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Diogenornis fragilis Alvarenga, 1985, restudied: a South American ratite 
closely related to Casuariidae 

 
H. Alvarenga 
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Email: halvarenga@uol.com.br 
 
Diogenornis fragilis, from the Middle Paleocene of Rio de Janeiro, Brazil, is represented by 

various portions of the skeleton of several individuals but has heretofore been known only from 

the original description. A restudy of all existing material and comparison with all ratite families, 

indicates that Diogenornis is much more closely related to the Australian Casuariidae than to the 

South American Rheidae. Among the most important osteological characters relating Diogenornis 

to the Casuariidae and distinguishing it from the Rheidae are: beak with a narrow and pointed 

maxilla; atlas with the arcus atlantis forming an overhang cranially; femur with the trochlea 

fibularis large and oval, the popliteal fossa shallow, and the linea intermuscularis caudalis 

prominent and similar to Casuarius; tibiotarsus with condylus medialis not undercut proximally as 

in Rhea, but very similar to Casuarius and Dromaius; tarsometatarsus with sulcus extensorius 

very deep, the hypotarsus prominent as in Casuarius, not expanded plantarly in the extreme 

proximal portion as in Rhea, and with a noticeable tendinal groove in the medial side as in 

Casuariidae (absent in Rheidae). The presence of a ratite related to the Casuariidae in the 

Paleocene of South America, corroborates hypotheses of a Gondwanan origin of these birds, the 

close relationship among the Rheidae-Casuariidae-Dromaiidae and the importance of the 

Transantarctic biotic interchange between South America and Australia in the beginning of the 

Cenozoic. 
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Functional morphology of the neck in the Ardeidae 
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Birds of the heron family are able to extend and retract the neck in a very rapid movement so that 

they are able to lunge with the beak like a harpoon. According to the literature, this movement is 

facilitated by a special articulation between the 6th and 7th cervical vertebrae. In all Ardeidae the 

articulations C5-C6, C6-C7 and C7-C8 are principally responsible for the marked retraction of the 

neck (dorsiflexion), with the most important being the articulation C6-C7. In the vertebrae C3 to 

C6 the articulations of the prezygapophyses are angled dorsocranially, whilst C7 to C10 are 

directed dorsocaudally. Nevertheless, there are details of the cervical vertebrae among the 

species of this family. In the genus Ardea (A. cocoi, A. cinerea, A. herodias and A. purpurea) and 

in the Botaurinae (Botaurus and Ixobrychus) the vertebra C5 shows a caudal expansion of the 

articulations of the postzygapophyses that is not present in the other species of the family. Only in 

Tigrisoma, Agamia, Pilherodius, Botaurus and Ixobrychus the vertebra C6 has a very high spiny 

process. The cranial extreme of processus costalis of the vertebra C7 are more expanded 

cranially in Agamia and Tigrisoma than in the other ardeids. These features comprise some of the 

differences between species of the Ardeidae that function to provide the moment of force needed 

to extend the cervical column so as to lunge with the beak like a harpoon. Darters 

(Pelecaniformes: Anhingidae) also realize this type of neck movement but whereas in the 

Ardeidae the cervical vertebrae C6, C7 and C8 articulate in the form of a "U", in maximum dorsal 

flexion, the darters articulate in the form of an inverted "U", that is with maximum ventral flexion. 

Funds: CNPq, CAPES. 
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Cranial osteology of the black-collared hawk (Busarellus nigricollis, 
Accipitridae) and the non-monophyly of traditional buteonine hawks 
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The black-collared hawk is a piscivorous accipitrid usually found near rivers, lakes, mangroves 

and other aquatic habitats in the Neotropical region. Placed in the monotypic genus Busarellus, 

this species has been considered to be closely related to the buteonine hawks, particularly with 

the genus Buteogallus. Despite this phylogenetic attribution, we were impressed by the striking 

cranial morphology of the black-collared hawk when compared to other buteonine taxa. Such 

characters include a lacrimal bone with a short orbital process, the zygomatic process longer than 

the suprameatic, the foramen magnum directed caudally, a relatively inconspicuous proeminentia 

cerebelaris, a crista nuchalis transversa with an inverted U-shape, and the quadrato-

quadratojugal articulation posterior to the postorbital process. With the aim of testing the 

monophyly of the buteonine hawks, a phylogenetic analysis of 59 cranial characters from 37 

accipitrid taxa, including the majority of the buteonine hawk genera, was conducted. Results 

suggest that Busarellus nigricollis does not belong to the buteonine assemblage since it appeared 

within the sister group of the Buteoninae that also included the non-buteonine genera Haliaeetus, 

Spizaetus and Aquila. After character optimization, the skull features of Busarellus nigricollis 

revealed a great number of autapomorphies (including all the characters cited above) that are not 

shared with any of the buteonine taxa sampled. In this context, this study shows that the 

reinterpretation of osteological characters can provide important insights into the systematics of 

this group. Financial support: CNPq 

 
 
 
 


