forest and temperate areas
	1.2
	35

	Groundnuts or peanuts
Arachis hypogaea
	Annual (4-5 months crop cycle). Rotated with other crops
	0.5–0.8
	China, India
	Limited impacts in subtropical monsoon, dry and humid forest and temperate areas
	1.5
	6

	Sunflower Helianthus annuus
	Annual (3-4 months crop cycle). Rotated with other crops
	0.5–0.9
	Ukraine, Russia
	Limited impacts in temperate steppe and broadleaf forest
	1.0
	1

	Coconut 
Cocos nucifera
	Perennial (30 – 50 y cycle)
	0.4–2.4
	Philippines, Indonesia, India
	Mostly negative impact on tropical environments
	n/a
	73

	Maize 
Zea mays
	Annual (5-6 months crop cycle). Rotated with other crops
	0.1–0.2
	USA, China, 
	Limited impacts in temperate steppe and broadleaf forest
	0.7
	131

	Olive 
Olea europaea
	Perennial, long lived. Sometimes inter-cropped
	0.3–2.9
	Spain, Italy, Greece
	Limited impacts in Mediterranean vegetation
	n/a
	14


Table 1. Overview of the major vegetable oil crops and maize, typical production cycle, yields, main production countries, environmental impacts and biomes in which impact primarily occur, and the number of threatened species according to The IUCN Red List of Threatened Species (23) for which the specific crop is mentioned as threat (see Supporting Online Methods). Carbon emissions include carbon opportunity costs and production emissions (22).
Deforestation and oil palm expansion
[bookmark: _Toc497376252][bookmark: _Toc497400323][bookmark: _Toc497400430][bookmark: _Toc497921555][bookmark: _Toc497376254][bookmark: _Toc497400325][bookmark: _Toc497400432][bookmark: _Toc497487791][bookmark: _Toc497921557][bookmark: _Toc497376255][bookmark: _Toc497400326][bookmark: _Toc497400433][bookmark: _Toc497487792][bookmark: _Toc497921558][bookmark: _Toc497376259][bookmark: _Toc497400330][bookmark: _Toc497400437][bookmark: _Toc497921562]Industrial-scale oil palm plantations covered at least 18.7 Mha globally in 2017 (Fig. 2, Table S1). The most extensive areas are in Indonesia (11 Mha) and Malaysia (6 Mha). The true extent is likely to be greater since areas of smallholder plantation not associated with large plantations, and mixed plantings are underestimated via medium resolution (30m/pixel) satellite imagery, precluding a more comprehensive global mapping (24).  Estimates suggest that the proportion of oil palm area under smallholder cultivation varies from 30–60% in parts of Malaysia and Indonesia (19) to as much as 94% in Nigeria (11). Thus, the global area of planted oil palm is likely around 25 Mha (+/-10%). 
The reported contribution of oil palm plantings to global deforestation varies widely with the scope and methods of the specific assessments. We reviewed 21 studies that reported land use or land cover change due to oil palm agriculture (Table S2 and S3). High oil palm deforestation rates were found in Malaysian Borneo (25), for example, where oil palm development accounted for 47% of deforestation from 1972 to 2015 using a 5-year cut-off between deforestation and oil palm development to link the two (26) (Figure 3). In contrast, one global sample-based study suggested that between 2000 and 2013, just 0.2% of global deforestation in “Intact Forest Landscapes” was caused by oil palm development (27). 
[image: ]
Figure 2. Maps of planted industrial-scale oil palm globally according to satellite analysis reviewed and conducted in the current analysis (LANDSAT and MODIS, see Appendix 2), and examples of species it affects negatively: A) Panthera onca (Near Threatened) (28) and Ara macao (Least Concern) (29); B) Pan troglodytes (Endangered) (30); C) Panthera tigris (Endangered) 32, Helarctos malayanus (Vulnerable) (31), Pongo pygmaeus (Critically Endangered) 30, Casuarius unappendiculatus (Least Concern) (32), and Dendrolagus goodfellowi (Endangered) (33). The maps lack information on smallholder oil palm, and on semi-wild plantations.
[bookmark: _Toc496611202][bookmark: _Toc496611258][bookmark: _Toc496611204][bookmark: _Toc496611260][bookmark: _Toc497400338][bookmark: _Toc497400445][bookmark: _Toc497921571][bookmark: _Toc496611206][bookmark: _Toc496611262][bookmark: _Toc496611208][bookmark: _Toc496611264][bookmark: _Toc496611209][bookmark: _Toc496611265][bookmark: _Toc500415963][bookmark: _Toc511055658]The degree to which oil palm expansion has replaced forests (defined as naturally regenerating closed canopy forests) thus also varies with context. One global analysis estimated that 46±18% of new plantation land between 1972 and 2015 expanded into forest, with the remainder replacing croplands, pasturelands, scrublands (including secondary regrowth), and other land uses (11). A breakdown of this number reveals that the percentage planting area that replaced forest ranged from 68% in Malaysia and 44% in the Peruvian Amazon, to just 5-6% in Central America, South America excluding Peru, and West Africa (Figure 3). In general, oil palm expansion in the neotropics is characterized by the conversion of previously cleared lands instead of forests (34, 35), although the extent to which oil palm displaces other land uses into forests remains uncertain. In Indonesia and Malaysian Borneo, industrial plantation expansion and associated deforestation have declined since ca. 2011 (36, 37). However, smallholder oil palm may be expanding. Only two studies to date have clearly differentiated between smallholders and industrial scale oil palm (Table S2). In Peru, 30% of smallholder expansion resulted in deforestation (38), while, in Sumatra, Indonesia this percentage is 39% (39). While there is still a lack of comprehension of deforestation impacts of smallholders (39), recent studies from Indonesian Borneo show that smallholders often convert more fragile ecosystems such as tropical peatlands into oil palm plantations (40).
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Figure 3. Oil palm’s role in deforestation aggregated across studies, years, and regions. The figure on the left depicts the contribution of oil palm to overall deforestation, while the figure on the right shows the percentage of all oil palm expansion that cleared forest. Southeast Asia (SE Asia) excludes Indonesia and Malaysia, which are shown separately, while South America excludes Peru. Bars indicate the standard deviation of the sample mean weighted by study area (Figure S1, Tables S3 and S4).
Palm oil’s direct impacts on species
The International Union for the Conservation of Nature (IUCN) Red List of Threatened Species Version 2019.2 (23) documents 321 species for which oil palm has been indicated as one of the reported threats, significantly more than for other oil crops (Figure 4, Table 1). This comprises 3.5% of species threatened by annual and perennial non-timber crops (9,088 species) and 1.2% of all globally threatened species (27,159 species). Other threats reported in these assessments included timber extraction, unsustainable harvesting of species and habitat conversion for other crops (Supplementary Methods). Species threatened by oil palm include orangutans Pongo spp. (41), gibbons Hylobates spp. (42) and tiger Panthera tigris (43). Results may be biased as not all taxonomic groups have been comprehensively assessed (e.g., arthropods and freshwater mollusks), and threat studies may have focused more on certain oil crops than on others. 
Oil palm plantations contain lower species diversity and abundance for most taxonomic groups when compared to natural forest (44, 45). Plant diversity in some plantations is less than 1% of that in natural forests (44), but because oil palm is perennial, associated plant diversity likely exceeds that of annual crops (Table 1). One study, for example, found 298 plant species in the oil palm undergrowth (46), and another 16 species of fern on oil palm trunks (47). 
Recorded mammal diversity in oil palm appears to be 47–90% lower than in natural forest (48, 49), but strongly depends on presence and proximity of natural forests. Oil palm plantations generally exclude forest specialist species (29, 50), which are often those species of greatest conservation importance(51). For example, forest-dependent gibbons cannot survive in stands of monocultural oil palm, but can make use of in interspersed forest fragments within an oil palm matrix (44, 52). Some species, although unable to survive solely in oil palm, will utilize plantations. For instance, plantations in Malaysian Borneo, excluding surrounding forest fragments, support 17 mammal (53) (out of ca. 175 lowland mammals in that region (54)) and 37 bird species (55) (out of ca. 308 residential and common migratory species in that region (56)), most of them relatively common species. Oil palm in Guatemala and Brazil supported 23 and 58 bird species respectively (29, 57), while 12 species of snake were found in a Nigerian oil palm plantation (58). In Africa, various species, such as Palm-nut Vultures Gypohierax angolensis (59) and Chimpanzee Pan troglodytes (60, 61), and in Southeast Asia, porcupines, civets, macaques, elephants and even orangutans will enter plantations to feed on palm fruit (62).  The highest animal species in oil palm areas, however, is generally found in the wider landscape that includes patches of native vegetation(63-66). Factors that are likely to positively influence biodiversity values in both industrial-scale and smallholding plantations include higher landscape heterogeneity, the presence of large forest patches and the connectivity among these (67-69), and the diversity and structure of undergrowth, for example in palm areas that are grazed by cattle (70) .  
[image: ]
Figure 4 - Species groups with more than 8 threatened species with the terms "palm oil" or "oil palm" in the threat texts of the IUCN Red List of Threatened Species Assessments (Version 2019-1) (23). In total 321 species assessments had oil palm plantations as one of the reported threats which constitutes 3.5% of threatened species threatened by annual and perennial non-timber crops (9,088 species) and 1.2% of all globally threatened species (27,159 species). Other threats reported in these assessments included logging, overharvesting and habitat conversion for other crops (Supplementary Material and Table S5).
Oil palm cultivation involves the introduction and spread of invasive species including the oil palm itself (noted in Madagascar and Brazil’s Atlantic Forests (71)), non-native cover crops and nitrogen-fixing plants (e.g., Mucuna bracteata or Calopogonium caeruleum (72)).  Similarly, management of oil palm plantations can increase local abundance of species such as Barn Owls Tyto alba, introduced into plantations to control rodents (73, 74). Oil palm plantations also support pests such as the Black Rat Rattus rattus, pigs Sus spp., beetles such as the Asiatic Rhinoceros Beetle Oryctes rhinoceros and the Red Palm Weevil Rhynchophorus ferrugineus (9, 74). These organisms have a range of local effects, both positive and negative for biodiversity, including attracting snakes, owls, monkeys and cats preying on small mammals (62, 75, 76), and increasing Wild Boar Sus scrofa populations which reduce seedling recruitment in forests neighboring oil palm (77). Such species can also impact palm oil production. This impact can be negative, for example in reducing oil palm yields through damage to the palm or fruit predation (78). It can also be positive, with riparian reserves and other set-asides containing natural forest potentially contributing to pollination and pest control within the plantation, although they may also harbor pests and disease (79, 80). Studies to date suggest overall limited, or neutral, effects on pest control services, spill-over of pest species, or oil palm yield (81-83). There are also plenty of unknowns, for example, the African beetle Elaiedobius kamerunicus has been introduced as an effective oil palm pollinator and is now widely naturalized in Southeast Asia where it persists also in native vegetation and visits the inflorescences of native palms but its impacts, if any, are unexamined (DS pers. obs.).
Smallholders plantations tend to be smaller and more heterogeneous than industrial developments (often < 50 ha (11, 84)), potentially benefiting wildlife, but this remains poorly studied (45). A handful of studies indicate that smallholdings support similar or somewhat more birds and mammals species than do industrial plantations (51, 67). However, species in smallholder plantations may be more exposed to other pressures, such as hunting, when compared to industrial plantations (67).
[bookmark: _Toc499892629][bookmark: _Toc499892727][bookmark: _Toc499892990][bookmark: _Toc499892630][bookmark: _Toc499892728][bookmark: _Toc499892991][bookmark: _Toc499892631][bookmark: _Toc499892729][bookmark: _Toc499892992][bookmark: _Toc499892632][bookmark: _Toc499892730][bookmark: _Toc499892993][bookmark: _Toc499892633][bookmark: _Toc499892731][bookmark: _Toc499892994][bookmark: _Toc499892634][bookmark: _Toc499892732][bookmark: _Toc499892995][bookmark: _Toc499892635][bookmark: _Toc499892733][bookmark: _Toc499892996][bookmark: _Toc499892636][bookmark: _Toc499892734][bookmark: _Toc499892997][bookmark: _Toc499892637][bookmark: _Toc499892735][bookmark: _Toc499892998][bookmark: _Toc499892638][bookmark: _Toc499892736][bookmark: _Toc499892999][bookmark: _Toc499892639][bookmark: _Toc499892737][bookmark: _Toc499893000]Other environmental impacts
Oil palm plantations have a predominantly negative net effect on ecosystem functions when compared to primary and selectively logged secondary forest (15). The clearance of forests and drainage of peatlands for oil palm emits substantial carbon dioxide (85, 86). Though oil palms can maintain high rates of carbon uptake (87) and their oil can potentially be used to substitute fossil fuels (88), and thus contribute towards sustainable energy (SDG 7) and climate change response (SDG 13), it cannot compensate for the carbon released when forests are cleared and peatlands drained over medium time-scales (22, 89). Compared to other vegetable oil crops, however, the carbon opportunity cost, which reflects the land’s opportunity to store carbon if it is not used for agriculture, is not very different (22) (Table 1). Oil palm plantations, and the production of palm oil, can also be sources of methane (90) and nitrous oxide (91), both potent greenhouse gases that contribute further to climate change, although the former is sometimes used as biogas, reducing net greenhouse gas release (92, 93). Other emissions associated with oil palm development include elevated isoprene production by palm trees, which influences cloud cover and rainfall (94). In addition, there is some evidence that emissions of other organic compounds are also higher in oil palm plantations than in forest, (e.g., estragole and toluene 95), although these emissions appear relatively minor compared to isoprene (96). 
Forest loss and land use change to oil palm impact the local and regional climate, although the extent of these impacts remains debated (97-100). For example, the increased temperatures and reduced rainfall recorded over Borneo since the mid-1970s, has been suggested to relate to the declining forest cover on the island concurrent with the expansion of oil palm, with the changes being greater in areas where forest losses were higher (101). Such processes may be connected to the fact that oil palm plantations tend to be hotter, drier and less shaded than forests due to the less dense canopy (102), with higher evapotranspiration rates than forests (103). A drier hotter climate increases the risk of fire (104) and concomitant smoke pollution, especially in peat ecosystems (105). In addition to human health consequences (e.g., respiratory diseases, conjunctivitis) (106), such fires can impact wildlife and ecological processes (107). For example, aerosols from fires can scatter solar radiation, disrupt evaporation, and promote drought (98). Few of these impacts are well-studied (108, 109).
Conversion of natural forests to oil palm plantations increases run-off and sediment export due to loss or reduction of riparian buffers, reduced ground cover, and dense road networks (110). Streams flowing through plantations tend to be warmer, shallower, sandier, more turbid, and have reduced abundance of species such as dragonflies than streams in forested areas (111-113). Fertilizers, pesticides, and other chemicals also impact water quality and aquatic habitats (114). The effluent from most modern mills is minimized, but release into local rivers has been known to cause negative impacts on people and aquatic and marine ecosystems (115, 116). Some hydrological impacts can be positive: for example, construction of flood-control channels and sedimentation ponds for palm oil effluent can serve as habitat for some water birds (117). 
Drainage of peatlands and other wetlands to establish oil palm disrupts the seasonal hydrological cycles, potentially impacting neighboring forests and other habitats (118). The protection and restoration of riparian buffers and reserves within oil palm plantations is therefore key to preserving water quality, with recent research also showing the importance of these landscape features for biodiversity and ecosystem function (see (119) and references therein). Riparian reserve widths typical of many tropical countries (20–30 m on each bank) can support substantial levels of biodiversity (63, 120), maintain hydrological functioning (112) and improve habitat connectivity and permeability for some species within oil palm (121). However, urgent research is needed into minimum width requirements under different contexts and for different taxa (119). 
[bookmark: _Toc500415971][bookmark: _Toc511055669][bookmark: _Hlk509394089][bookmark: _Hlk509309377]The future of oil palm
[bookmark: _Toc500415974][bookmark: _Toc496873750]Demand for agricultural commodities is growing.  Some predict that oil palm production will accelerate across tropical Africa (30, 122). However, due to socio-cultural, technical, political and ecological constraints only around one-tenth of the potential 50 million ha in tropical wet Africa could be developed in a sustainable way(12, 123). The expansion of oil palm in the Neotropics is also uncertain because of greater challenges the sector faces compared to Southeast Asia, including lower yields, lower demand from national markets, high labor costs, volatile socio-political contexts, and high investment costs (11). Although the importance of these factors varies from country to country, in general the expansion of the oil palm industry in the Americas depends heavily on economic incentives and policies, and access to international markets. 
[bookmark: _Toc501372039][bookmark: _Toc501372082][bookmark: _Toc501372127][bookmark: _Toc501372195][bookmark: _Toc501375088][bookmark: _Toc501375203][bookmark: _Toc501377835][bookmark: _Toc501377877]Meeting the growing demand for palm oil, while adhering to new zero deforestation policies (124), and consumer pressure to be more sustainable, will likely require a combination of approaches, including increasing yields in existing production areas–especially of smallholders (1), planting in deforested areas and degraded open ecosystems, such as man-made pastures (87), and opening up new frontiers in Africa and the Americas (11). These strategies span a land-sparing and land-sharing continuum, with higher-yielding oil palm cultivation sparing land and perhaps reducing overall impacts on biodiversity (50), although mixed strategies may be better at meeting broader societal goals (125). Irrespective of optimal strategy, replanting with high-yielding palms is challenging for smallholders, who often lack the resources, technical knowledge and access to improved varieties required to increase yields. In such situations, interventions such as technical support through cooperatives may be appropriate (126), so as to make the choice of increasing yields more attractive for smallholders than clearing more land. 
The extent to which biofuel use will drive oil palm expansion remains unclear. There is resistance from non-governmental organizations and governments in the European Union to the use of palm oil as a biofuel, in part because of the high CO2–emissions from oil palm-driven deforestation and associated peatland development (90, 127, 128), and also because, through crop displacement, it is thought to affect food security (18). It has been argued, however, that if oil palm is developed on low carbon stock lands, it has lower carbon emissions than other seed crops like European rapeseed (129), and the carbon costs of both rapeseed and palm oil are lower than soy (22). Information on the extent and consequences of other oil crops is therefore required to clarify the benefits and costs of trade-restricting policies and tariffs. 
Governance options 
Efforts to address the impacts of oil palm cultivation and palm oil trade have been the focus of a number of initiatives. For example, the two main producer countries have set up the Malaysian Sustainable Palm Oil and Indonesian Sustainable Palm Oil certification schemes (130). Internationally, however, the largest focus has been on avoiding the conversion of areas important for biodiversity, primarily old growth forests through the High Carbon Stock and High Conservation Value approaches (131, 132). These frameworks are being used by producers that aim to meet the requirements of palm oil sustainability initiatives, notably, certification through the Roundtable on Sustainable Palm Oil certification standards, which now include protection, management, and restoration of riparian areas within certified plantations and prohibit new planting on peat (124), and zero-deforestation commitments (11). There is evidence for positive impacts of palm oil certification on agrochemical use, forest protection, reducing fires, and biodiversity losses, through improved farm-level management practices (133), although these effects are small (66, 134, 135).
Many producers and buyers of palm oil now have committed to “no deforestation”. A 2017 cross-commodity survey (136) found that companies in the palm oil sector have the highest proportion of no-deforestation commitments across four commodity supply chains (palm oil, soy, timber and cattle) linked to global deforestation. Although most of these commitments have been made by retailers and manufacturers (136), palm oil producing companies are also increasingly moving in this direction. In 2018, 41 of the 50 palm oil producers with the largest market capitalization and land areas had committed to address deforestation, with 29 of them pledging to adhere to zero deforestation practices (137). These commitments have likely contributed to reduced expansion of oil palm in parts of Malaysia and Indonesia (36, 37), although recent low prices of palm oil may have played a role too (36). Such private supply chain initiatives like certifications and zero-deforestation commitments may be most effective in reducing environmental impacts when leveraged with public and institutional support such as plantation moratoria for certain areas and national low-carbon rural development strategies, as has been demonstrated, for example, in Brazilian soy production (138).
Land use trade-offs among vegetable oils
While the environmental impacts of oil palm are overwhelmingly negative compared to natural ecosystems, they also need to be considered in relation to other land uses, including competing vegetable oil systems, all of which have their own implications for biodiversity, carbon emissions and other environmental impacts (Table 1). Global vegetable oil production is expected to expand at around 1.5% per year between 2017 and 2027 (139), while use is projected to expand at 1.7% per year globally between 2013 and 2050 from a baseline of 165 million tons (Mt), including for use in food, feed and biofuel (1). Unless demand for oil decelerates, this implies an additional production of 2.8 Mt of vegetable oil per annum. If this production was delivered by oil palm alone, yielding ca. 4 tons of crude palm oil per ha (11, 140), 700,000 ha of extra land would be needed annually between now and 2050. If, on the other hand, the addition all came from soy, yielding about 0.7 tons of oil per ha (1), 4 million ha of extra land, or nearly six times as much, would be required annually. 
Understanding impacts is, however, not just a matter of comparing current and projected distributions and yields of different crops and thus land needs, but also requires clarifying how each hectare of land converted to a different crop in a different region impacts the environment and people. For example, soy is known to have a large negative impact on biodiversity (141), with few vertebrates occurring in this annual monoculture crop (142), and is responsible for loss of high biodiversity habitats in the South American Cerrado and forests (143). Thus, sustainable development, including simultaneous delivery of SDGs 2 on agriculture and 15 on biodiversity (alongside contributions to SDG 7 on energy and SDG 13 on climate), must consider the wider trade-offs across production of different vegetable oils (144). One key uncertainty is the extent to which demand can be met by increasing yields in established areas, (13, 145). An additional uncertainty is the extent and speed at which other oils, for example microalgal-derived lipids (146, 147), may become viable alternatives (148). 
A way forward
The expansion of oil palm has had negative environmental impact and continues to drive deforestation in some regions. Nevertheless, oil palm can contribute to economic development (11), has improved welfare for at least some people (19, 149), and has potential to provide at least some conservation benefits especially relative to other tropical oil crops (150, 151). There are also still substantial gaps in our understanding of oil palm and its impacts, notably the relationship between environmental and socio-cultural and economic impacts, and the scope, stringency and effectiveness of governance initiatives. Moreover, none of these concerns and trade-offs are unique to oil palm: they also apply to other vegetable oil crops such as soy beans (143), as well as other agricultural products including cocoa, corn and rice (152). In a world with finite land and growing demands, we must consider global demands for food, fuel and industrial uses hand-in-hand with maintaining nature. Oil palm’s high yield minimizes the land required to meet global demand. However, minimizing its negative impacts requires evaluation of all vegetable oil crops for their past, current and projected distribution and impacts, and review of their yields, substitutability, and trade dynamics. Better planning (at landscape and jurisdictional scales) and governance of land use and trade decisions needs such information to optimize the simultaneous delivery of the SDGs, including agricultural production through SDG2 and biodiversity conservation through SDG15.
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SUPPLEMENTARY MATERIALS
SUPPLEMENTARY METHODS
The current study summarizes the findings from a review by the International Union for the Conservation of Nature (IUCN) Oil Palm Task Force 1 in response to IUCN Resolution WCC-2016-Res-061-EN requesting “a situation analysis of the implications for biodiversity conservation from the expansion of oil palm, and to review and define best practices in the industry”. The Situation Analysis primarily focused on oil palm in the context of biodiversity conservation based on literature published before 31 January 2018, and aimed to provide a more constructive pathway to addressing sustainability challenges in the palm oil industry. A draft version of the report was reviewed by 43 external reviewers from non-governmental organizations, academic institutions and people working in the palm oil industry, who provided some 600 comments that were then incorporated into a revised version (for comments and responses, see here: https://www.iucn-optf.org/situation-analysis). We updated the information from the IUCN study with information from studies published subsequently.
Comparative data on major vegetable oil crops
The estimates presented in Table 1 are best available estimates compiled from 18 data sources 1-18. The statistics presented are aggregated, and may include official, semi-official, estimated or calculated data. Where sources vary averages or ranges are given. The yield figures are most useful as comparative estimates. 
The dataset is collated from a variety of sources, mostly based on statistics reported by countries. Therefore, it is not possible to assess the overall accuracy of the dataset. There is no information regarding sampling error available therefore it is difficult to estimate uncertainty. In the European Union (EU), regulations mandate that the coefficient of variation shall not exceed 3% for the area of cultivation for main crops. However, for non-EU countries, the coefficient of variation may be significantly larger. Further, there is no information available regarding the magnitude of non-sampling errors which may occur as a result of measurement errors caused by a lack of harmonization in statistical methods of different reporting organizations or countries. 
While we acknowledge the uncertainty associated with the estimates presented here, we made every effort to present the best estimates from available data. To facilitate comparison between oil crops we have made some necessary simplifications and acknowledge that crop yield and other values may vary due to growing conditions, location, and other circumstances.
To improve estimates and facilitate the evaluation of overall accuracy and uncertainty of those estimates, standardized data collection methods must be followed, further primary research is required and materials need to be made publicly available on fundamental values such as productivity and yield. 

Global Oil Palm Map
We developed a map showing the global extent of industrial oil palm plantations following a three-step procedure. First, we identified the top 27 palm oil producer countries based on FAO statistics of harvested area. Second, we carried out a literature review of published studies that have mapped industrial oil palm plantations, and compiled this information into a Geographic Information System. Third, we complemented this analysis for 13 countries, where no maps were available or where maps were incomplete. In total, we identified 29 producing countries (Table S1).
For these thirteen countries, we analyzed a cloud-free LANDSAT image mosaic for year 2017, to detect plantations. We declared an area “developed (or under development)” by companies, the moment we observed large rectangular elements, long linear boundaries, and distinctive grid- or contour-planting patterns appear on the sequence of images. These planting patterns characterize industrial plantations. They are easily detected by eye. We delineated the boundaries of plantations using a visual, expert-based interpretation method. We used a professional Cintiq 22HD Wacom tablet with definition display and pressure-sensitive pen for the digitizing process. We also inspected the spectral colors of the plantation and employed concession map to assist our interpretation.
We developed the cloud-free LANDSAT image mosaics in Google Earth Engine. This mosaic was reconstructed using a median pixel approach: by selecting the pixel that had the median RED, NIR and SWIR spectral value of all available LANDSAT 7&8 pixels acquired between 01 January and 31 December 2017. The mosaic was then imported into Arcmap 10.4.1 for the digitizing process.
Table S1. Estimated planted oil palm (in hectares) for 29 countries according to the FAO and satellite analysis. FAO. Harvested area of year 2014 based on FAOSTAT 6
	Country
	Harvested area (FAO)
	Planted area (satellite analysis)
	Year
	Satellite
	Peer-reviewed
	Source

	Indonesia
	7,428,752
	11,129,434
	Kalimantan: 5,056,865
	2016
	LANDSAT
	Yes
	19

	
	
	
	Sumatra: 5,859,904
	2015
	LANDSAT
	Yes
	20

	
	
	
	Papua: 212,665
	2015
	LANDSAT
	Yes
	20

	Malaysia
	4,689,321
	6,033,868
	Sabah:1,629,305
	2016
	LANDSAT
	Yes
	19

	
	
	
	Sarawak:1,679,766
	2016
	LANDSAT
	Yes
	19

	
	
	
	Pen. Malaysia:2,724,792
	2010
	LANDSAT
	No
	21

	Nigeria
	3,031,661
	123,898
	69,188
	2013
	GE (World View)
	Yes
	22

	
	
	
	54,710
	2017
	LANDSAT
	No
	Personal analysis

	Thailand
	684,198
	65,918
	21,624
	2013
	GE (World View)
	Yes
	22

	
	
	
	44,294
	2017
	LANDSAT
	No
	Personal analysis

	Ghana
	349,040
	38,105
	16,060
	2013
	GE (World View)
	Yes
	22

	
	
	
	22,044
	2017
	LANDSAT
	No
	Personal analysis

	Cote d’Ivoire
	273,709
	98,036
	21,175
	2013
	GE (World View)
	Yes
	22

	
	
	
	76,861
	2017
	LANDSAT
	No
	Personal analysis

	Ecuador
	272,011
	24,503
	15,808
	2014
	MODIS
	Yes
	23

	
	
	
	8,695
	2013
	GE (World View)
	Yes
	22

	Colombia
	266,516
	290,600
	234,783
	2014
	MODIS
	Yes
	23

	
	
	
	55,817
	2013
	GE (World View)
	Yes
	22

	DRC
	176,003
	20,816
	-
	2013
	GE (World View)
	Yes
	22

	PNG
	155,641
	141,298
	135,182
	2014
	MODIS
	No
	21

	
	
	
	6,116
	2013
	GE (World View)
	Yes
	22

	Cameroon
	138,000
	86,933
	-
	2016
	LANDSAT
	No
	Personal digitizing

	Honduras
	130,000
	64,084
	49,247
	2014
	 MODIS
	Yes
	23

	
	
	
	14,837
	2013
	GE (World View)
	Yes
	22

	Brazil
	126,559
	114,188
	69,721
	2014
	 MODIS
	Yes
	23

	
	
	
	44,467
	2013
	GE (World View)
	Yes
	22

	Guatemala
	110,000
	67,120
	58,296
	2014
	 MODIS
	Yes
	23

	
	
	
	8,824
	2013
	GE (World View)
	Yes
	22

	Costa Rica
	77,750
	37,653
	31,866
	2014
	 MODIS
	Yes
	23

	
	
	
	5,788
	2013
	GE (World View)
	Yes
	22

	Philippines
	55,083
	10,200
	-
	2013
	GE (World View)
	Yes
	22

	Mexico
	50,868
	15,082
	12,399
	2014
	 MODIS
	Yes
	23

	
	
	
	2,683
	2013
	GE (World View)
	Yes
	22

	Venezuela
	40,198
	27,298
	22,599
	2014
	 MODIS
	Yes
	23

	
	
	
	4,699
	2013
	GE (World View)
	Yes
	22

	Peru
	37,567
	53,795
	23,249
	2014
	 MODIS
	Yes
	23

	
	
	
	15,435
	2013
	GE (World View)
	Yes
	22

	
	
	
	15,110
	2017
	LANDSAT
	No
	Personal digitizing

	Benin
	35,788
	24,449
	-
	2017
	LANDSAT
	No
	Personal digitizing

	Liberia
	17,439
	88,283
	-
	2017
	LANDSAT
	No
	Personal digitizing

	Dominican Republic
	17,154
	11,220
	6,051
	2014
	MODIS
	Yes
	23

	
	
	
	5,168
	2013
	GE (World View)
	Yes
	22

	Solomon Isl.
	16,116
	7,058
	-
	2017
	LANDSAT
	No
	Personal digitizing

	Congo
	11,612
	1,865
	-
	2017
	LANDSAT
	No
	Personal digitizing

	Panama
	5,610
	7,575
	-
	2014
	MODIS
	Yes
	23

	Nicaragua
	5,000
	7,108
	-
	2014
	MODIS
	Yes
	23

	Gabon
	4,447
	41,024
	-
	2017
	LANDSAT
	No
	Personal digitizing

	Myanmar
	0
	26,715
	-
	2017
	LANDSAT
	No
	Personal digitizing

	Vanuatu
	0
	755
	-
	2017
	LANDSAT
	No
	Personal digitizing

	TOTAL
	18,658,881
	



[bookmark: _Toc511055679]Oil Palm and Deforestation
To determine how much global deforestation is due to palm oil we conducted a literature search. We initially used Google Scholar to identify peer reviewed articles focused on deforestation attributed to oil palm across actors, geographic location, and time. Example search terms are presented in Table S2. We read the abstracts of the first fifty titles returned for each search term and checked abstracts for relevance. Relevant papers were read in full. We identified additional potentially relevant papers from reference lists in these relevant papers.
Criteria for Inclusion: We selected peer-reviewed studies that reported land use or land cover change due to oil palm agriculture, or within government-allocated oil palm plantation leases Table S3). We filtered by method used to quantify oil palm expansion and land cover change, such that only studies that relied on geospatial data (e.g., remote sensing) were included. Studies in languages other than English or that did not include both oil palm and forest cover data were excluded.
Data Collected: For each time-step in each article, we collected data on the total study area, initial and final forest area, area deforested due to oil palm, initial and final oil palm area, start and end year, actor responsible for oil palm expansion (i.e., smallholder versus industrial-scale company), methods (e.g., remote sensing), and geographic location. Where possible, we recorded forest cover quality (e.g., logged, intact) and ecosystem type (e.g., peat swamp forest, mangrove forest). We standardized all area metrics to hectares.
Definition of Forest: We relied on the forest classifications presented in the original studies. “Forest” is considered any intact, primary, logged, or secondary forest of any kind, including mangrove, peat swamp, lower montane, and lowland forest. We excluded grasslands, savannas, and agroforests from our definition of forest, as this study focuses on natural forests.
Calculations: We calculated the percent of total deforestation in the study attributed to oil palm (i.e., deforestation from oil palm/total deforestation) as well as the percent of total oil palm expansion that cleared forest (i.e., oil palm expansion into forest/total oil palm expansion, Figure S1, Table S4). For ease in comparison across studies, we annualized these percentages. All means and standard deviations were weighted by the study area. Calculations were done with R software.
[image: ]
Figure S1. Percent of oil palm expansion into forest from 1972 to 2015 across regions and research investigations. Each bar represents the percentage of total oil palm expansion that was due to deforestation (y axis) across two points in time (x axis) derived from an individual study. The height of the bar represents the sampled study area (ha) with taller bars indicating larger study areas.
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Table S2. Search terms used in literature search. Combinations of above terms were entered into google scholar. The abstracts of the first fifty results were scanned for relevance, and relevant papers were downloaded and read in full. Citations within relevant papers were then obtained and followed using the “snowball method”.
	Search Term

	Land use change

	Oil palm

	oil palm” land use change Indonesia

	“oil palm” land use change Malaysia 

	“oil palm” land use change Cameroon

	“oil palm” land use change Ghana

	“oil palm” land use change Dem. Republic of Congo

	“oil palm” land use change Guatemala

	“oil palm” land use change Peru 

	“oil palm” land use change Brazil

	“oil palm” deforestation

	“oil palm” smallholder

	Tropical deforestation palm oil

	Gabon oil palm expansion

	Cameroon oil palm expansion

	Kalimantan oil palm deforestation

	Borneo oil palm deforestation

	Oil-palm forest

	Peru forest palm oil

	Cover change forest oil palm

	Oil palm forest loss

	Oil palm forest cover loss

	Humid tropics forest oil palm






Table S3. Articles used in study.
	Period
	Region
	Study Area (ha)
	Forest Type
	Forest Quality
	Resolution
	Method
	Actor
	Author

	2000-2010
	SE Asia
	56,659,954 
	peat swamp forest, lowland forest, forest
	Intact or logged 
	250 m
	within concessions
	Industrial
	(Abood et al. 2015)24

	1972-2002
	SE Asia
	130,000 
	forest 
	logged 
	80 m 
	wall to wall with mapped OP expansion
	Industrial 
	(Hansen 2005)25

	1984-2002
	SE Asia
	5,821 
	 forest
	Intact
	 NA
	wall to wall with mapped OP expansion
	NA 
	(Sujaul et al. 2010)26

	2000-2010
	S America
	93,624,000
	forest 
	Intact and secondary 
	250 m 
	mapped OP expansion
	Industrial vs smallholders 
	(Gutiérrez-Vélez et al. 2011)27

	1989-2011 
	SE Asia
	 1,203,800
	forest 
	Intact, logged, secondary 
	 30 m
	wall to wall with mapped OP expansion
	Industrial 
	(Carlson et al. 2012)28

	2000-2010 
	SE Asia
	2,143,000 
	peat swamp forest
	Intact
	 28.5 m
	mapped OP expansion
	Industrial 
	(Miettinen et al. 2012)29

	1990-2010 
	SE Asia
	539,346 
	peat swamp forest, forest 
	Intact, logged, agroforest
	30 m 
	wall to wall with mapped OP expansion
	 Industrial
	(Carlson et al. 2013)30

	2002-2008 
	S America
	114,000,000 
	 forest
	Intact 
	30 m
 
	mapped OP expansion
	NA 
	(Castiblanco et al. 2013)31

	 2001-2010
	S America
	215,700 
	 forest
	Intact
	30 m, 250 m 
	mapped OP expansion
	 Industrial
	(Gutiérrez-Vélez & DeFries 2013)32

	2000-2010 
	SE Asia
	3,508,938 
 
	peat swamp forest, lowland forest, lower montane forest, mangrove 
	Intact 
	 250 m
	within concessions
 
	Industrial, smallholders 
	(Lee et al. 2014) 33

	1988-2013 
	SE Asia
	324,058 
	forest
	Intact 
	30 m
	within concessions
	NA 
	(Tarigan et al. 2015)34

	1990-2012 
	SE Asia
	11,300,600
	forest 
	Intact 
	30 m, 250 m
	wall to wall with mapped OP expansion
	NA 
	(Wijaya et al. 2015)35

	 1973-2015
	SE Asia
	7,370,101,100 
	forest 
	logged
	 30 m
	wall to wall with mapped OP expansion
	Industrial 
	(Gaveau et al. 2016)19

	1990-2015 
	SE Asia
	15,667,300 
 
	peat swamp forest
	Intact 
	 30 m
	wall to wall with mapped OP expansion
	Industrial, smallholders 
	(Miettinen et al. 2016)36

	2005-2015 
	W Africa
	 
70,000,000 

	forest
	NA 
	 30 m
	wall to wall with mapped OP expansion
	 NA
	(Okoro et al. 2016)37

	2000-2012 
	SE Asia
	4,626,545
	mangrove
	Intact 
	0.9 ha 
	wall to wall with mapped OP expansion
	 NA
	(Richards & Friess 2015)38

	2000-2009 
	SE Asia
	 
1,345,000 

	peat swamp forest, forest, mangrove
	Intact 
	 30 m
	wall to wall with mapped OP expansion
	Industrial, smallholders 
	(Saswattecha et al. 2016)39

	1989-2013 
	Pan-Tropics
	921,210
 
	forest 
	Intact 
	 30 m
	mapped OP expansion
	NA 
	(Vijay et al. 2016) 22

	 1995-2015
	SE Asia
	8,879,000 
	forest
	Intact, secondary 
	250 m 
	mapped OP expansion
	Industrial 
	(Austin et al. 2017)20

	 2001-2014
	Latin America
	538,433 
	forest 
	Intact 
	250 m 
	mapped OP expansion
	Industrial, smallholders 
	(Furumo & Aide 2017)23

	2000-2013 
	Global
	1,280,000,000
 
	intact forest landscape
	Intact 
	30 m 
	sample-based mapped OP expansion
	 NA
	(Potapov et al. 2017)40

	2000-2015
	W Africa
	12,416
	forest
	Intact and secondary
	30 m
	wall to wall with mapped OP expansion
	Industrial, smallholders
	(Ordway et al.) 201941

	2001-2016
	Indonesia
	455,765
	forest
	natural forest
	30 m
	sample-based OP expansion within deforested areas
	Industrial, smallholders 
	(Austin  et al. 2019)42
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Table S4. Global and regional deforestation from oil palm expansion. Southeast Asia excludes Indonesia and Malaysia, and South America excludes Peru. Mean and SD (standard deviation of the mean) were weighted by study area. N (year-studies) is the total number of observations (years) included in the calculation, and n (studies) is the number of studies that were used to generate these observations.
	[bookmark: _Hlk501536202]Region
	Deforestation from Oil Palm Expansion (%)
	Oil Palm Expansion into Forest (%)

	 
	mean
	SD
	n (year-studies)
	N (studies)
	mean
	SD
	n (year-studies)
	N (studies)

	Indonesia
	16
	18
	250
	8
	38
	8.8
	173
	5

	Malaysia
	47
	11
	132
	5
	68
	17
	114
	4

	Peru
	-
	-
	0
	0
	44
	37
	67
	3

	West Africa
	3.2
	-
	10
	1
	9.5
	15
	135
	2

	Southeast Asia (excluding Indonesia and Malaysia)
	11
	13
	87
	2
	6.2
	6.5
	75
	2

	South America (excluding Peru)
	-
	-
	0
	0
	5.5
	2.8
	154
	3

	Central America
	-
	-
	0
	0
	5.6
	8.5
	185
	2

	Global
	0.20
	-
	13
	1
	-
	-
	0
	0






IUCN Red List of Threatened Species and oil seed crops
The Red List of Threatened Species follows a standardized threat classification scheme to identify and quantify threats (https://www.iucnredlist.org/resources/threat-classification-scheme). The scheme is supported by a detailed narrative in the form of free text (threats details field in each assessment) which is included in each species assessment. There are 11 main threat categories which are then subdivided in over 50 subcategories. These threat categories however do not record threats from specific crops. To determine whether a species is threatened by a specific crop the threats details text needs to be read in full. 
We downloaded the detailed threat texts for all assessed species from The Red List of Threatened Species website in June 2019. The .csv file retrieved included 101,017 species.
We developed an R code to i) filter the original table to retain assessments for threatened species only (Critically endangered, Endangered, and Vulnerable); ii) look, in each of these assessments, whether a series of key crops appeared in the threat texts. In this way, the code extracted a list with only those species for which the selected terms were found in the threats detailed text. 
The terms searched were: palm oil, oil palm, palm plantation, maize, corn, coconut, coconuts, peanut, peanuts, groundnut, groundnuts, olive, olives, rapeseed, canola, soy, soybean, soybeans, and cotton. The search was not case sensitive and did not pick up these terms within a word (i.e. Oliveira). For full details of the R code see GitHub repository: https://github.com/DiegoJuBi/R_codes/blob/master/species_threats_oil_crops
We obtained a list of 650 species for which the key words were present in the detailed threat texts. We then read all those texts to confirm whether the species was actually threatened by that crop. We ended up with 614 species. Most exclusions were due to common names of species including the terms searched (e.g., New England Cottontail Sylvilagus transitionalis, or Autumn Olive Elaeagnus umbellata). In other cases, although the selected crops were mentioned in the text, it was not clear whether these posed a major threat to the species. Table S5 in these supplementary materials shows the 614 species used in the analysis. This information was used to create Table 1 and Figure 4 in the main text. 
Table S5. List of species on the IUCN Red List of Threatened Species for which oil crops are one of the threats to the survival. 
	Red List Category
	Scientific name
	Species group
	Oil palm
	Soy-bean
	Rapeseed
/ canola
	Cotton
	Ground-
nuts
	Sun-flower
	Coco-nut
	Maize
	Olive

	EN
	Alcalus mariae
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Alcalus sariba
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Ameerega bassleri
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Ameerega cainarachi
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Ameerega pongoensis
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Ameerega yoshina
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Arthroleptis kidogo
	Amphibians
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Atelopus epikeisthos
	Amphibians
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Boophis baetkei
	Amphibians
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Chiromantis nauli
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Dendrotriton chujorum
	Amphibians
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Didynamipus sjostedti
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Fejervarya nicobariensis
	Amphibians
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Gracixalus lumarius
	Amphibians
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Ingerophrynus gollum
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Leptobrachella palmata
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Leptobrachium tagbanorum
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Limnonectes ferneri
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Limnonectes kenepaiensis
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Limnonectes megastomias
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Micrixalus kottigeharensis
	Amphibians
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Microhyla pulchella
	Amphibians
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Occidozyga tompotika
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Philautus erythrophthalmus
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Philautus everetti
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Philautus ingeri
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Philautus longicrus
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Philautus refugii
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Plethodontohyla matavy
	Amphibians
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Pristimantis fasciatus
	Amphibians
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Pulchrana centropeninsularis
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Rhacophorus indonesiensis
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Sclerophrys taiensis
	Amphibians
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Xenopus itombwensis
	Amphibians
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Alpheus cyanoteles
	Artropods
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Bombus affinis
	Artropods
	0
	1
	0
	0
	0
	0
	0
	1
	0

	EN
	Bombus fraternus
	Artropods
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Boyeria cretensis
	Artropods
	0
	0
	0
	0
	0
	0
	0
	0
	1

	VU
	Brachypelma hamorii
	Artropods
	0
	0
	0
	1
	0
	0
	0
	1
	0

	EN
	Cambarus pecki
	Artropods
	0
	1
	0
	1
	0
	0
	0
	1
	0

	EN
	Cenemus mikehilli
	Artropods
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Coenagrion intermedium
	Artropods
	0
	0
	0
	0
	0
	0
	0
	0
	1

	EN
	Cordulegaster helladica ssp. helladica
	Artropods
	0
	0
	0
	0
	0
	0
	0
	0
	1

	VU
	Cousinea keeleyi
	Artropods
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Delosia ornata
	Artropods
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Endolandrevus pubescens
	Artropods
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Eucarlia hoffmani
	Artropods
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Euphaea pahyapi
	Artropods
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Euso muehlenbergi
	Artropods
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Fallicambarus hortoni
	Artropods
	0
	0
	0
	1
	0
	0
	0
	0
	0

	CR
	Macrobrachium oxyphilus
	Artropods
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Macrobrachium purpureamanus
	Artropods
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Microbianor golovatchi
	Artropods
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Ornithoptera alexandrae
	Artropods
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Potamalpheops amnicus
	Artropods
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Prionotropis rhodanica
	Artropods
	0
	0
	0
	0
	0
	0
	0
	0
	1

	VU
	Spiromimus namoroka
	Artropods
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Theganopteryx scotti
	Artropods
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Accipiter brachyurus
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Accipiter luteoschistaceus
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Accipiter princeps
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Acrocephalus aequinoctialis
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Acrocephalus tangorum
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Agamia agami
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Agapornis nigrigenis
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Alectrurus risora
	Birds
	0
	1
	0
	1
	0
	0
	0
	1
	0

	VU
	Alectrurus tricolor
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	CR
	Alopecoenas erythropterus
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Amazona diadema
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Anodorhynchus leari
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Anthracoceros montani
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Anthus nattereri
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	CR
	Antilophia bokermanni
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Aplonis santovestris
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Ara ambiguus
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Ara militaris
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	1

	CR
	Ara rubrogenys
	Birds
	0
	0
	0
	0
	1
	0
	0
	1
	0

	VU
	Aramides wolfi
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Ardeotis nigriceps
	Birds
	0
	0
	0
	1
	0
	0
	0
	0
	0

	EN
	Balearica regulorum
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Bangsia flavovirens
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Bostrychia bocagei
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Bycanistes cylindricus
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Cacatua moluccensis
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Cacatua ophthalmica
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cacicus koepckeae
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Capito dayi
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Capito quinticolor
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Caprimulgus prigoginei
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Celeus obrieni
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Cephalopterus penduliger
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Cercomacra carbonaria
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Ceyx websteri
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Chlorophoneus kupeensis
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Ciconia stormi
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Circaetus beaudouini
	Birds
	0
	0
	0
	1
	0
	0
	0
	0
	0

	CR
	Columba argentina
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Columba pallidiceps
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Columbina cyanopis
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Conopias cinchoneti
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	CR
	Corvus unicolor
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cranioleuca muelleri
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	CR
	Crax alberti
	Birds
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Criniger olivaceus
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Crithagra concolor
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cryptospiza shelleyi
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Culicivora caudacuta
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Cyanolyca mirabilis
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Dacnis berlepschi
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Dicrurus menagei
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Dysithamnus leucostictus
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Edolisoma ostentum
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Eleothreptus candicans
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Eunymphicus uvaeensis
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Eupherusa cyanophrys
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Eupherusa poliocerca
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Eutrichomyias rowleyi
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Gallicolumba menagei
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Glaucidium albertinum
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Goura scheepmakeri
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Grus monacha
	Birds
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Henicopernis infuscatus
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Henicophaps foersteri
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Heteromirafra ruddi
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Hirundo atrocaerulea
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Hydrornis gurneyi
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Hypopyrrhus pyrohypogaster
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Hypothymis coelestis
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Icterus northropi
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Laniarius amboimensis
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Lanius newtoni
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Laterallus xenopterus
	Birds
	0
	1
	0
	0
	0
	0
	0
	1
	0

	VU
	Lepidothrix iris
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Leptosittaca branickii
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Lophornis brachylophus
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Lophornis gouldii
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Lybius chaplini
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Malaconotus gladiator
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Malacoptila minor
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Megapodius nicobariensis
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Monias benschi
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Myrmoborus lugubris
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Myrmotherula surinamensis
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Neomorphus geoffroyi
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Neomorphus radiolosus
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Ninox ios
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Ninox odiosa
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Ninox reyi
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Ninox spilonotus
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Nisaetus nanus
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Numenius tahitiensis
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Ortalis erythroptera
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Otus mendeni
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Penelope ochrogaster
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Penelope ortoni
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Penelope pileata
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Penelopina nigra
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Phapitreron cinereiceps
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Phodilus prigoginei
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Phyllastrephus viridiceps
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Picumnus spilogaster
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Platysteira laticincta
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Ploceus bannermani
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Ploceus batesi
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Prionops alberti
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Prionops gabela
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Psarocolius cassini
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Pseudastur occidentalis
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Pseudocalyptomena graueri
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Psophia dextralis
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	CR
	Psophia obscura
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Psophia viridis
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Pyrilia vulturina
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Pyrrhura amazonum
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Pyrrhura lepida
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Pyrrhura perlata
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Pyrrhura snethlageae
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Ramphastos ariel
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Ramphastos culminatus
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Ramphastos tucanus
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Ramphastos vitellinus
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Ramphiculus subgularis
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Rhabdotorrhinus corrugatus
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Rhegmatorhina gymnops
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	CR
	Rhinoplax vigil
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Rhipidura sauli
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Rhyticeros narcondami
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Saxicola macrorhynchus
	Birds
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Schoutedenapus schoutedeni
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Setornis criniger
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Sheppardia gabela
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Sitta insularis
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Symposiachrus julianae
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Synallaxis maranonica
	Birds
	1
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Tanysiptera ellioti
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Taoniscus nanus
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Thamnophilus tenuepunctatus
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Tinamus tao
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Todiramphus ruficollaris
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Todiramphus winchelli
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Touit huetii
	Birds
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Tyto aurantia
	Birds
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Uratelornis chimaera
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Vini kuhlii
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Vireo caribaeus
	Birds
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Xanthomixis apperti
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Xenopirostris damii
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Zavattariornis stresemanni
	Birds
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Bathygobius burtoni
	Coastal fish
	1
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Corcyrogobius lubbocki
	Coastal fish
	1
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Didogobius amicuscaridis
	Coastal fish
	1
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Tenualosa toli
	Coastal fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Acantopsis octoactinotos
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Aphyosemion amoenum
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Aphyosemion bivittatum
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Aphyosemion edeanum
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Aphyosemion franzwerneri
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Aphyosemion poliaki
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Aphyosemion volcanum
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Austrolebias viarius
	Freshwater fish
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Benitochromis conjunctus
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Benitochromis nigrodorsalis
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Chendol lubricus
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Chromidotilapia guntheri ssp. loennbergii
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Clarias maclareni
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Coptodon kottae
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Devario pathirana
	Freshwater fish
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Ellopostoma mystax
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Enteromius thysi
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Fundulopanchax amieti
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Fundulopanchax fallax
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Fundulopanchax gardneri ssp. lacustris
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Fundulopanchax marmoratus
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Fundulopanchax rubrolabialis
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Imparfinis spurrellii
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Konia dikume
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Konia eisentrauti
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Melanotaenia arfakensis
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Myaka myaka
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Ompok fumidus
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Pseudoscaphirhynchus hermanni
	Freshwater fish
	0
	0
	0
	1
	0
	0
	0
	0
	0

	CR
	Pseudoscaphirhynchus kaufmanni
	Freshwater fish
	0
	0
	0
	1
	0
	0
	0
	0
	0

	CR
	Sarotherodon caroli
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Sarotherodon linnellii
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Sarotherodon lohbergeri
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Sarotherodon steinbachi
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Stomatepia mariae
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Stomatepia mongo
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Stomatepia pindu
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Sturisomatichthys frenatus
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Tilapia bakossiorum
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Tilapia bemini
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Tilapia bythobates
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Tilapia deckerti
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Tilapia flava
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Tilapia gutturosa
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Tilapia imbriferna
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Tilapia snyderae
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Tilapia spongotroktis
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Tilapia thysi
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Travancoria elongata
	Freshwater fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Tropidophoxinellus spartiaticus
	Freshwater fish
	0
	0
	0
	0
	0
	0
	0
	0
	1

	CR
	Buellia asterella
	Fungi
	0
	0
	1
	0
	0
	0
	0
	0
	0

	VU
	Buglossoporus magnus
	Fungi
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Alouatta discolor
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Aotus nancymaae
	Mammals
	1
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Ateles chamek
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Ateles marginatus
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Bos javanicus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Caracal aurata
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Catagonus wagneri
	Mammals
	0
	1
	0
	1
	0
	0
	0
	0
	0

	EN
	Catopuma badia
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cercocebus galeritus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cercocebus torquatus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Cercopithecus lowei
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Chiropotes albinasus
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Choeropsis liberiensis
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Coleura seychellensis
	Mammals
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Ctenomys bonettoi
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Ctenomys lami
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Ctenomys occultus
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Cynogale bennettii
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Daubentonia madagascariensis
	Mammals
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Dendrolagus inustus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Dendrolagus pulcherrimus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Diplogale hosei
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Galidictis grandidieri
	Mammals
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Gorilla gorilla
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Gorilla gorilla ssp. diehli
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Helarctos malayanus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Heteromys teleus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Hylobates agilis
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Hylobates albibarbis
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Hylobates klossii
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Hylobates lar
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Leontopithecus chrysomelas
	Mammals
	1
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Lutra sumatrana
	Mammals
	1
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Macaca nemestrina
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Macaca ochreata
	Mammals
	1
	0
	0
	1
	0
	0
	0
	0
	0

	CR
	Macaca pagensis
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Macaca siberu
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Macaca tonkeana
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Manis javanica
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Mico leucippe
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Neofelis diardi
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Nycticebus menagensis
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Nycticebus pygmaeus
	Mammals
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Oxymycterus wayku
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Pan paniscus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Pan troglodytes
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Pan troglodytes ssp. ellioti
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Panthera tigris ssp. sumatrae
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Peroryctes broadbenti
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Petinomys lugens
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Piliocolobus waldroni
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Pongo abelii
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Presbytis chrysomelas
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Presbytis frontata
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Presbytis melalophos
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Presbytis potenziani
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Presbytis thomasi
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Prionailurus planiceps
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Propithecus verreauxi
	Mammals
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Pteralopex taki
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Rattus burrus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Rattus vandeuseni
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Rungwecebus kipunji
	Mammals
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Sapajus robustus
	Mammals
	0
	0
	0
	1
	0
	0
	0
	0
	0

	CR
	Simias concolor
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Spilocuscus rufoniger
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Sus barbatus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Tapirus bairdii
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Tapirus indicus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Tarsius bancanus
	Mammals
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Tarsius sangirensis
	Mammals
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Thylamys karimii
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Tolypeutes tricinctus
	Mammals
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Trachypithecus francoisi
	Mammals
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Tragulus nigricans
	Mammals
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Tremarctos ornatus
	Mammals
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Tympanoctomys aureus
	Mammals
	0
	0
	0
	0
	0
	0
	0
	0
	1

	VU
	Ursus thibetanus
	Mammals
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Omobranchus hikkaduwensis
	Mangrove fish
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Ancylus ashangiensis
	Molluscs
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Brotia pageli
	Molluscs
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Charopa lafargei
	Molluscs
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Dianella schlickumi
	Molluscs
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Elliptio spinosa
	Molluscs
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Hypselostoma megaphonum
	Molluscs
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Melanopsis germaini
	Molluscs
	0
	0
	0
	0
	0
	0
	0
	0
	1

	VU
	Oxychilus amblyopus
	Molluscs
	0
	0
	0
	0
	0
	0
	0
	0
	1

	EN
	Placostylus hoyti
	Molluscs
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Plectostoma charasense
	Molluscs
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Plectostoma senex
	Molluscs
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Potadoma nyongensis
	Molluscs
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Potadoma zenkeri
	Molluscs
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Trochomorpha kambarae
	Molluscs
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Acer skutchii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Afrothismia foertheriana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Agelanthus keilii
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Agelanthus microphyllus
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Agrostophyllum laterale
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Allophylus aldabricus
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Alseodaphne elmeri
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Amomum lambirense
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Amorphophallus titanum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Angraecopsis thomensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Anisoptera thurifera
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Anisotes guineensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Anthurium barbacoasense
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Anthurium splendidum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Araucaria angustifolia
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Ariocarpus bravoanus
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Arum purpureospathum
	Plants
	0
	0
	0
	0
	0
	0
	0
	0
	1

	VU
	Astrocaryum carnosum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Avicennia bicolor
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Avicennia integra
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Avicennia rumphiana
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Baccaurea costulata
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Baphia breteleriana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Barleria asterotricha
	Plants
	0
	0
	0
	1
	1
	0
	0
	0
	0

	VU
	Barleria athiensis
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Barleria maclaudii
	Plants
	0
	0
	0
	1
	1
	0
	0
	0
	0

	EN
	Barleria superata
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Begonia preussii
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Beilschmiedia dictyoneura
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Brachycorythis basifoliata
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Brachystegia oblonga
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Bruguiera hainesii
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Bulbophyllum hengstumianum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Bulbophyllum nocturnum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Bulbophyllum tindemansianum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Bulnesia sarmientoi
	Plants
	0
	1
	0
	0
	0
	0
	0
	0
	0

	CR
	Calamus sabalensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Calycobolus micranthus
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Camellia amplexifolia
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Camellia longzhouensis
	Plants
	0
	0
	0
	0
	1
	0
	0
	0
	0

	EN
	Camellia parviflora
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Camellia paucipunctata
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Camellia pubifurfuracea
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Camellia xanthochroma
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Camptostemon philippinense
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Castanopsis argentea
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Castanopsis tungurrut
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Catasetum kempfii
	Plants
	0
	1
	0
	1
	0
	0
	0
	0
	0

	VU
	Cedrela fissilis
	Plants
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Ceratozamia matudae
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Ceratozamia vovidesii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Cereus mirabella
	Plants
	0
	0
	0
	1
	0
	0
	0
	1
	0

	EN
	Chamaecrista astrochiton
	Plants
	0
	1
	0
	1
	0
	0
	0
	1
	0

	CR
	Chamaecrista souzana
	Plants
	0
	0
	0
	1
	0
	0
	0
	1
	0

	EN
	Chamaedorea glaucifolia
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Chamaedorea plumosa
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Chlorophytum petrophilum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cicer bijugum
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Clerodendrum glabrum var. minutiflorum
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Cnidoscolus monicanus
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Coffea anthonyi
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Coffea augagneurii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Coffea bakossii
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Coffea bonnieri
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Coffea charrieriana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Coffea gallienii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Coffea jumellei
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Coffea littoralis
	Plants
	1
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Coffea mapiana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Coffea mogenetii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Coffea sambavensis
	Plants
	1
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Coffea togoensis
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Coffea tsirananae
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Cola angustifolia
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Cola baldwinii
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cola bodardii
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Cola brevipes
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Cola crispiflora
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cola discoglypremnophylla
	Plants
	0
	0
	0
	0
	0
	0
	1
	1
	0

	VU
	Cola elegans
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cola liberica
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Cola megalophylla
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Cola mosserayana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Cola nigerica
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cola praeacuta
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Cola ruawaensis
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Cola suboppositifolia
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Cola vandersmisseniana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Coryphantha potosiana
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Cotylelobium lanceolatum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Cribbia pendula
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Croton aceroides
	Plants
	0
	0
	0
	0
	0
	0
	1
	1
	0

	CR
	Cryptanthus diamantinensis
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	CR
	Cycas debaoensis
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Cyphosperma trichospadix
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Dacrydium pectinatum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Dalbergia peishaensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Deinbollia angustifolia
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Deinbollia macrantha
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Dendrobium crassimarginatum
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Dendrobium soriense
	Plants
	1
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Dendrobium tangerinum
	Plants
	1
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Derris polyantha
	Plants
	1
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Dillenia borneensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Dinochloa prunifera
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Dioon holmgrenii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Dioon rzedowskii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Diospyros korupensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Dipterocarpus acutangulus
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Dipterocarpus crinitus
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Disocactus eichlamii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Disocactus macdougallii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Dombeya leachii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Dracontomelon costatum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Duosperma subquadrangulare
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Epidendrum neudeckeri
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Eryngium viviparum
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Falcatifolium angustum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Freycinetia baueriana
	Plants
	0
	0
	0
	0
	0
	0
	0
	0
	1

	EN
	Globba laeta
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	EN
	Gluema korupensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Glyphochloa santapaui
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Gnetum acutum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Gnetum globosum
	Plants
	1
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Gongora pseudoatropurpurea
	Plants
	0
	0
	0
	0
	0
	0
	1
	1
	0

	VU
	Gonystylus affinis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Gonystylus bancanus
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Gordonia singaporeana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Gossypium aridum
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Gossypium davidsonii
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	EN
	Habenaria leucoceras
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Habenaria stylites
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Habenaria stylites subsp. stylites
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Heritiera fomes
	Plants
	1
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Heritiera globosa
	Plants
	1
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Hohenbergiopsis guatemalensis
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Hopea sangal
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Horsfieldia ralunensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Humularia reekmansii
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Hylocereus escuintlensis
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	EN
	Impatiens etindensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Impatiens grandisepala
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Kotschya recurvifolia subsp. longifolia
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Kraussia sp. A 'Torre & Correia 16376'
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Landolphia macrantha
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Lecomtedoxa plumosa
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Ledermanniella prasina
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Lepanthes sinuosa
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Leptoderris aurantiaca
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Licuala borneensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Magnolia perezfarrerae
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Manilkara lososiana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Margaritaria anomala var. cheloniphorbe
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Marsilea fadeniana
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Megalochlamys tanaensis
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Melocactus violaceus
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Millettia aurea
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Millettia elongatistyla
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Mitriostigma monocaule
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Mora oleifera
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Mtonia glandulifera
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Myrcia connata
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Myrcia macaca
	Plants
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Myrcia neoimperfecta
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Myrcia rupestris
	Plants
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Myrcia spathulifolia
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Myrcia subavenia
	Plants
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Nageia maxima
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Nageia motleyi
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Nesaea triflora subsp. lupembensis
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Nymphoides sivarajanii
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	EN
	Orchidantha maxillarioides
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Ossiculum aurantiacum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Palaquium crassifolium
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Palaquium hispidum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Palaquium multiflorum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Paphiopedilum supardii
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Pavetta baconiella
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Payena lamii
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Pelliciera rhizophorae
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Phalaenopsis violacea
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Phylica polifolia
	Plants
	0
	0
	0
	0
	0
	0
	0
	0
	1

	VU
	Pilosocereus parvus
	Plants
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Pilosocereus tillianus
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Pinus strobus var. chiapensis
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Platythelys paranaensis
	Plants
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Plectocomia dransfieldiana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Podocarpus confertus
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Podocarpus polystachyus
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Pseuderanthemum dispersum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Psilotrichum axilliflorum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Pterospermum fuscum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Pterospermum parvifolium
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Puya alata
	Plants
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Puya castellanosii
	Plants
	0
	1
	0
	0
	0
	0
	0
	0
	0

	EN
	Quercus hintonii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Rhaphiostylis subsessifolia
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Rinorea friisii
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Rinorea thomasii
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Rudgea crassifolia
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Salacia nigra
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Salacia volubilis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Satanocrater fellatensis
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Shorea atrinervosa
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Shorea faguetiana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Shorea ferruginea
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Shorea javanica
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Shorea singkawang
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Shorea sumatrana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Sideroxylon inerme subsp. cryptophlebia
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Sonneratia griffithii
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	VU
	Tabebuia palustris
	Plants
	0
	0
	0
	0
	0
	0
	1
	0
	0

	CR
	Taeniophyllum borneense
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Tillandsia candida
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	EN
	Trichoglottis tenuis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Trochetiopsis ebenus
	Plants
	0
	0
	0
	0
	0
	0
	0
	0
	1

	EN
	Uvariodendron magnificum
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Vatica stapfiana
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Vernonia agrianthoides
	Plants
	0
	0
	0
	1
	0
	0
	0
	0
	0

	EN
	Vernonia tinctosetosa
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Vriesea camptoclada
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Warneckea ngutiensis
	Plants
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Xylia mendoncae
	Plants
	0
	0
	0
	0
	1
	0
	1
	1
	0

	CR
	Zamia montana
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Zamia soconuscensis
	Plants
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Abronia taeniata
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Acanthochelys pallidipectoris
	Reptiles
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Anolis maculigula
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Atractus occidentalis
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Boiga saengsomi
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Brookesia bonsi
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Cyrtodactylus otai
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Cyrtodactylus sworderi
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Dendrophidion boshelli
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Echinosaura brachycephala
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	CR
	Emmochliophis miops
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Enyalioides oshaughnessyi
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	EN
	Erythrolamprus triscalis
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Goniurosaurus huuliensis
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Holcosus orcesi
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Lepidoblepharis grandis
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Liolaemus tandiliensis
	Reptiles
	0
	1
	0
	0
	0
	0
	0
	0
	0

	VU
	Matoatoa brevipes
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Micrurus catamayensis
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	EN
	Morunasaurus groi
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Oligodon pulcherrimus
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Phrynocephalus saidalievi
	Reptiles
	0
	0
	0
	1
	0
	0
	0
	0
	0

	VU
	Phrynocephalus strauchi
	Reptiles
	0
	0
	0
	1
	0
	0
	0
	0
	0

	EN
	Rhadinaea montana
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Rhampholeon chapmanorum
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	CR
	Rhampholeon tilburyi
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Smaug giganteus
	Reptiles
	0
	0
	0
	0
	0
	1
	0
	1
	0

	EN
	Stenocercus varius
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Thelotornis usambaricus
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Tomistoma schlegelii
	Reptiles
	1
	0
	0
	0
	0
	0
	0
	0
	0

	VU
	Tracheloptychus petersi
	Reptiles
	0
	0
	0
	0
	0
	0
	0
	1
	0

	VU
	Trioceros serratus
	Reptiles
	0
	0
	0
	0
	1
	0
	0
	0
	0
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