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204  For birds we calculated ED scores from the revised distribution of phylogenies of Jetz et al. [15], from
205  which we imputed ED for missing species using the best performing method. We followed the
206  taxonomy of BirdLife International’s taxonomic checklist 8.0 [59] and removed invalid species from

207  the phylogeny before calculating ED.

208  We aimed to identify ‘robust’ high priority species in an EDGE framework; those which, in the absence
209  of changes in ‘GE’ (i.e. IUCN status) or taxonomic inflation, are likely to remain high priority species
210  irrespective of improved phylogenetic coverage. Depending on the nature of the phylogenetic data, the
211 mechanism for identifying these ‘robust’ high priority EDGE species varied. For mammals, birds and
212 sguamates, for which ED was calculated from a distribution of relatively (>90%) complete phylogenies,
213 we consider species which are present in the top 100 ranks across all phylogenies in the distribution as
214 robust priority EDGE species. These are species that are invariably high-ranking when incorporating

215  the available phylogenetic uncertainty.

216 However, as ED for amphibians, crocodilians and testudines was calculated from single consensus
217  phylogenies with a large proportion of missing species (>20%), we developed separate criteria for
218  identifying robust priority EDGE species. We assumed robust priority EDGE species to be top 100-
219  ranked species for which all congeners or—for monospecific genera—confamiliars are present in the
220  respective phylogeny. These are the cases with minimal uncertainty, for which no ED scores in the
221 genera (or family) were imputed; they would only change if new species were described. The ED, and
222 therefore EDGE, scores for these species are least likely to change with increased genetic coverage
223 (assuming the absence of changes in ‘GE”). This assumption is supported by analyses presented in S1

224 Text.
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225 Results

226 Imputation of Evolutionary Distinctiveness for missing species
227  For all three imputation methods (‘original’, ‘simple’ and ‘new’), imputed ED scores of species

228  removed from phylogenies were significant predictors of the reference ED score when imputing at a
229  genus level (all p <0.001) and family level (all p < 0.001) for all three phylogenies (models were run
230  separately for each taxonomic group, see Table 1). Of the three imputation methods, the imputed ED
231 scores calculated using the new method captured substantially more of the variance in the reference ED
232 scores (variance explained increased by an average of 59% compared to the original method, and 9%

233  compared to the simple method; Table 1).

234

235 Table 1. Results from linear regression of imputed ED scores against reference ED scores for each species from the

236 full phylogenies, using three imputation methods.

Imputation | Adjusted R? d.f. p Adjusted R? d.f. p Adjusted R? d.f. p
method (amphibians) (mammals) (reptiles)
Original 0.2607 322697 | <0.001 0.4332 479772 | <0.001 0.3808 410683 | <0.001
Simple 0.4231 322697 | <0.001 0.5589 479772 | <0.001 0.5419 410683 | <0.001
New 0.4941 322697 | <0.001 0.5699 479772 | <0.001 0.5899 410683 | <0.001
237
238

239  Regressing the proportion of the reference ED captured by the imputed ED against the proportion of
240  each genus—or family—remaining in the phylogeny also indicated that our new imputation method is
241  the most accurate (with most of the points centring around the y = 1 line; Fig 1), irrespective of the
242 proportion of the phylogeny (as indicated by the zero slope; Fig 1). In this case we ran the model on
243  data from all taxonomic groups combined, to be able to easily obtain a visual comparison of the slope
244 and intercept of the models. Across all taxonomic groups combined, the new method overestimated
245  reference ED scores by an average of 0.8% when imputed from congeners, and underestimated ED

246  scores by an average of 0.2% when imputed from confamiliars. Underestimation increased when ED
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247  scores were imputed using the original method to an average of 31.3% when imputed from congeners,
248  and 47.8% when imputed from confamiliars. The simple method overestimated ED by an average of
249  38% when imputed from congeners and 39.1% when imputed from confamiliars. Thus, we implemented

250  our new method when imputing ED values for missing species in all further analyses.

251  We then assessed the performance of imputed ED scores for squamates generated from the 4,161
252 species phylogeny of Zheng and Wiens [52] as predictors of the median ED scores from the newer
253  distribution of 10,000 phylogenies of Tonini et al. [35]. We found that the imputed ED scores were a
254  significant predictor of the median ED values generated for each species from the distribution of
255  phylogenies (Adjusted R? = 0.5698, d.f. = 9,576, p < 0.0001; Fig 2A). EDGE rankings from imputed
256  ED scores were also a strong predictor of EDGE rankings from the median ED of the newer distribution
257  of 10,000 phylogenies (Adjusted R* = 0.8228, d.f. = 3,964, p < 0.0001; Fig 2B). Seventy-three of the
258  top 100 EDGE-ranked squamate species identified using the median ED scores from the newer Tonini
259  etal. [35] phylogeny were also in the top 100 EDGE ranking species using imputed ED scores from the
260  phylogeny of Zheng and Wiens [52]. Of the top 50 EDGE ranking species using the median ED scores,

261 44 were returned in the top 100 EDGE ranks using the imputed ED scores.

262 ldentifying robust phylogenetic conservation priorities in the face

263 Of uncertainty
264  We used available phylogenies and the novel imputation method to estimate ED scores for all 33,781

265  species of amphibians, birds, mammals and reptiles known as of February 2016 (Fig 3). When combined
266  with available IUCN Red List assessments, we estimated the EDGE rankings for 23,387 tetrapod

267  species (~69% of described species; Table 2 and Fig 3; all ED and EDGE scores in S2 Dataset).
268

269
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270 Table 2. Species richness, number of species with EDGE scores, median, maximum and total ED (in millions of years,

271 MY) estimated for all tetrapod groups.

Clade No. of species | No. of No. of Median ED | Total ED Maximum
(as of imputed species (MY) (MY) ED (MY)
01/02/2016) species with
EDGE
scores
Amphibians 7,488 4,213 4,615 16.4 133,412 191.0
Birds 10,451 458 10,218 5.9 78,162 72.8
Mammals 5,451 536 4,619 75 47,943 89.5
Reptiles 10,391 502 4,205 11.3 131,044 242.9
All tetrapods 33,781 5,709 23,657 8.0 390,561 242.9

272

273 We estimated the first ED values for all 10,391 reptiles and the first EDGE scores for the 4,205 reptile
274 species with non-Data Deficient IUCN Red List assessments. 9,889 species were present across the
275  three phylogenies used to calculate ED values for reptiles, with the scores for the remaining 502 species

276  imputed from related species present in the phylogenies.

277  Testudines have a higher median ED (31.0) than crocodilians (13.4) and squamates (11.1). The reptile—
278  and tetrapod—with the highest ED is the tuatara (Sphenodon punctatus; median ED =242.9); classified
279  as Least Concern by the IUCN. 29 of the top 100 EDGE reptiles are testudines, 68 are squamates, and
280  three are crocodilians. The highest ranked EDGE testudine, reptile, and tetrapod is Erymnochelys
281  madagascariensis, a critically endangered freshwater turtle endemic to Madagascar, which we estimate
282  tohave an ED of 96.8 and an EDGE score of 7.35. The highest ranked EDGE squamate is Xenotyphlops
283  grandidieri, a Critically Endangered blind snake from Madagascar, with a median ED of 67.7 and an
284  EDGE score of 7.00. The Critically Endangered Chinese alligator (Alligator sinensis) is the highest

285 ranked EDGE crocodilian, with an ED of 41.7 and an EDGE score of 6.53.
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286  Pyron’s (2014) amphibian phylogeny included 3,275 valid amphibian species (~43% of described
287  species), from which ED values for a further 4,213 species were imputed to give scores for 7,488 species
288 in total. EDGE scores were then calculated for 4,615 species with non-Data Deficient IUCN Red List
289  assessments. From our estimates, the amphibian with the highest ED is the Mexican burrowing toad
290  (Rhinophrynus dorsalis; ED = 191.0). We estimate the top ranking EDGE amphibians to be the
291  Critically Endangered Archey’s frog (Leiopelma archeyi) endemic to New Zealand (ED = 62.8, EDGE

292  =6.92) and the Chinese giant salamander (Andrias davidianus; ED = 61.2, EDGE = 6.90).

293  For mammals, the distribution of trees from Kuhn et al. 2011 [57] were modified to contain 4,915 valid
294  and extant mammal species (90% of recognised mammal species). ED values were imputed for 536
295  species to give ED scores for a total of 5,451 recognised species and EDGE scores for 4,619 with non-
296  Data Deficient Red List assessments. The aardvark (Orycteropus afer; median ED = 89.45) and duck-
297  billed platypus (Ornithorhynchus anatinus; median ED = 89.25) have the highest mammalian ED
298  scores. The highest ranked EDGE mammals are the Critically Endangered long-beaked echidnas of
299  New Guinea: Zaglossus attenboroughi and Zaglossus bruijnii (ED = 46.56, EDGE = 6.63 for both

300  species).

301  We imputed ED scores for 458 species of birds that have been described or reclassified since the
302  publication of the phylogeny used by Jetz et al. [15], producing a total of 10,451 birds with ED scores.
303  We estimate a lower median ED (5.9) than Jetz et al. (6.2; [15]) due to the inclusion of a large number
304  of imputed species with low ED (median ED of imputed species = 5.7). The bird with the highest ED
305 remains the oilbird (Steatornis caripensis; median ED = 72.8), and the highest ranked EDGE bird

306  remains the giant ibis (Thaumatibis gigantea; median ED = 37.9, EDGE = 6.43).

307  We identified 19 of the 100 highest ranking EDGE reptiles to be robust priority species: 10 testudines,
308 2 crocodilians, and 7 squamates (Table 3). Only 14 of the top 100 EDGE amphibians are considered
309  robust priority species and 15 of the top 100 EDGE bird species (Table 3). However, 78 of the top 100
310 EDGE mammal species were deemed robust priority species (the top 20 of these are shown in Table 3

311  and all 78 in S2 Dataset). All ED and EDGE scores from this analysis are available as supplementary
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312  material (S2 Dataset) and annually updated ED and EDGE scores will be available for download at

313  www.edgeofexistence.org from 2018.

314

315 Table 3. Robust top-100 EDGE species for tetrapods with IUCN Red List assessments.

Estimated | Red List EDGE
Species
ED category score
Amphibians
Leiopelma archeyi 62.80 CR 6.92
Andrias davidianus 61.18 CR 6.90
Nasikabatrachus sahyadrensis 107.28 EN 6.76
Sechellophryne pipilodryas 51.84 CR 6.73
Sooglossus thomasseti 50.86 CR 6.72
Insuetophrynus acarpicus 40.42 CR 6.49
Balebreviceps hillmani 36.17 CR 6.38
Bradytriton silus 31.90 CR 6.26
Barbourula kalimantanensis 62.75 EN 6.23
Sechellophryne gardineri 51.84 EN 6.04
Sooglossus sechellensis 50.86 EN 6.02
Parvimolge townsendi 24.38 CR 6.00
Phytotriades auratus 22.24 CR 5.91
Melanobatrachus indicus 42.44 EN 5.85
Testudines
Erymnochelys madagascariensis 96.78 CR 7.35
Dermatemys mawii 78.69 CR 7.15
Eretmochelys imbricata 41.44 CR 6.52
Platysternon megacephalum 7457 EN 6.40
Carettochelys insculpta 149.69 VU 6.40
Chelonia mydas 48.72 EN 5.98
Peltocephalus dumerilianus 96.78 VU 5.96
Podocnemis lewyana 39.45 EN 5.77
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Palea steindachneri 36.22 EN 5.69
Dermochelys coriacea 61.68 VU 5.52
Crocodilians
Gavialis gangeticus 34.04 CR 6.33
Mecistops cataphractus 26.47 CR 6.09
Squamates
Xenotyphlops grandidieri 67.66 CR 7.00
Shinisaurus crocodilurus 103.42 EN 6.73
Casarea dussumieri 70.89 EN 6.35
Oedodera marmorata 23.58 CR 5.97
Uroplatus guentheri 38.38 EN 5.75
Uroplatus malahelo 38.13 EN 5.74
Paragehyra gabriellae 34.34 EN 5.64
Mammals
Zaglossus attenboroughi 46.56 CR 6.63
Zaglossus bruijnii 46.56 CR 6.63
Zaglossus bartoni 45.01 CR 6.60
Mystacina robusta 41.38 CR 6.51
Lipotes vexillifer 39.23 CR 6.46
Burramys parvus 34.65 CR 6.34
Solenodon cubanus 61.53 EN 6.21
Solenodon paradoxus 61.53 EN 6.21
Dicerorhinus sumatrensis 30.02 CR 6.20
Diceros bicornis 27.73 CR 6.13
Lasiorhinus krefftii 26.19 CR 6.07
Rhinoceros sondaicus 25.32 CR 6.04
Platanista gangetica 50.03 EN 6.01
Camelus ferus 24.25 CR 6.00
Manis pentadactyla 20.68 CR 5.84
Manis javanica 20.68 CR 5.84
Daubentonia madagascariensis 41.88 EN 5.83
Elephas maximus 39.66 EN 5.78
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Ailurus fulgens 39.41 EN 5.77
Bradypus pygmaeus 18.99 CR 5.76
Birds
Thaumatibis gigantea 37.96 CR 6.44
Aegotheles savesi 34.41 CR 6.34
Gymnogyps californianus 33.39 CR 6.31
Rhynochetos jubatus 55.38 EN 6.11
Fregata andrewsi 22.68 CR 5.94
Houbaropsis bengalensis 19.62 CR 5.78
Geronticus eremita 19.14 CR 5.78
Strigops habroptila 18.63 CR 5.79
Carporococcyx viridis 18.01 CR 5.72
Fregetta maoriana 17.77 CR 5.70
Didunculus strigirostris 16.41 CR 5.63
Psophia obscura 16.06 CR 5.61
Calidris pygmaea 15.97 CR 5.60
Heteroglaux blewitti 15.66 CR 5.59
Hydrobates macrodactylus 12.91 CR 5.41

316 Testudines, crocodilians and squamates displayed separately. Only the 20 highest-ranking robust mammals are shown for

317 brevity. Complete list: S2 Dataset.

318

17


http://dx.doi.org/10.1101/232991
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint first posted online Dec. 21, 2017; doi: http://dx.doi.org/10.1101/232991. The copyright holder for this preprint (which was
not peer-reviewed) is the author/funder. It is made available under a CC-BY 4.0 International license.

319 DIScussion

320  Here, we have compared existing methods for imputing ED scores of species missing from a phylogeny
321 with our novel method, finding that the new approach is substantially more accurate. We applied the
322 new method to estimate ED scores for all tetrapods and, in conjunction with IJUCN Red List data,
323  updated EDGE prioritisation lists for amphibians, birds and mammals, and developed the first EDGE
324  prioritisation for reptiles. Finally, we identified species with robust ED and EDGE scores, and thus
325  present a practical tool for incorporating missing species to produce robust conservation prioritisations

326 in an EDGE framework.

327 Imputation of Evolutionary Distinctiveness for missing species
328  The rate of species descriptions means species-level phylogenies already omit new species and

329 reclassifications by the time they reach publication. For example, the squamate phylogeny of Tonini et
330  al. [35] contained 9,754 squamates, in accordance with the March 2015 update of the Reptile Database
331  [54]. However, this phylogeny already omitted 446 species described between March 2015 and its
332 publication online in April 2016 [54]. Thus, even by combining limited genetic coverage with
333  taxonomic data [35,40,48], the rate of species descriptions—particularly in amphibians and
334  sguamates—means that the imputation of ED scores remains necessary to incorporate all species into

335  PD-based conservation prioritisation methods.

336  Our novel imputation method can accurately estimate the ED of missing species for phylogenetically-
337  informed conservation prioritisation. Though the two imputation methods previously used in analyses
338  of ED [12,19,36] also performed well in predicting ED of missing species, the method adopted here
339  returns values closer to the reference ED score, particularly when higher numbers of species are missing
340  from phylogenies (Fig 1). Further, the new imputation method both increases the total ED, or PD, of
341  the clade while reducing the individual ED scores of the closest relatives to the missing species. This
342 more accurately reflects what happens to ED scores when new species are added to a phylogeny than

343 in either of the earlier methods.

344  Further, our analysis of the squamate phylogeny shows that the imputed scores are similar to those
345  obtained from more complete phylogenies published after the imputation was carried out. Of the top
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346 50 EDGE squamate species obtained using the newer Tonini et al. distribution of phylogenies [35], we
347  successfully captured 44 species in the top 100 EDGE ranks by imputing ED scores from the incomplete
348  Zheng and Wiens phylogeny [52]. The phylogenies of Zheng and Wiens [52] and Tonini et al. [35]

349  share much of the same genetic and fossil calibration data, thus are not independent.

350  Nonetheless, the strong concordance of highly ranked species when using imputed versus directly
351  calculated ED indicates that our method can correctly identify a large proportion of the highest ranked
352 EDGE species without needing to wait for new phylogenies to be published. As phylogenies are
353  generally updated with incremental increases in genetic coverage (rather than new genetic data for
354  thousands of species at a time), we anticipate that imputing from the most recent phylogeny will remain
355  an accurate method for prioritising species for conservation action. Our results therefore demonstrate
356 the feasibility of imputing ED scores to identify phylogenetic conservation priorities without the need
357  for creating or updating large distributions of species-level phylogenies, which requires expertise and

358  resources not often available to applied conservation programmes.

359 ldentifying phylogenetic conservation priorities in the face of

360 uUncertainty
361  We provide here the first estimation of ED across all tetrapods, and the first EDGE prioritisation of all

362  tetrapods with non-Data Deficient [IUCN Red List assessments. With the publication of Tonini et al.’s
363  [35] species-level phylogeny, there is now extensive phylogenetic coverage for squamates similar to
364  that of mammals [38,49,50], birds [15,48] and crocodilians [55] with which we underpin our analysis.
365  However, as testudines and amphibians suffer from poor phylogenetic coverage [41,42], our scores for
366  these clades are considered less certain. The publication of new species-level phylogenies for testudines
367  and amphibians will provide further data against which our imputation method can be tested and refined.

368  However, such phylogenies will likely omit newly described species for which ED must be imputed.

369  Our EDGE rankings for reptiles reflect the high ED and imperilment of the world’s testudines [60],
370  with turtles and tortoises comprising 29 of the top 100 EDGE reptiles despite representing only 3.3%
371  of reptilian species richness. EDGE rankings for reptiles are limited in coverage by the paucity of IUCN

372 Red List assessments for the group; reptiles lag behind other tetrapod groups in extinction risk
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373  assessment, with non-Data Deficient assessments available for less than 45% of species [6,61]. Thus,
374  as Red List assessment coverage for reptiles increases, it is likely a number of high ED species lacking

375  assessments will enter the top 100 EDGE ranks [35].

376  EDGE prioritisations already existed for amphibians, birds and mammals [15,19,30], but were out-of-
377  date in terms of both taxonomic revisions and Red List assessments. There are 26 changes to the top
378 100 EDGE mammal species compared to Collen et al. [19]. Species for which ED was imputed from
379 relatives in the phylogeny comprise 21 of the top 100 ranks, 12 of which are robust priority species
380 under our criteria. There are 19 changes to the top 100 EDGE birds since Jetz et al. [15], four of which
381  are due to the uplisting of species on the IUCN Red List, and 15 of which are due to taxonomic revisions
382 [15,59]. When compared to the previous EDGE amphibian list [30], only 37 of the top 100 EDGE

383  amphibians are retained.

384  The first reason for this change is that our updated list used a 2014 genetic phylogeny [41] from which
385  we estimated our ED scores for amphibians, rather than the earlier taxonomic phylogeny developed for
386  the original EDGE amphibian analysis [30]. The difference in phylogenies produced different ED scores
387  for amphibians compared to the original EDGE amphibian list due to the inference of differing
388  phylogenetic relationships. The second reason is that the description in the intervening period of more
389  than 1,400 species between the original EDGE amphibian list and the one presented here has resulted
390 in both the reduction of ED for many species following the addition of congeners and confamilials, and
391  resulted in the identification of priority species unknown to science at the time of the original EDGE

392  list (e.g. Leptolalax botsfordi, described 2013 [62]).

393  Notable patterns in the priority EDGE species presented here reflect imminent threats facing certain
394  regions or clades. For example, 47 of the top 100 EDGE amphibians are from Central and South
395  America (compared to 55 of the top 100 in the original amphibian EDGE list [30]), reflecting the
396  continuing severe population declines across the region [63-65]. New top 100 EDGE birds include

397  species now threatened by trade, hunting and persecution: two vulture species (Hooded Vulture
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398  Necrosyrtes monachus, White-headed Vulture Trigonoceps occipitalis) [66-68], the Javan Green

399  Magpie (Cissa thalassina) [69,70] and the Helmeted Hornbill (Rhinoplax vigil) [71,72].

400  Our updated mammal rankings capture the continued decline of Madagascan biodiversity [10,73-75],
401  now accounting for 19 of the top 100 EDGE mammals—more than twice as many species as in Collen
402  etal. [19]. 15 of the 19 Madagascan priority mammals are lemurs, nine of which were not previously
403  present in the top 100. Of the nine lemur species, five entered the list as a result of uplisting on the
404  IUCN Red List, and four were only recently described, reflecting the high description rate of threatened

405  lemur species [6,76,77].

406  The number of robust priority EDGE mammals identified is much greater than any other clade, which
407 is indicative of the comparatively much higher genetic coverage. The mammalian phylogeny differs
408  from those used to calculate EDGE scores of birds and squamates in that it comprises only species with

409  genetic data, thus the level of uncertainty across the distribution is significantly lower[49,51].

410  In contrast, the identification of relatively few robust EDGE squamates (seven of 69 in top 100; Table
411  3)and birds (15), reflects the broad range of ED scores calculated from the Tonini et al. [35] distribution
412  of phylogenies. Distributions of phylogenies are created to capture phylogenetic uncertainty and
413  compensate for the inclusion of species with no genetic data. Thus, the small numbers of robust EDGE
414  priorities are likely a conservative estimate. Encouragingly, all seven robust EDGE priority squamate
415  species were identified as top 100 EDGE species using our imputed ED scores from the phylogeny of
416  Zheng and Wiens [52]. Further, the establishment of EDGE scores for reptiles through imputation has
417  facilitated additional conservation action for two priority EDGE reptiles (the Round Island keel-scaled
418  boa, Casarea dussumieri and the West African slender-snouted crocodile Mecistops cataphractus) [37],
419  both of which were identified as robust priorities. This highlights the utility of developing tools to
420 initiate conservation action using immediately available data, rather than waiting for more complete

421 phylogenies, which is unrealistic or impossible for the majority of clades.

422  Under the criteria for identifying robust species when only a single, incomplete phylogeny is available,

423 10 testudines and two crocodiles are considered robust priority EDGE species, with their entire genus
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424  or family being present in their respective phylogeny (Table 3) [42,55]. We consider 14 of the top 100
425  EDGE amphibians to be robust priority species. Though this is a small proportion of the top 100, seven
426  of the 14 are monotypic genera and the other half are from small genera (2-4 spp.). The more speciose
427  genera and families typically have species missing from the phylogeny—thus precluding species from

428  meeting the robust criteria.

429  In conclusion, we have demonstrated that our new statistical imputation method outperforms earlier
430  approaches, and we have used this method to create updated EDGE lists for all tetrapods, including the
431  firstever EDGE list for reptiles. As a result, we have improved our ability to keep prioritisation rankings
432  synchronised with advances in phylogenetic knowledge and can be confident that we are focusing
433  conservation attention on robust and high-ranking EDGE species. This methodology opens
434  opportunities to assess and prioritise new taxonomic groups, paving the way for conservation efforts on

435  more neglected clades, before even more unique evolutionary history is lost forever.
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648 Fig 1. Relative performance of the three ED imputation methods.

649 Proportion of reference ED captured when ED is imputed from: (A) congeners and (B) confamiliars for all phylogenies
650 combined. Horizontal thin black line represents a line with an intercept of one (signifying 100% correspondence to original
651 ED score), and a slope of zero (no change in proportion of reference ED predicted); the ideal performance of an imputation
652 method. The thicker black line shows the modelled relationship between proportion of species removed and proportion of
653 reference ED score estimated. Grey points represent one species from one iteration.
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Fig 2. Comparison of imputed squamate ED and EDGE scores with fully phylogeny-derived ED and EDGE scores.

(A) ED scores for all squamates, imputed from the 4,161-species phylogeny of Zheng and Wiens [52] using our new imputation
method, against the median ED scores from Tonini et al. [35]; (B) EDGE ranks for all squamates with non-Data Deficient Red
List assessments, calculated from our imputed ED scores against EDGE ranks calculated from the median ED scores from

Tonini et al. [35]. Solid black line in each plot shows modelled relationship.
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Fig 3. The distribution of ED and EDGE across tetrapods.
Density distributions, scaled to a maximum value of 1 for (A) ED for all tetrapods using available phylogenies and imputation

and (B) EDGE for all tetrapods with IUCN Red List assessments.
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Supporting information

S1 Text. Examination of robust species assumption.

S2 Dataset. ED and EDGE scores. The ED and EDGE scores for all amphibians, birds, mammals

and reptiles, and the robust priority species from each group.
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