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a middle ear
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Acoustic communication is widespread in animals. According to  185.14 4

the sensory drive hypothesis [Endler JA (1993) Philos Trans R Soc  one call

Lond B Biol Sci 340(1292):215-225], communication signals and  that the

perceptual systems have coevolved. A clear illustration of this is  quencie Sosterior -y

the evolution of the tetrapod middle ear, adapted to life on land.  of calls, branch ~  Saccule  (nerfypl) m'jow
Here we report the discovery of a bone conduction-mediated  and 6,7 el e
stimulation of the ear by wave propagation in Sechellophryne  ith an H

gardineri, one of the world’s smallest terrestrial tetrapods, which higher f S

lacks a middle ear yet produces acoustic signals. Based on X-ray  [pterest scapular

synchrotron holotomography, we measured the biomechanical ., dula

properties of the otic tissues and modeled the acoustic propaga- ments v il p— o —
tion. Our models show how bone conduction enhanced by the ;. o ¢ | broin cpsle amphivia J P

resonating role of the mouth allows these seemingly deaf frogs that the suprascapular

to communicate effectively without a middle ear. did not

.. ARim discrimi
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Proc Natl Acad Sci USA 110, 15360-15364 (2013)
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R374

A lungless frog
discovered on
Borneo
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Renowned paleontologist Jack Horner has spent his career trying to
reconstruct a dinosaur. He's found fossils with extraordinarily
well-preserved blood vessels and soft tissues, but never intact DNA. So,
in a new approach, he's taking living descendants of the dinosaur
(chickens) and genetically engineering them to reactivate ancestral traits
— including teeth, tails, and even hands — to make a "Chickenosaurus".
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ARTICLE

23march2017|VOL543 | NATURE|501

doi:10.1038/nature21700

A new hypothesis of dinosaur relationships
and early dinosaur evolution

Matthew G. Baron2, David B. Norman'! & Paul M. Barrett?

SR FADHLLMRER

For 130 years, dinosaurs have been divided into two distinct clades— Ornithischia and Saurischia. Here we present a
hypothesis for the phylogenetic relationships of the major dinosaurian groups that challenges the current consensus
concerning early dinosaur evolution and highlights problematic aspects of current cladistic definitions. Our study has
found a sister-group relationship between Ornithischia and Theropoda (united in the new clade Ornithoscelida), with
Sauropodomorpha and Herrerasauridae (as the redefined Saurischia) forming its monophyletic outgroup. This new
tree topology requires redefinition and rediagnosis of Dinosauria and the subsidiary dinosaurian clades. In addition, it
forces re-evaluations of early dinosaur cladogenesis and character evolution, suggests that hypercarnivory was acquired
independently in herrerasaurids and theropods, and offers an explanation for many of the anatomical features previously
regarded as notable convergences between theropods and early ornithischians.

During the Middle to Late Triassic period, the ornithodiran archosaur
lineage split into a number of ecologically and phylogenetically distinct
groups, including pterosaurs, silesaurids and dinosaurs, each charac-
terized by numerous derived features'. By the Carnian stage of the Late
Triassic (around 230 million years ago (Ma)), dinosaurs had diversi-
fied into three major lineages, Ornithischia, Sauropodomorpha and
Theropoda, and, by the Norian stage (around 208 Ma), some dinosaur
groups had become species-rich and numerically abundant?. Since 1887
(ref. 3) theropods and sauropodomorphs, which retain a classically
reptile-like pelvic anatomy, have been regarded as forming a natural
group (Saurischia), distinct from Ornithischia, which was characterized

@ . 11 . » 1 34 1 - .1 . 1.

ornithischian monophyly®!!4, As a result, these studies have incorpo-
rated numerous, frequently untested, prior assumptions with regard to
dinosaur (and particularly ornithischian) character evolution, and have
overlooked the possibility that some of the characters found in orni-
thischian taxa are homologues of those in saurischian dinosaurs, even
though several authors have commented on the anatomical similarities
shared by ornithischians and theropods'*~!6. In order to examine
the possible effects of these biases on our understanding of dinosaur
evolution, we carried out a phylogenetic analysis of basal Dinosauria
and Dinosauromorpha and compiled, to our knowledge, the largest
and most comprehensive dataset of these taxa to date. Although this

LI | 1 - 1.
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Making the Impossible Possible: Rooting the Tree of Placental
Mammals
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’Department of Biology, Pennsylvania State University, University Park
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Abstract

Untangling the root of the evolutionary tree of placental mammals has been nearly an impossible task. The good news is
that only three possibilities are seriously considered. The bad news is that all three possibilities are seriously considered.
Paleontologists favor a root anchored by Xenarthra (e.g, sloths and anteater), whereas molecular evolutionists have
favored the two other possible roots: Afrotheria (e.g., elephants, hyraxes, and tenrecs) and Atlantogenata
(Afrotheria + Xenarthra). Now, two groups of researchers have scrutinized the largest available genomic data sets
bearing on the question and have come to opposite conclusions, as reported in this issue of Molecular Biology and
Evolution. Needless to say, more research is needed.

Key words: mammals, phylogeny, genome, biogeography, evolution.

Mol. Biol. Evol 30(9), p. 1999-2000



Root of Placental Mammals

Approximately 95% of mammals are placentals, and their evolutionary relationships
have rapidly come into focus through dozens of molecular analyses over the past two
decades.

(a) : (b) :
boreoeutherians boreoeutherians
xenarthrans @ afrotherians w& : xenarthrans

& (Atlantogenata)
afrotherians ms '%: xenarthrans

(c)

boreoeutherians

afrotherians

J

%22

Fic. 1. The root of the evolutionary tree of living placental mammals. (@) Afrotherian root, (b) Xenarthran root, and (c) Atlantogenatan root.

Untangling the root of the evolutionary tree of placental mammals has been nearly an
impossible task. The good news is that only three possibilities are seriously considered.
The bad news is that all three possibilities are seriously considered.

Two articles in this issue (Morgan et al. 2013; Romiguier et al. 2013) address one such
node, the root of the tree of living placental mammals, and come to different conclusions.

Both Morgan et al. (2013) and Romiguier et al. (2013) concatenate and analyze some of
the largest phylogenomic mammalian data sets to date.
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