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Press release             For immediate release 
    
August 24, 2020  
 

Landmark HKU-led volume on past progress and new frontiers  
in the study of early birds and their close relatives 

 
The origins of birds and their flight was a major event in the history of life. A wealth of spectacular fossils 
has demonstrated that birds are theropod dinosaurs, with Pennaraptora being the most relevant subgroup to 
transition from non-avian dinosaurs to birds. Here we announce the publication of a landmark journal 
volume on pennaraptoran theropods (Figure 1) edited by HKU Research Assistant Professor Dr. Michael 
Pittman (Vertebrate Palaeontology Laboratory, Division of Earth and Planetary Science & Department of 
Earth Sciences) and Prof. Xing Xu of the Institute of Vertebrate Paleontology and Paleoanthropology 
(IVPP) and the Chinese Academy of Sciences Center for Excellence in Life and Paleoenvironment (Beijing, 
China), who both specialise in these animals (see Notes). 
 
Pennaraptora comprises of birds as well as the pennaceous feathered dromaeosaurids (‘raptors’), troodontids, 
scansoriopterygids and oviraptorosaurians (Figures 2 and 3). Fossils and insights from living birds and 
crocodilians show that many important avian traits originated deep within theropod evolutionary history, 
accumulating over a significant period of time and portion of the evolutionary tree, often in a complex 
mosaic way. These traits include ‘warm-bloodedness’, unique reproductive strategies as well as flight itself. 
Key features necessary for flight appeared among pennaraptoran theropods including: a long, robust and 
sideways-facing arm; a refined “flight-ready” brain; and large, vaned flight feathers. Proxies for modern 
flight capability, modelling work and functional morphology support flight and near-flight capabilities 
among paravian pennaraptorans, with powered flight evolving independently multiple times. 
 
Breaking new ground in the field 
 
To deepen our understanding of avian and flight origins as well as other important pennaraptoran 
evolutionary events, the International Pennaraptoran Dinosaur Symposium (IPDS) was held at The 
University of Hong Kong between March 29 and April 1, 2018, to make substantial advances in our 
understanding of pennaraptoran palaeobiology and evolution (see Notes). These efforts culminated in a 
special volume just published in the prestigious journal Bulletin of the American Museum of Natural History, 
entitled ‘Pennaraptoran Theropod Dinosaurs: Past Progress and New Frontiers’, edited by Dr. Pittman and 
Prof. Xu. “The volume documents past progress, works toward consensus on key unresolved issues, breaks 
new ground in the field and identifies priority areas for future research”, said Dr. Pittman. Asked about who 
was involved, Prof. Xu replied, “The volume involved 49 experts from more than 10 countries whose views 
cover much of the current discussion on pennaraptoran palaeobiology and evolution.” The volume is made 
up of 14 chapters organised in three sections: 
 

Section 1. Fossil Record, Systematics, and Biogeography surveys the pennaraptoran fossil record and 
draws attention to what new discoveries would help to answer pressing questions in the field. It also 
presents the current state of pennaraptoran evolutionary relationships (Figure 2), providing the 
context needed to understand pennraptoran evolution. This section includes the first quantitative 
analysis of the spatial distribution of coelurosaurian theropods through time (palaeobiogeography; 
Figure 3), which allowed key tectonic drivers of their evolution to be identified. 

 
Section 2. Anatomical Frontiers focuses on recent discoveries in pennaraptoran anatomy, particularly 
of the hand and head (Figure 4). It explores the implications this knowledge has and will have on 
our understanding of pennaraptoran palaeobiology and evolution. These discoveries involve a wide 
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range of adopted approaches, including geometric morphometrics, mechanical advantage 
calculations, and evo-devo approaches as well as the evolutionary context provided in section one.  

 
Section 3. Early Flight Study: Methods, Status, and Frontiers begins by detailing the methods 
currently available for studying early theropod flight and discusses the priorities to address in future 
methodological development work. Then recent advances in soft-tissue imaging are married with 
quantitative methods of early flight study to create a new framework on which to build (Figure 5). 
This section also covers recent efforts to identify the small pennaraptorans that first took to the skies, 
what their flight capabilities were and how their flight might have been acquired. A new broader 
context is proposed for flight behaviour as part of a functional landscape. Wing-assisted incline 
running (WAIR), a behaviour seen in modern birds that is proposed as an early stage of flight 
development, is argued as a later innovation based on a study of modern ostriches. 

 
Asked about the significance of the volume, contributor Dr. Daniel J Field of Cambridge University 
(Department of Earth Sciences) said, “This is a landmark volume that advances our understanding of 
pennaraptoran dinosaurs and identifies key areas to address in the years ahead.” Contributor Dr. T 
Alexander Dececchi of Mount Marty University (Department of Biology) added, “The volume is of 
particular interest to dinosaur palaeontologists and ornithologists, but its findings will also excite the general 
public.” 
 
The volume is published in the Bulletin of the American Museum of Natural History and can be accessed 
here: http://digitallibrary.amnh.org/handle/2246/7237  
 
For media enquiries, please contact Ms. Casey To, External Relations Officer of HKU Faculty of Science 
(tel: 3917 4948; email: caseyto@hku.hk / Ms. Cindy Chan, Assistant Director of Communications of HKU 
Faculty of Science (tel: 3917 5286; email: cindycst@hku.hk) or Dr. Michael Pittman, Research Assistant 
Professor of HKU Division of Earth and Planetary Science and Department of Earth Sciences (email: 
mpittman@hku.hk). 
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Figure 1. ‘Pennaraptoran Theropod Dinosaurs: Past Progress and New Frontiers’, a landmark 
volume on the biology and evolution of early birds and their close relatives. The volume comprises of 
14 chapters authored by 49 authors from more than 10 countries. Fossil pennaraptorans come in a huge array 
of shapes and sizes and lived in a range of habitats. However, they shrank drastically in their successful 
conquest of the skies. Today, they are only survived by the birds. Image credit: Bulletin of the American 
Museum of Natural History & Julius T Csotonyi. 
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Figure 2. Evolutionary tree of pennaraptoran theropods. Pennaraptora comprises of oviraptorosaurians, 
scansoriopterygids, birds and their closest relatives, the dromaeosaurids (‘raptors’) and troodontids. Image 
credit: Pittman et al. 2020. 
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Figure 3. Pennaraptoran fossil localities through time. Pennaraptorans became globally widespread 
before the end of the Cretaceous and lived in a range of habitats including hot deserts and temperate forests. 
Image credit: Pittman et al. 2020. 
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Figure 4. Skull of the early-diverging oviraptorosaurian pennaraptoran Incisivosaurus. This specimen 
IVPP V13326 is ~10cm long. Later-diverging oviraptorosaurians lost their teeth and evolved a beak. Image 
credit: Xing Xu & Waisum Ma. 
 

 
 
Figure 5. The early short-tailed fossil bird Sapeornis. Under Laser-Stimulated Fluorescence, the feathers 
and other soft tissues preserved around the fossil skeleton become clear. This new information is used to 
refine the reconstruction of its soaring abilities. This specimen STM 15-15 is ~30cm long. Image credit: 
Serrano et al. 2020.  
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Notes: 
1. Most close relatives of birds neared the potential for powered flight but few crossed its thresholds  

(Aug 2020): https://www.hku.hk/press/press-releases/detail/21405.html 
2. Ancient birds out of the egg running(May 2019): https://www.hku.hk/press/press-

releases/detail/19256.html  
3. HKU imaging technology shows first discovered fossil feather did not belong to iconic bird 

Archaeopteryx (Feb 2019): https://www.hku.hk/press/press-releases/detail/19063.html 
4. HKU hosts international symposium on the origins of birds and flight and presents related display in 

the Stephen Hui Geological Museum (March 2018): https://www.hku.hk/press/press-
releases/detail/17687.html 

5. HKU palaeontologist discovers new bird-like dinosaur with flight associated feathers - 
Jianianhualong tengi  (May 2017): https://www.hku.hk/press/news_detail_16295.html 

6. Major breakthrough in knowledge of dinosaur appearance HKU palaeontologist reconstructs 
feathered dinosaurs in the flesh with new technology (March 2017): https://www.hku.hk/press/press-
releases/detail/15989.html 

7. Scientists reveal how dinosaurs became able to shake their tail feathers (May 2013): 
https://www.hku.hk/press/press-releases/detail/9693.html 
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