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[Paleontology « 2021] Oculudentavis
naga « Unusual Morphology in the mid-
Cretaceous Lizard Oculudentavis (Reptilia:

Squamata)

Oculudentavis naga

Bolet, Stanley, Daza, Ari ky, Vidal-Garcia, Bauer, Bevitt, Peretti & Evans, 2021

DOI:
Scientific illustration by Stephanie Abramowicz.

Highlights:
« A new species of the reptile in amber, Oculudentavis, is described
« Oculudentauvis is a bizarre lizard, not a bird
« The bird-like appearance of Oculudentauvis is due to convergence in skull proportions

Summary
Oculudentavis khaungraae was described based on a tiny skull trapped in amber. The
slender tapering rostrum with retracted narial openings, large eyes, and short vaulted
braincase led to its identification as the smallest avian dinosaur on record, comparable to the
smallest living hummingbirds. Despite its bird-like appearance, Oculudentavis showed
several features inconsistent with its original phylogenetic placement. Here, we describe a
more complete specimen that demonstrates Oculudentavis is actually a bizarre lizard of
uncertain position. The new specimen is described as a new species within the genus
Oculudentavis. The new interpretation and phylogenetic placement highlight a rare case of
convergent evolution in skull proportions but apparently not in morphological characters.
Our results re-affirm the importance of Myanmar amber in yielding unusual taxa from a
forest ecosystem rarely represented in the fossil record.

Keywords: burmite, dinosaur, lizard, HRCT, synchrotron, Myanmar, comparative anatomy,
phylogenetic analyses, osteology, Cretaceous
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Oculudentavis naga new species

Holotype: Peretti Museum Foundation, GRS-Ref-28627, a skull and anterior postcranial
skeleton (Figures 1, 2A—2J, 3A, 3C, and S1). Three-dimensional model of new specimen
available at https://tinyurl.com/Oculudentavis-L-10420.

Type locality: The holotype specimen of Oculudentavis naga (GRS-Ref-28627) and the
holotype of O. khaungraae (HPG-15-3) were recovered from the same mine (Aung Bar mine,
26° 09’ N, 96° 34’ E).

Diagnosis: The holotype of O. naga (skull length = 14.2 mm) is somewhat smaller than that

of O. khaungraae (skull length = 17.3 mm). Oculudentavis naga differs from O. khaungraae

in having a jugal process of the maxilla that reaches caudally to less than 25% of orbit length;

in having a long squamosal process of the postorbital; in having a relatively smaller

braincase, with short, distally expanded basipterygoid processes (versus longer, unexpanded
processes); and in having anterior palatal rami of pterygoids parallel, diverging posteriorly
just behind the fossa columellae, interpterygoid vacuity nearly rectangular (versus divergent

pterygoids, heart-shaped vacuity), rostral part of premaxilla shorter and proportionally wider
than that of O. khaungraae, and less conspicuous platform on the dorsolabial surface of the

posterior third of the dentary.

Etymology: Combination of Oculudentavis (oculus = eye, dentes = teeth,
and avis = bird) and Naga, the name of one of the many ethnic tribes living in the
Burmese amber mines area. The Naga are mentioned in historical chronicles for their
prominent role in amber trading. Divided into many sub-groups scattered across the hills and
jungle of India (in Nagaland and other states) and in the Tiger valley region of Burma (where
amber deposits are found), the Naga tribes are also reputed for their rich and fascinating
culture.
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Figure 4. Cranial disparity of typical lepidosaurs to demonstrate the atypical skulls of Oculudentavis
1) Sphenodon punctatus, Rhynchocephalia UF11978; (B) Anelytropsis papillosus ur-u-
86708, Dibamidae; (C) Sphaerodactylus caicosensis UFgsoz1, Gekkota; (D) Saug
SWazicus NMB-Roz201, Cordyliformes; (£) Eugongylus albofasciolatus casisesas, Scincidae;
(F) Varanus sp. Ur71411, Varanidae; (G) Rieppeleon brevicaudatus cAsi68891, Iguania; (H)
Boaedon fuliginosus c Serpentes; (I) Oculudentavis naga Grs-ref-28

O. khaungraae nrc-

sents 10 mm.

Figure 4. Cranial di: of typical lepidosaurs to demonstrate the atypical skulls of Oculudentavis

(a) Sphenodon punctatus, Rhynchocephalia UF11978; (B) Anelytropsis papillosus ur-H-
86708, Dibamidae; (C) Sphaerodactylus caicosensis ur kota;
(D)SITl(lllg SlU(lZiCllS NMB-R9201, Cordyliformes;

® Eugongylus albofasciolatus Scincidae; (F) Varanus sp. Ur7i41, Varanidae;

1) Boaedon fuliginosus cassszaz, Serpentes; () Oculudentavis naga Grs-Ref-28627;
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Oculudentavis naga prior to being trapped in tree resin.

Scientific illustration by Stephanie Abramowicz.

Arnau Bolet, Edward L. Stanley, Juan D. Daza, J. Salvador Arias, Andrej Certiansky, Marta
Vidal-Garcia, Aaron M. Bauer, Joseph J. Bevitt, Adolf Peretti and Susan E. Evans. 2021.
Unusual Morphology in the mid-Cretaceous Lizard Oculudentavis. Current Biology. In
Press. DOI: 10.1016/j.cub.2021.05.040
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Author: Boonsong Lekagul (4) Author: C. Puglisi (6) Author:
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Bangladesh (16) Basidiomycota (32) Batoidea - rays (8)
Batrachylidae (1) Begonia (77) Begoniaceae (79)
Behaviour (137) Belgium (5) Beloniformes (4)
Berberidaceae (1) Betta (4) Bhutan (12) Bignoniaceae (3)
Bioacoustics (125) Biodiversity Data Journal (4)
Biodiversity Hotspot (26) Biogeography (456)
Biol. J. Linn. Soc. (15) Biology Letters (16) Bioluminescence
(2) BioRxiv (4) BIOTEC (1) Bird (1) Bird of Prey (5) BirdLife
International (3) Birth (1) Bivalvia (7) BKF (49) Blattodea
(10) Blenniidae - Combtooth Blenny (3) Blenniiformes (2)
BMC Evolutionary Biology (6) Boidae (4) Bolivia (39)

Bonn zoological Bulletin (4) Book (1) Boraginaceae (3)
Borneo (233) Bot. J. Linn. Soc. (4) BOtaIly

(1402) Bothremydidae (2) Bothriuridae (3) Botiidae (2)
Botswana (2) Bovidae (4) Brachycephalidae (14)
Brachycephalus (10) Brachyura (96) Brackish (6)
Brassicaceae  (2) Brazil (534) Brevicipitidae (4)
Bromeliaceae (38) Brown (herpetologist) (5) Brunei (18)
Bryophyte (7) Bryozoa (3) Bucerotidae - Hornbill (5)
Bufonidae (75) Bulbophyllum (14) Bulgaria (3)
Burmanniaceae (8) Burseraceae (1) Bushmeat (1) BUU (3)
Caatinga (16) Cactaceae (7) Caeciliidae (6) Calamariinae (2)
Callichthyidae (7) Callionymidae (1) Callitrichidae (2)
Cambaridae (13) Cambodia (70) Cambrian (16) Camera
trap (10) Cameroon (13) camouflage (2) Campanian (25)
Campanulaceae (4) Campos Rupestres (18) Can. J. Earth
Sci. (7) Canada (56) Canidae (2) Cape Floristic Region (13)
Capparaceae (5) Caprimulgiformes (1) Captive Breeding (1)
Carboniferous () Carcharhiniformes (10)
Carcharodontosauria (9) Caribbean (79) Caridea (11)
Carnivora (63) Carnivoramorpha (1) Carnivorous Plant (16)
Carnosauria (2) Carphodactylidae (2) Caryophyllaceae (2) Catalonia
(1) Caucasus (16) Caudata - Salamander (58) Cavefish
(26) Celastraceae (2) Celebrities (107) Cenomanian (21)
Cenozoic (8) Central Africa (34) Central America
(191) Central Asia (20) Central Thailand (34)
Centrolenidae (11) Cephalopoda (21) Ceratobatrachidae (4)
Ceratophryidae (1) Ceratopsia (18) Ceratopsidae (20)
Ceratosauria (9) Cercopithecidae (11) Cerrado (32) Cervidae
(2) Cetacea - whale; dolphin (72) Chaetodontidae -
Butterflyfish (4) Chameleon - Chamaeleonidae (34)
Channidae - Snakehead (18) Characidae (36)
Characiformes (59) Charadriiformes (1) Checklist (42)
Cheirogaleidae (6) Chelonia - Turtle; Tortoise (49) Chile
(30) Chilopoda - Centipede (17) Chimaeriformes - Chimaera (2)
China (775) Chiroptera - Bat (100) Chlorophyta (1)
Chondrichthyes - cartilaginous fishes (68) chytrid
fungus (5) CI - Conservation International (15) Cicadidae -
Cicada (14) Cichlidae (34) Cichliformes (4) CITES (6)
Citizen Science (17) clade nov. (19) Clariidae - Walking catfish
(1) Cleomaceae (1) Climate change (16) Clitellata (9) Cloud
Forest (43) Clupeiformes (5) Clusiaceae (1) Cnemaspis (51)
Cnidaria (36) Cobitidae (7) Coelacanthiformes -
Coelacanths (4) Coelenterata (6) Coelophysidae (1)
Coelurosauria (13) Colchi (2) Coleoptera - Beetle (99)
Coliiformes (1) Collembola (8) Colombia (123) Colubridae
(127) Columbidae (2) comb. nov. (78) Combretaceae (1)
Commelinaceae (5) Conference (6) Confuciusornithidae (2)
Confuciusornithiformes (3) Congo (11) Conservation
(316) Convolvulaceae (10) Copepoda (1) Coprolite (1) Coral
(21) Coral Reef Fish (56) Cordylidae (5) Corydoras (4)
Costa Rica (27) Cottiformes (1) COVID-19 (1) CR e
Critically Endangered (260) Crassulaceae (8)
Craugastoridae (45) Crenuchidae (4) Cretaceous
(548) Cricetidae (10) Croatia (4) Crocodylia (16)
Crocodyliformes (35) Crocodylomorpha (11) Crotalinae
(6) Crurotarsan (1) Crustacea (271) Cryptic Diversity
(42) Cryptic species (242) Cryptobranchidae (3)
Cryptodira (19) CSIRO (2) Ctenophora (5) CU (25) Cuba (10)
Cucurbitaceae (1) Cupressaceae (1) Curculionidae (7)
Cycadaceae (7) Cycadophyta (5) Cycas (4) Cyclemys (2)
Cycloramphidae (1) Cylindrophis (3) Cynodont (4)
Cynoglossidae (2) Cynolebiidae (4) Cyperaceae (6) Cyprinidae
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(2) Cyprinidae - Carps and their relatives (85)
Cypriniformes (94) Cyprinodontidae @
Cyprinodontiformes (28) Cyrtodactylus (95)
Cytogenetics (1) Czech Republic (3) Dactyloidae (5) Dam (2)
Danioninae (2) Darwin (7) Dasyatidae (9) Datta-Roy
(herpetologist) (4) David Attenborough (19) Death Feigning
(2) Decapoda (218) Deep sea (29) DeExtinction (2)
Defence mechanisms (1) Dendrobatidae (11) Denmark (2)
Dermaptera (1) Desert: Gobi (9) Desert: Namib (3) Desmostylia
(1) Development (5) Devonian (17) Diapsida (18) Dibamidae
(1) Dicroglossidae (38) Dicynodont (1) Dinosaur (384)
Dinosaur: Africa (30) Dinosaur: Asia (134) Dinosaur:
Australia (7) Dinosaur: China (53) Dinosaur: Europe
(48) Dinosaur: North America (87) Dinosaur: South
America (52) Dinosauriformes (6) Dioscoreaceae (2)
Diplodactylidae (16) Diplopoda - Millipede (49) Diplura
(1) Dipnoi - Lungfish (3) Dipsadidae (29) Diptera (56)
Dipterocarpaceae (4) Distichodontidae (2) Distribution
(230) Diversification (38) pMR (1) DNA Barcoding
(135) Domestication (2) Dominican Republic (3) Doradidae -
Thorny catfish (1) DR Congo (16) Dromaeosauridae (28)
Dromornithidae (2) Droseraceae (4) Dryopteridaceae (2)
Durophagy (4) East Africa (18) East Asia (754) Eastern
Arc Mountains (1) Eastern Thailand (24) Ebenaceae (1)
Echinodermata (13) Echolocation (12) Ecologica Montenegrina
(€] ECOIOgy (222) Ecomorphology (21) Ectoparasites (4)
Ecuador (128) Edinburgh Journal of Botany (19) eDNA (1)
Egypt (9) Elapidae (28) Elasmobranchii (32)
Elasmosaur  (6) Eleotridae (1) Elephantidae (5)
Eleutherodactylidae (10) Embryology (2) Emydidae (1) EN ¢
Endangered (163) Enantiornithes (5) Enantiornithines
(19) England (23) Entomology (331) Entomology
- Insect (197) Environment (3) Environmental DNA (1)
Eocene (47) Eomysticetidae (5) Ephemeroptera (8)
Epidendroideae (18) epiphyte (5) eponym (14) Erebidae (3)
Erethizontidae (1) Ericaceae (28) Eriocaulaceae (6) Erycidae
(1) Ethiopia (22) Ethnology (1) Eublepharidae (5)
Eudicots (310) Eulipotyphla (4) Euphorbiaceae (15)
Eurasia (21) Europe (305) Europe Invertebrate (1)
European Journal of Taxonomy (71) Evolution
(491) EW - Extinct in the Wild (2) Expeditions (1) Extinct (45)
Extinction (34) Fabaceae (28) Fag: (1) Falconidae (1)
Falconiformes (1) Fauna of Thailand (74) Feathered

dinosaur (30) Fejervarya (3) Felidae (24) Ficus (1) Fiji
(10) flightless (13) Flora of China (142) Flora of India
(46) Flora of Thailand (173) Formation: Jiufotang

(7) Formation: Solnhofen (1) Formation: Tiaojishan (2)

Formation: Yixian (4) Formicidae (13) France (19) French
Guiana (10) Freshwater (566) Front. Ecol. Evol. (2)
Front. Mar. Sci. (2) Fulgoridae (1) Fungi (56) Furnariidae:
ovenbirds and woodcreepers (2) Gabon (15) Gadiformes -
Grenadier (1) Galagidae - Bushbaby (2) Galapagos Islands (9)
Galatheidae (1) Galliformes (6) Game of Thrones (6) Gard.
Bull. Singaporc (32) Gastornis (1) Gastromyzontidae (2)
Gastropod Mollusc - Snail (46) Gastropoda (49)
Gecarcinidae (1) Gecarcinucidae (14) Gekkonidae (256)
Gekkota (87) Gelechiidae (1) Genetics (19) Genome (5)
Gentianaceae (4) Geoemydidae (11) Geological Bulletin of
China (1) Geology (11) Geometridae (8) Georgia (4)
Germany (38) Gerrhopilidae (1) Gesneriaceae (99) Ghana
(5) Gigantism (2) Glaciation (1) Gliding (15) Gnetophyta (1)
Gobiesocidae (7) Gobiesociformes (2) Gobiidae - Goby (51)
Gobiiformes - Goby (19) Gomphidae (8) Gondwana (57)
Google Doodle (1) Granite (2) Greater Mekong (936)
Greece (6) Greenland (2) Gryllidae - Cricket (7) Guangxi (57)
Guatemala (12) Guayana (1) Guiana Shield (39) Guyana
(29) Guyana shield (2) Gymnophiona - Caecilian (42)
Gymnophthalmidae (40) Gymnosperm (5) Gymnotidae
(6) Gymnotiformes - Knifefish (24) Hadrosaur (24)
Hadrosauridae -  duck-billed dinosaur (22)
Hadrosauroidea (3) Hainan (7) HalaBala (1) Hanguanaceae (1)
Hawaii (17) Heliconiaceae (1) Hemidactylus (23) Hemipenis
(21) Hemiphractidae (7) Hemiphyllodactylus (13)
Hemiptera (47) Heptapteridae (2) Herpetological Journal

(5) Herpetological Review (1) Herpetology =
Frog; Reptile Snake (1880)

Herpetology Notes 6) Hesperornithiformes (2)
Heterobranchia (4) Heterodontosauridae (€]
Heterodontosauriformes (1) Heteroptera (7) Hexacorallia (6)
Hexapoda (8) Highland (15) Himalaya (157)
Hipposideridae (5) Hirudinidae (1) Hispaniola (9) Histology
(8) Holocene (7) Holocephali (2) Homalopsidae (10)
Hominidae - Hominoid (12) Hominin (3) Homoptera (2)
Honduras (12) Hong Kong (10) Hoplocercidae (1) Horn of
Africa (20) Hot Spring (1) Hoya (24) Huber (Arachnologist)
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(3) Human (2) Human Conflict (1) Hungary (3) Hybridization
(9) hybrids (25) Hydrocharitaceae (1) Hydrothermal Vent (8)
Hydrozoa (4) Hylidae (69) Hylodidae (1) Hymenophyllaceae
(1) Hymenoptera (82) Hymenosomatidae (2) Hynobiidae (3)
Hyperoliidae (3) Hypopomidae (3) Hypostominae (5) Ice Age
(1) Ichneumonidae (9) ichnotaxa - footprint (21) Ichthyol. &
Herpetol. (12) Ichthyology - Fish (832)
Ichthyophiidae (2) Ichthyosaur (20) Identification (52)
Iguania (32) Iguanidae (9) Iguanodontia (10) In Memoriam
(2) incertae sedis (2) indet. (6) India (548) Indo-Pacific
(136) Indomalayan (10) Indonesia  (325)
Indotyphlidae (3) Infographic (8) Insect (360) Inselberg
(7) Integrative Taxonomy (63) Introduced Species (1)
Invalid (11) Invasive Alien (6) Invertebrate (1232)
Iran (40) Irano-Anatolian (75) Iraq (5) Iridaceae (3)
Island Biogeography (23) Isopoda (6) Isoptera (1) Israel
(12) Isthmus of Kra (1) ISYEB (1) Italy (35) TUCN Red List (17)
IVPP (55) J Megophryidae (1) J Neotropical (1) J.R.R. Tolkien
(4) Japan (144) Jehol Biota (32) Jordan (1) Journal of
Biogeography (14) Journal of Experimental Biology (1) Journal
of Fish Biology (85) Journal of Heredity (1) Journal of
Herpetology (22) Journal of Mammalogy (22) Journal
of Natural History (29) Journal of Ornithology (4)
Journal of Paleontology (11) Journal of Systematic
Palaeontology (32) Journal of Threatened Taxa: JoTT
(29) Journal of Tropical Ecology (1) Journal of Vertebrate
Paleontology (93) Journal of Zoology (4) Journal: Acta
Chiropterol. (14) Journal: Acta Geol. Sin. (4) Journal: Acta
Herpetol. (6) Journal: Acta Palaeontol. Pol. (24)
Journal: Alytes (3) Journal: Ameghiniana (3) Journal:
American Museum Novitates (27) Journal: Asian
Herpetological Research (29) Journal: Biawak (2) Journal:
Biological Conservation (1) Journal: BirdingASIA (5) Journal:
Blumea (26) Journal: Botanical Studies (8) Journal:
Brittonia (3) Journal: Check List (12) Journal: Copeia (83)
Journal: Cretaceous Research (42) Journal: Current
Biology (47) Journal: Current Herpetology (16) Journal:
Ecology and Evolution (5) Journal: FishTaxa (3) Journal:
Forktail (2) Journal: Geodive s (2) Journal: Herpetologica
(42) Journal: Historical Biology (8) Journal: Ibis (9)
Journal: Ichthyol. Explor. Freshwaters (35) Journal:
Ichthyological Research (23) Journal: Mammalogy (1)
Journal: Mesoamerican Herpetology (3) Journal:

Molecular Phylogenetics and Evolution (83) Journal:
Naturwissenschaften (12) Journal: Neotropical Biodiversity
(3) Journal: Neotropical Ichthyology (44) Journal:
Neotropical Primates (3) Journal: Oryx (8) Journal:

Palaeogeogr. Palaeoclimatol. Palaeoecol. (6) Journal:
Palaeontology (4) Journal: PLoS ONE (222)
Journal: Primate Conservation (7) Journal: Primates (1)
Journal: Raffles. Bull. Zool. (93) Journal: Reinwardtia
(7) Journal: Rev. Bras. Zool. (1) Journal: Salamandra (28)
Journal: Science (27) Journ: stematic Botany (15)
Journal: Taiwania (90) Journal: Taxon (5) Journal: The
Auk (26) Journal: Tropical Natural History (12) Journal:
Vertebrata PalAsiatica (6) Journal: Vertebrate Zoology
(31) Journal: Willdenowia (3) Journal: Zoologica Scripta
(14) Journal: Zoological Research (11) Journal: Zoological
Studies (12) Journal: Zoosystematics and Evolution
(32) Jurassic (160) Kalimantan (19) Karst -
Limestone (283) Kazakhstan (5) Keeratikiat (Botanist)
(4) Kenya (22) Kerivoula (3) Kew Bulletin (53) Kinabalu
(5) Kinorhyncha (1) Kinosternidae (2) KKU (12) Korea (28) ks
(1) KU (21) Kuwait (5) Kyrgyzstan (3) Labridae (11) Labyrinth
Fish (1) Lacertidae (18) Lacertilia - Lizard (33) Lagerstitte
(14) Lagomorpha - hares and rabbits (9) Lake Malawi (3)
Lake Tanganyika (1) Lamiaceae (15) Lamniformes (5)
Lampridiformes (2) Lamprophiidae (12) Lampyridae - Firefly (2)
Laonastes (5) Laos (168) Laramidia (3) Lauraceae (2)
Laurasia (4) Lebanon (2) Lecythidaceae (1) Leguminosae (28)
Lemur (10) Lentibulariaceae (4) Lepidoptera (102)
Lepidosauria (2) Lepisosteiformes (2) Leptodactylidae (19)
Leptotyphlopidae (4) Lesotho (1) Leucosiidae (3) Liang Bua (1)
Liaoning (46) Lichen (7) limb reduction (2) Limnonectes (11)
Linaceae (1) Liolaemidae (16) Liolaemus (12) Liparidae (2)
Litopterna (2) Living Fossil (3) LKCNHM (1) Loasaceae (1)
Lophiiformes - Anglerfish (7) Loranthaceae (4)
Loricariidae - Armoured catfish (84) Lowiaceae (3) Lii
Junchang (paleontologist) (2) Lungless Amphibian (6)
Lutjanidae (6) Lycaenidae (1) Lycopodiophyta (2) Lycosidae (3)
Lythraceae (1) Maastrichtian (32) Macaronesia (3)
Macrobrachium (10) Macroscelidea (2) Macroscelididae - Sengi
(2) Madagascar (157) Magnoliaceae (7) Magnoliaceae -
Magnolia (17) Malawi (1) Malaysia (233) Maldives (3)
Malesia  (115)  Malpighiaceae (1) Malvaceae  (8)
Mammaliaformes (6) Mammalogy (384) Mangrove
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(11) Maniraptora (28) Mantellidae (14) Mantodea (15)
Marantaceae (1) Marchantiophyta (1) Marginocephalia (1)
Marine (691) Marine Mammal (66) Marsupial (18)
Mauritania (1) Mauritius (6) Mecoptera (3) Mediterranean
(36) Mediterranean Sea (14) Megadermatidae (1) Megafauna
(11) Megaloptera (3) Megalosaur (2) Megalosauridae (1)
Megapode (2) Megaraptora (3) Megophryidae (75) Mekong
(25) Melanesia (25) Melanotaeniidae (1) Melanthiaceae (2)
Melastomataceae (47) Melastomataceae - Phyllagathis (4)
Melastomataceae - Sonerila (14) Meliphagidae - Honeyeater
(4) Mesophotic (18) Messel (3) Metriorhynchidae (4)
Mexico (148) micro-CT (1) microbiota (1) Microhylidae (77)
Microhylidae Taxonomy (1) Micromollusk Microsnail (9)
MicroMoth (4) Micronesia (7) Middle Asia (1) Middle East
(49) migration (5) Mimicry (27) Miniopteridae (2) Miocene
(106) Mizoram (8) Mollusca (99) Molossidae (5) Moluccas
(5) Mongolia (35) Monocots (253) Monogenea (1)
Monograph (178) Monotremata (2) Montane (176)
Moraceae  (4) Mormyridae (3) Morocco  (42)
Morphology (510) Morphometric (54) Mosasaur
(11) Moth (44) Mozambique (31) MSU (9) Mullidae -
Goatfish (3) Multituberculata (1) Muridae - Rat (17) Musaceae
- Bananas (13) Muscicapidae - Old World flycatcher (4)
Museu Nacional/UFRJ (2) Museum (7) Mustelidae (9)
Mutualism (7) Myanmar (208) Mycoheterotrophic
(68) MycoKeys (5) Mycotroph (1) Myctophiformes (1)
Myliobatidae (4) Myliobatiformes (23) Myriapoda (14)
Myrmecophyte - Ant Plant (2) Myrtaceae (8) Mysticeti (15)
mythology (8) Namibia (21) Nasikabatrachidae (5) Nat.
Hist. Bull. Siam Soc. (4) native people (1) Natricidae (15)
natural  history (53) Nature (79) Nature
Communications (40) Nature Ecology & Evolution (10)
Nearctic (13) Nectariniidae - Sunbird (2) Nelumbo (1)
Nemacheilidae (41) Neogene (5) Neopterygii (3)
Neornithischia (7) Neotropical (1065) Neotropical
Amphibian (296) Neotropical Bird (60)
Neotropical Botany (213) Neotropical
Ichthyology (225) Neotropical Invertebrates (156)
Neotropical Mammal (64) Neotropical Reptile
(189) Neovenatoridae (2) Nepal (11) Nepenthaceae (15)
Nepenthes (9) Nephilidae (2) Nest Predation (2) nesting trace
(3) Neuroptera (17) Neuroscience (1) New Caledonia (22)
New Class (2) New Family (68) New Genus (475)
New Guinea (76) New Record (29) New Variety (4) New
Zealand (58) News (37) Nicaragua (2) Nimravidae (1)
Nishikawa (herpetologist) (14) Nodosauridae (7) nom. nov.
(10) Nomenclature (61) Non-Passeriformes (10) Nordic
Journal of Botany (74) North America (353)
Northeastern Thailand (108) Northern Africa (3)
Northern Thailand (133) Norway (11) Nothobranchiidae
(3) Nothospecies (1) Novon: A Journal for Botanical
Nomenclature (3) Nudibranch (11) Nudibranchia (2)
Nyctibatrachidae (7) Nymphaeaceae (2) Nymphalidae (9)
Ocean Science Foundation (23) Ocean: Atlantic (97)
Ocean: Indian (144) Ocean: Pacific (310) Oceania
(52) Ochotona - Pika (1) Octocorallia (6) Ocypodidae (1)
Odonata (53) Odontobatrachidae (2) Odontoceti (25)
Odontophrynidae (6) Oleaceae (2) Oligocene (38)
Oligochaeta (5) Oligodon (3) Oman (15) Ontogeny (27)
Onychophora (1) Oophagy (2) Ootaxa (10) Ophidiiformes (2)
Ophiocordyceps (1) Opiliones - Harvestman (11)
Opistognathidae (1) Orchidaceae - Orchids (163)
Ordovician (3) Orectolobiformes - Carpet shark (5)
Ornithischia (83) Ornithology - Bird (254)
Ornithomimosaur (7) Ornithopoda (29) Ornithothoraces
(17) Ornithuromorpha (13) Orobanchaceae (4) Orthoptera
(85) Oryzias - Ricefish (9) Osphronemidae (8)
Osteoglossiformes (5) Osteology (64) Oviraptoridae (10)
Oviraptorosaur (25) Oxalidaceae (1) Oxfordian (3)
Paguroidea - Hermit Crab (16) Pakistan (7) Palaemonidae
(11) Palaeocene (3) Palaeogene (6) Palacomerycidae (1)
Palaeontologia Electronica (6) Palawan (2) Palawan Ark
Hypothesis (1) Palearctic (30) Paleoanthropology (11)
PaleoArt (1) PaleoArt: Antén (1) PaleoBiogeography (70)
PaleoBotany (13) Paleocene (13) PaleoClimatology (1)
PaleoEcology (121) Paleoentomology (33)
PaleoEnvironment (27) Paleogene (3) PaleoHerpetology (1)
Paleolchthyology (60) Paleomammalogy (178)
Paleontology -  Palaeontology  (1107)
PaleoOrnithology (104) Paleozoic (7) Palynology - Pollen
(4) Panama (34) Pandanaceae (4) Pandemic (2) Pangasiidae
(1) Pangolin (1) Papaveraceae (2) Papers in Palaeontology (8)
Paphiopedilum (7) Papua New Guinea (70) Papuasia (15)
Paradisaeidae - Bird-of-Paradise (5) Paraguay (10) Parasites
(13) parasitic wasp (1) parasitoid wasp (19) Parasitology (1)
Parastacidae (4) Pareatidae (1) Pareidae (10) Parthenogenesis
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(2) Passeriformes (57) Passiflora (3) Passifloraceae (3)

Patagonia (42) patronym (1542) patronym
Thai (72) Paul Sereno (paleontologist) (10) Peat Swamp
Forest (5) PeerJ (156) Pelagic (3) Pelagornithidae (2)
Pelecaniformes (2) Pelodryadidae (6) Pempheridae (3)
Peninsular Malaysia (132) Peninsular Thailand
(183) Peramelemorphia (2) Perciformes (8) Perciformes -
Perch (118) Percomorpha (2) Perissodactyla (3) Permian (19)
Peru (173) Petromyzontiformes (1) Petropedetidae (1)
Phalacrocoracidae (1) Phasianidae - Pheasant (5) Phasmatidae
(2) Phasmatodea (10) Philautus (4) Philippines (167)
Phocidae (3) Phocoenidae (1) Pholcidae (4) Phrynosomatidae (2)
Phycology (4) Phyllanthaceae (4) Phyllodactylidae (7)
Phyllomedusidae (6) Phyllostomidae (6) Phylogenetics
(1245) Phylogenomics (28) Phylogeny (572)
Phylogeography (75) Phylogram (1) PhytoKeys (180)
Phytosaur (2) Phytotaxa (496) phytotelm (25) Picidae -
Woodpecker (2) Piciformes (5) Pimelodidae (1) Pinnipedia (7)
Pinophyta (4) Piperaceae (5) Pipidae (2) Pipridae - Manakin (1)
Placoderm (4) Placodontia (2) Plantaginaceae (4)
Platacanthomyidae (4) Platycnemididae (1) Platyhelminthes
(8) Platyrrhines (1) Platystictidae (7) Plecoptera (2)
Pleistocene (48) Plesiosaur (18) Plethodontidae (28)
Pleurodira (7) Pleuronectiformes - Flatfish (6) Pliocene
(41) Pliosaur (6) Plumbaginaceae (2) PNAS (33) Poaceae (19)
Podicipedidae - Grebe (4) Podostemaceae (1) Poeciliidae (2)
Poland (8) Pollination (24) Polychaeta (13) Polygalaceae
(3) Polygonaceae (4) Polymorphism (1) Polynesia (11)
Polypodiaceae (1) Polypteriformes (1) Pomacentridae (10)
Porcellanidae (6) Porifera - Sponge (17) Portugal (15)
Potamidae (23) Potamonautidae (4) Potamotrygonidae (7)
Precambrian (1) Predation (10) Predator (12) Prehistoric
Amphibian (4) Prehistoric mammal (18) Prehistoric
Reptiles (102) Primate (90) Primulaceae (10) Primulina
(4) Princess Maha Chakri Sirindhorn (23) Pristimantis
(43) Proboscidea (7) Proc. R. Soc. B. (32) Procellariiformes
(2) Proceratosauridae (4) Proteaceae (1) Protocetidae (1)
protofeather (4) Pseudochromidae (2) Pseudopimelodidae (3)
Pseudoscorpiones (2) Psittaciformes - Parrot (15) Psittacosaurus
(2) Psocodea (2) PSU (51) Pteridophyta (23) Pteropodidae
(4) Pterosaur (94) Ptychadenidae (1) Ptychozoon (5) Puerto
Rico (4) Pulmonata (16) Pycnodontiformes (1) Pycnonotidae
(6) Pygopodidae (1) Pylochelidae (1) Pyxicephalidae (3) Qatar (2)
QBG (3) QSBG (10) QSMI (2) Quaternary (7) Radiotelemetry
(2) Rafflesia (4) Rafflesiaceae (8) Rajiformes (5) Rallidae (6)
Ramphastidae - Toucan (1) Range Extension (1) Ranidae (46)
Ranixalidae (3) Ranunculaceae (6) Raorchestes (5) Ratites (1)
Recircumscription (4) Records of the Australian Museum
(5) Red Sea (14) Redescription (232) Rediscovery
(94) Relict (1) replacement name (2) Reproduction (11)
Resedaceae (1) Resurrection (26) Réunion (1) Revalidation
(20) Review (95) Revision (397) Revue suisse de
Zoologie (1) Rhacophoridae (115) Rhacophorus (15)
Rhaphidophoridae - Cave Cricket (2) rheophyte (4)
Rhinatrematidae (1) Rhinobatidae (4) Rhinocerotidae -
Rhinoceros (12) Rhinocryptidae (2) Rhinolophidae (11)
Rhinopristiformes (4) Rhizophoraceae (3) Rhododendron
(11) Rhodophyta (3) Rhynchocephalia (1) Rhynchosaur (1) Rio
Xingu (10) riparian (1) River basin: Orinoco (16) River
Dolphin (8) Riversleigh (6) Rivulidae (7) Rodentia (60)
Romania (8) Rosaceae (10) Royal (28) Royal Society
Open Science (25) RSPG (1) Rubiaceae (33) Russia (42)
Russian Journal of Herpetology (26) Russulaceae (1)
Rutaceae (4) Rwanda (1) Sahara (11) Salamandridae (32)
Salicaceae (1) Salmoniformes (1) Salticidae (10) Santonian (1) Sao
Tomé and Principe (5) Sapotaceae (1) Sarcopterygii (4)
Saturniidae (2) Saudi Arabia (7) Saurischia (66) Sauropod
(67) Sauropodomorpha (8) Sauropterygia (11) Saxifragaceae

(5) Scandentia (2) Scansoriopterygidae (4) Scarabaeidae
(24) Schisandraceae (1) Schistura (11) Sci-Hub (1) Science
Bulletin (2) Scientific American (1) Scientific Reports (101)
Scincidae - Skink (96) Sciuridae - Squirrel (7) Scombridae
(1) Scorpaeniformes (13) Scorpiones - Scorpion (13) Sea

snake (12) Seamount (2) Seed dispersal (3) Selachimorpha -
Shark (8) Selaginellaceae (3) Senegal (2) Serpentes -
Snake (325) Serranidae (20) Serrasalmidae (9)
Sesarmidae (17) Sesiida - Clearwing Moth (1) Sesiidae (1) Sexual
Dimorphism (6) Seychelles (4) Shrew - Soricidae (3) Siberia
(2) Sichuan (11) Silurian (9) Siluridae (2) Siluriformes (38)
Siluriformes - Catfish (143) SING (5) Singapore (19)
Siphonopidae (5) Sirenia (3) Sisoridae (8) Sky Island (10)
Slovakia (1) Smitinand (1) Soc. (1) Socotra (4) Solanaceae (8)
Somalia (1) Somaliland (3) Soricomorpha (1) South Africa
(69) South America (1080) South Asia (553)
South China Sea (3) South-Western Thailand (9) Southeast

Evolution 1) SOutheast Asia (1857) spain
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(59) Speciation (31) Species complex (187)
Species Delimitation (51) Sphaerodactylidae (10)
Spheniscidae: Penguins (2) Sphenisciformes (5)
Spinosauridae (24) Squaliformes (7) Squamata (598)
Sri Lanka (98) Stegosauria (7) Sternopygidae (6) stomach
contents (1) Strabomantidae (23) Stratigraphy (2)
Strepsirrhini (3) Strigidae - Owl (8) Strigiformes - Owl (6)
Stromateidae (1) Struthioniformes (2) Stygobitic (8) Styr: eae
(1) Sub-Sahara (5) Subgenus (25) Subspecies (77)
Subterranean - Cave (129) Sulawesi (70) Suliformes (1)
Sumatra (81) Sundaland (187)  Superfamily:
Diplodocoidea (1) Superfamily: Dromaeosauroidea (9)
Superfamily: Tyrannosauroidea (17) Suriname (4)
Switzerland (7) Sylviidae (1) Symbiosis (12) Synapsida (7)
Synbranchiformes - Eel (15) Syngnathidae (15)
Syngnathiformes (11) Systematics (795) Taccaceae (1)
Tadpole (31) Taiwan (65) Talpidae (3) Tanzania (41)

Tapejaridae (4) Tarantula (3) Tarsiidae (2) Taxonomy

(3647) Tectonics (1) Teiidae (3) Teleostei (251)
Telmatobiidae (3) Temnospondyli (4) Tepui (17) Termite (4)
Terrarana (31) Testudines (46) Testudology (10)
Tetanurae (8) Tethys (3) Tetraodontidae - Pufferfish (7)
Tetraodontiformes (2) Tetrapodomorpha (1) Tettigoniidae -
Katydids (30) Thai For. Bull. (42) Thai Journal of
Botany (10) Thailand (562) Thailand: Botany (108)
Thailand: Paleontology (37) Thalattosuchia - Marine
Crocodile (5) Thamnophilidae (3) the Smallest Vertebrates (2)
the Western Ghats of India (160) Theaceae (6)
Theloderma (11) Theraphosidae - Tarantula (6) Therapsida
(6) thern (1) Theropod (173) Thismiaceae (17)
Thismiaceae - Thismia (38) THNHM (4) Thyreophora
(10) Thysanoptera (3) Tibet (24) Tigris-Euphrate (2)
Timaliidae (2) Timor-Leste (4) Tinamiformes (1) Titanosauria

(22) Titanosauriformes (16) TOpOIlyIIl (1456)
Torpediniformes - Electric ray (1) Tortoise (3) Tortricidae (9)
toxic (1) toxin (2) Trachylepis (5) Tree (23) Triassic (99)
Tribe (96) Trichomycteridae (13) Trichoptera (1) Trilobite (2)
Trionychidae (6) Triuridaceae (3) Trochilidae -
Hummingbird (10) Troglobite (32) Troglobites (13)
Trogoniformes (1) Troodontidae (10) Tropiduridae (7) Tsingy
(1) Tunicata (3) Tunisia (4) Tupaiidae (1) Turdidae (2) Turkey
(47) Turonian (4) Tylototriton (3) Typhlomys (2)
Typhlopidae (3) Tyrannosaur (9) Tyrannosauridae (15)
Tytonidae (1) Uganda (8) UK (18) Ukraine (1) Ungulates (1)
Urban (2) Uropeltidae (6) Urticaceae (3) Uruguay (10) USA
(225) Vanuatu (6) Varanidae (17) Varanus (14) Vegetation
(3) Venezuela (56) Venom (2) Verbenaceae (2)
Vespertilionidae (40) Vietnam (365) Violaceae (4)
Viperidae (52) Vitaceae (1) Viverridae (4) Viviparity (2)
Vocalizations (18) Volcano (4) VU « Vulnerable (122)
Wallace (8) Wallacea (60) wcs - wildlife Conservation Society
(2) West Africa (21) Western Asia (94) Western Thailand
(35) Wetland (1) World Heritage (1) Wukongopteridae (2) WWE
(5) Xenarthra (8) Xenodermidae (4) XTBG (9) Xu Xing
(paleontologist) (31) Yemen (7) Yunnan (154) Zambia
(6) Zamiaceae (5) Zimbabwe (5) Zingiberaceae (108)
ZooKeys (279) Zool. J. Linn. Soc. (91) Zoological
Science (5) Zoosystema (2) Zootaxa (1731)
Zoraptera (1) Zosteridae - White-eye (1) Zosteropidae (1)
Zygoptera - Damselfly (22)
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