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Introduction 

The convening of the fourth International Meeting of the So­
ciety of Avian Paleontology and Evolution (SAPE) in the year 
1996 is significant in that it coincides with the anniversary of 
several important dates in the history of the debate on the ori­
gin of birds. It marks the seventieth anniversary of the publica­
tion of Gerhard Heilmann's (1926) The Origin of Birds, a vol­
ume that established the orthodox view—that birds descended 
from basal archosaurs in the Triassic—for the next 50 years. 
Furthermore, 1996 marks the twentieth anniversary of the pub­
lication of John H. Ostrom's (1976) magnum opus "Archaeop­
teryx and the Origin of Birds," a comprehensive treatment ar­
guing cogently that Archaeopteryx and all other birds are 
derived from coelurosaurian theropod dinosaurs. Finally, 1996 
is the tenth anniversary of the publication of Jacques A. Gauth­
ier's (1986) paper "Saurischian Monophyly and the Origin of 
Birds," a widely cited work that, among other things, offered 
critical cladistic support for the theropod affinities of birds. 

This paper is not intended as a review of avian origins but 
rather as a report of the proceedings of an SAPE roundtable 
discussion organized by Peter Wellnhofer and moderated by 
myself on 7 June 1996. I was charged by Dr. Wellnhofer to 
provide the roundtable discussants with a brief overview of 
current notions on the origin of birds and then present several 
topics for discussion. I will first expand somewhat on the over­
view of current opinion to enable readers with less background 
to follow the discussion. Then the discussion topics will be in­
troduced and their rationale presented. The relevant portion of 
the ensuing roundtable discussion will be reported after the in­
troduction of each topic. The discussion itself was fairly wide-
ranging, and participants often commented on more than one 
discussion topic. As a result, I will not present the report in its 
strict chronological order, but rather in the order of the discus­
sion topics. Participants were aware that the proceedings were 
being recorded on audio- and videotape for subsequent report 
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in this volume. Quotes herein are direct transcriptions from the 
audiotape, with trivial editing (e.g., deletion of false starts or 
midstream rephrasing) to enhance flow. Paraphrasings also de­
rive from the audiotape. 

Overview of Current Opinion on the Origin of Birds 

As mentioned, it is beyond the scope of this report to review 
the history of the debate. I previously provided a summary up 
through the late 1980s (Witmer, 1991), and Feduccia (1996) 
brought the review up to the present. The modem debate is typ­
ically characterized as a trio of hypotheses—the "pseudosu-
chian thecodont" hypothesis, the crocodylomorph hypothesis, 
and the theropod hypothesis—with theropod relationships 
holding sway and the other views decreasing somewhat in pop­
ularity. Several important developments have arisen in the in­
tervening years, however, suggesting that opinion has not fully 
consolidated around the conventional theropod hypothesis. It is 
not the intent herein to provide a critical evaluation of these hy­
potheses but rather simply to present a thumbnail sketch and 
provide references. 

1. Relationships with basal archosauriforms ("pseudosu-
chian thecodonts," to use the old paraphyletic taxonomy) were 
suggested originally by Broom (1913), and this was the idea 
popularized by Heilmann (1926). The basic premise is that Tri­
assic archosauriforms, such as Euparkeria, are "sufficiently 
primitive" to have been ancestral to birds (and to other groups 
of archosaurs, as well). Although revived by Tarsitano and 
Hecht (1980; see also Tarsitano, 1991), the idea was widely 
criticized, particularly by supporters of theropod relationships 
(e.g., Thulbom and Hamley, 1982; Gauthier and Padian, 1985), 
for being uninformative and for offering few or no supporting 
synapomorphies. It had seemed that this view had passed 
away—principally because it was so nonspecific—until a re­
cent paper by Welman (1995), who proposed numerous syna­
pomorphies from the basicranial region of the skull, suggesting 
that Euparkeria is closer to avian ancestry than anyone ever 
thought. 

2. A close relationship with crocodylomorphs, such as the 
Triassic form Sphenosuchus, was originally proposed by Walk­
er (1972) and was supported by L.D. Martin (e.g., 1991) and 
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his students (see Witmer, 1991, for references). Supporting 
characters included aspects of tympanic pneumaticity, cranial 
circulation, and dental morphology and replacement. The cro-
codylomorph hypothesis was challenged on a number of counts 
(Gauthier, 1986) and received an apparent deathblow when 
Walker (1985) himself apparently recanted. Interestingly, 
Walker (1990, pers. comm., 1995) essentially recanted his re­
cantation and offered renewed support for avian relationships 
with crocodylomorphs. 

3. Nonarchosauriform archosauromorphs, such as the Trias­
sic form Megalancosaurus, have been suggested to be close to 
avian ancestry by a number of authors (e.g., Hecht and Tarsi­
tano, 1982; Martin, 1983; Tarsitano, 1985, 1991), most force­
fully by Feduccia (1996; see also Feduccia and Wild, 1993). In 
all formulations, the origin of birds is tightly linked with the or­
igin of flight, which is presumed to have required an initial ar­
boreal phase. Therefore, it is reasoned, because avian ancestors 
must have been small and quadmpedal, bird-like forms, such as 
Megalancosaurus (and also Longisquama, Cosesaurus, or 
Scleromochlus), make good models for avian ancestors (Feduc­
cia and Wild, 1993; Feduccia, 1996). 

4. Theropod dinosaurs are certainly the group most com­
monly cited as being involved in the origin of birds (Witmer, 
1991; Chiappe, 1995); however, the specific nature of the rela­
tionship, that is, which specific group of theropods is closest to 
birds, remains controversial. Ostrom (1976) proposed that dro-
maeosaurid coelurosaurs, such as Deinonychus and Velocirap­
tor, were closest to birds based on a large suite of derived char­
acters, principally from the manus and pelvic limb. This 
hypothesis received cladistic support from Padian (1982), 
Gauthier (1986), and Holtz (1994) and is the most commonly 
encountered version of the theropod hypothesis. Alternate ver­
sions differ in which clades are hypothesized to be the sister 
group of Archaeopteryx and/or other birds (see Witmer, 1991, 
for additional references): coelophysoid ceratosaurians such as 
Syntarsus (Raath, 1985), troodontid coelurosaurs (Currie, 
1985, Paul, 1988), bullatosaurs (troodontids+ornifhomimo-
saurs) (Thulbom, 1984), or oviraptorosaurs (Elzanowski, 1995, 
this volume). Sorting out this confusion will require a compre­
hensive and up-to-date phylogenetic analysis of Coelurosauria, 
itself involving a very careful analysis of many characters. 

5. Under the broad heading of "the theropod hypothesis" is 
G.S. Paul's unique formulation (Paul, 1984, 1988). In Paul's 
view, not only are birds phylogenetically nested within 
Theropoda, but in fact some forms traditionally interpreted as 
nonavian theropods are actually secondarily flightless "proto-
birds." Paul (1988) envisioned a lineage of protobirds begin­
ning in the Jurassic with Archaeopteryx and becoming even 
more bird-like in the Cretaceous, culminating in true birds 
(Metomithes, to use Chiappe's (1995) terminology). Along 
the way, the protobird lineage repeatedly gave off clades of 
terrestrial, secondarily flightless forms, such as Dromaeosau­
ridae, Oviraptorosauria, Omithomimosauria, and Troodon-
tidae. For support, Paul (1988) cited characters from the skull 

and pelvic limb and offered additional evidence at the 1996 
SAPE conference. This hypothesis has received scant atten­
tion in the literature. 

6. A related notion is G. Olshevsky's (1994) "Birds Came 
First" (BCF) theory. This hypothesis suggests that the avian 
lineage is a tmly ancient one. That is, archosaur phylogeny is 
characterized by a "central line" of persistently arboreal, qua­
dmpedal "dino-birds" that, beginning in the Permian, continu­
ously gave off branches of terrestrial archosaurs throughout the 
Mesozoic Era. These secondarily terrestrial clades went on to 
become the various clades of archosauriforms (e.g., proterosu-
chians, aetosaurs, sauropodomorph dinosaurs, etc.). Forms like 
Megalancosaurus and Longisquama are very close to this cen­
tral line and never left the trees. This central line of arboreal 
dino-birds became progressively more bird-like through time 
and thus so did their terrestrial descendants. Theropods are on 
the central line, and thus, as in Paul's (1988) formulation, the 
Cretaceous bird-like theropods are deemed secondarily flight­
less forms. Also like Paul's hypothesis, Olshevsky's ideas have 
been virtually ignored in the literature. 

The Roundtable Discussion 

Six major topics were presented at the roundtable for discus­
sion. The topics were chosen to stimulate debate, to examine 
critical issues, and, it was hoped, to reach agreement on at least 
some points. Again, each topic is briefly outlined below to set 
up the ensuing discussion. 

1. THE CENTRAL ROLE OF Archaeopteryx IN THE DEBATE 

The history of the debate on avian origins, almost since its 
inception, has been focused on Archaeopteryx. In fact, Archae­
opteryx has been the key player in not just the origin of birds 
but in virtually all ancillary debates: the origin of flight 
(Rayner, 1988; Feduccia, 1993, 1996; Herzog, 1993), the ori­
gin of feathers (Parkes, 1966; Dyck, 1985), the origin of endot-
hermy (Ruben, 1995), and others. An entire conference and the 
resulting volume (Hecht et al., 1985) were devoted to Archae­
opteryx and its impact on these questions. Moreover, Archae­
opteryx has importance beyond its technical significance as a 
symbol of organic evolution. As Ostrom stated during the 
roundtable, "the Berlin specimen [of Archaeopteryx] is the 
most valuable and most famous specimen of anything." 

Given this historically central role, the discussion topic 
posed to the roundtable participants was whether or not this 
role is deserved. The first sentence of Ostrom's (1976:91) pa­
per states, "The question of the origin of birds can be equated 
with the origin of Archaeopteryx,'''' which clearly articulates the 
feeling that if we can understand Archaeopteryx, we will auto­
matically understand the origin of birds (and the origin of 
flight, etc.). The avian status of Archaeopteryx is an unstated 
assumption of most analyses. The worry is that if all argumen­
tation is founded on this assumption and this assumption is 
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proved questionable or even invalid, then an enormous amount 
of scientific discourse will have to be called into question. The 
stakes are quite high. Interestingly, the history of the debate 
(Witmer, 1991) shows a persistent minority arguing that Ar­
chaeopteryx may not be part of the true avian clade but rather is 
a feathered dinosaur (e.g., Lowe, 1944; Thulbom, 1975, 1984; 
Thulborn and Hamley, 1982; Barsbold, 1983; Kurzanov, 
1985). The intent of raising the issue about the central role of 
Archaeopteryx was to nurture healthy skepticism and to offer 
the opportunity to reinforce (or dispute) its avian status. 

The discussion opened with G.S. Paul taking up the issue he 
presented in his poster and abstract, namely, that Archaeop­
teryx is skeletally a small dromaeosaurid and perhaps not a tme 
bird at all. Paul began by doubting that Archaeopteryx had the 
features of avian craniofacial kinesis suggested by Elzanowski 
and Wellnhofer (1996), citing the presence of a complete pos­
torbital bar and a strong maxillary-lacrimal contact, both of 
which would prevent intracranial mobility; furthermore, Paul 
questioned their interpretation of bird-like features in the ptery­
goid. "Years ago when I saw the Eichstatt skull," Paul contin­
ued, "I thought that I saw an essentially theropod skull, and I 
believe that with the newest skull this is, in most ways, tmer 
than I ever thought.... I don't really see very much evidence of 
anything avian in the skull of Archaeopteryx. Except, as Elza­
nowski and Wellnhofer [1996] have pointed out, apparently the 
palatine is fairly avian [in being] triradiate and having a small 
palatine hook [i.e., the vomeropterygoid or choanal process]. 
But even there, some theropods get very close to that. For ex­
ample, dromaeosaurs have virtually no fourth process, the 
maxillary process of the palatine. Postcranially, again, Archae­
opteryx is very, very similar to dromaeosaurid theropods. The 
main features that are avian are in the forelimb and, as pointed 
out today [in Zhou and Martin's talk], particularly in the wrist 
and hand—and those are features associated with flight. I 
hadn't really realized until very recently how extremely similar 
Archaeopteryx is to dromaeosaurs in very detailed characters." 
To illustrate this point, Paul distributed handouts derived from 
his poster and led the participants through the intricacies of a 
single character, the twisting of the paroccipital process, which 
is very similar in Archaeopteryx and dromaeosaurids like Ve­
lociraptor and is unlike other archosaurs, with perhaps the ex­
ception of Mononykus. "This is what we're getting down to 
now," Paul continued. "We're getting down to little tiny details 
shared by dromaeosaurs and Archaeopteryx" 

L.M. Witmer suggested that Paul's comments primarily pro­
vided "further evidence, I think many of us would say, support­
ing that birds are related to small theropods, in particular dro­
maeosaurs. [But the issue is] not necessarily what are the 
features that Archaeopteryx shares with dromaeosaurs, but 
what are the features that Archaeopteryx shares with other 
birds?" A. Elzanowski responded that Archaeopteryx has "very 
well-defined avian characters in the skull," such as those asso­
ciated with the palatine and pterygoid. He went on to enumer­
ate features in Archaeopteryx that are unique and that set it 

apart from dromaeosaurids. For example, the pterygoid of Ar­
chaeopteryx is "so different from a typical theropod or dro­
maeosaurid pterygoid that we [he and Wellnhofer] had prob­
lems, I admit, in identifying what is the left and what is the 
right element. No one would have any problems of this sort 
with [theropods given] John Ostrom's excellent documentation 
of dromaeosaurids.... The [pterygoid] wing that Greg [Paul] 
wants to see as an ectopterygoid process is certainly not an ec­
topterygoid process. ...The quadrate part of the pterygoid is 
radically, dramatically different from the dromaeosaurids— 
The skull is in many characters dramatically different from any 
known theropod.... The nasal cavity has very peculiar struc­
tures that are very difficult to compare with anything known so 
far. The pterygoid has an absolutely peculiar longitudinal divi­
sion which is very hard to interpret and to compare with any­
thing else." Elzanowski argued that molecular systematics pro­
vides insight into the importance of weighing characters, such 
that "characters like bending of the paroccipital process are 
simply not comparable, and can never outweigh a radical, dra­
matic difference in, for example, the palatine bone, which is 
definitely avian in Archaeopteryx and is clearly theropodan in 
dromaeosaurids." Furthermore, he suggested that the presence 
of an avian palatine reflects significant transformation of the 
skull and evolution of an avian kinetic apparatus. 

J.H. Ostrom argued passionately for the significance of the 
specimens of Archaeopteryx, yet he also noted that "the magni­
tude of Earth's history is enormous. With a handful of speci­
mens, you think you're going to draw conclusions about who 
evolved from whom?" In a similar vein, K.C Parkes offered, 
"With Archaeopteryx we have a snapshot—a snapshot of a 
brief moment in time A hell of a lot of things must have 
happened between the time of our still arguable ancestral form 
[and Archaeopteryx}. . . .We have absolutely no evidence of 
what happened up to the point of that snapshot in time, which 
means we have to take Archaeopteryx for what we have.... The 
argument back and forth—is it a bird or not—seems to me al­
most fruitless because we don't know what came [even] half a 
million years before Archaeopteryx. So that to some extent, all 
of the conjecture as to where Archaeopteryx came from is go­
ing to be very fruitless until we can find something that's a lot 
closer to Archaeopteryx in time than anything we have now." 

The role of Archaeopteryx continued to be debated by the 
participants but as part of other discussion topics, which appear 
in their appropriate contexts. 

2. THE ROLE OF THE CRETACEOUS AVIAN RADIATIONS 

IN THE DEBATE 

Certainly part of the reason Archaeopteryx has been so im­
portant is that for very many years it had been almost the only 
relevant Mesozoic bird {Hesperomis was too aberrant and Ich­
thyornis was too "modem" to be pertinent). With the numerous 
new discoveries of Early Cretaceous (perhaps even Late Juras­
sic) birds in Spain and China, the database has changed dramat-
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ically. Because most analyses (e.g., Chiappe, 1995; Sanz et al., 
1995) suggest that these birds are more closely related to mod­
em birds than is Archaeopteryx, what relevance do these new 
discoveries hold for the debate on avian origins? 

The discussion began with L.M. Chiappe, who suggested 
that "the role of the Cretaceous avian radiations, in my point 
of view, is very clear. Without disregarding the data that Ar­
chaeopteryx provides, I think that we actually don't need Ar­
chaeopteryx right now, for example, to support the idea that 
birds are descended from theropod dinosaurs. . . .We have 
enormous support from this Cretaceous radiation." Likewise, 
P.C. Sereno argued for the critical role played by the new dis­
coveries of Cretaceous birds: "Recently, even aside from these 
possible Late Jurassic-earliest Cretaceous forms, new birds 
have presented other combinations of characters that include 
even more advanced avian characters while still retaining 
things like gastralia and things that we've never seen in bird­
like creatures before." 

Some participants saw the Cretaceous avian radiations as 
helping to refine and redefine the role that Archaeopteryx plays 
in the debate. For example, Elzanowski suggested that "barely 
anything points so much to the central role of Archaeopteryx— 
its central position in [the] evolution of birds—than this record 
of Sinornis and Confuciusomis. [Sinornis is] perfectly interme­
diate between Archaeopteryx and more modem birds.... So, if 
let's say Sinornis is intermediate between modem birds and Ar­
chaeopteryx, therefore, by purely logical reasoning, Archaeop­
teryx has to be central to the evolution of birds in morphologi­
cal terms." For Sereno, the combination of Archaeopteryx and 
the Early Cretaceous birds presents "really a nice phylogenetic 
situation. I think for a cladist to look at Archaeopteryx, it addi­
tionally presents a strong argument for the origin of birds be­
cause it has so few autapomorphies. When you put it up on a 
cladogram, you try to see what are the characters that are 
unique to itself and to help to map its phylogenetic informa­
tion. There are so few that we almost want to call it a metatax-
on (something that you can't actually link the specimens to­
gether by [apomorphic] features). I think that's the important 
thing, to reiterate what Luis [Chiappe] is saying, that we've got 
confirmatory evidence from other animals." G.S. Paul respond­
ed that "it is very possible that morphologically Archaeopteryx 
basically is a theropod dinosaur with wings It is very possi­
ble thai Archaeopteryx maybe was allied with dromaeosaurs or 
was a completely independent development from birds. On the 
other hand, what Paul [Sereno] just said is also tme—it's so 

primitive that it could be at the base of the bird radiation In 
a way, we really don't know whether Archaeopteryx has a cen­
tral role or not—we do not have the information yet." 

3. THE THEROPOD HYPOTHESIS AND THE "TIME PROBLEM" 

Although the theropod hypothesis has been the most popular 
one for more than twenty years, it has always faced what may 
be regarded as "the time problem" (Witmer, 1995; see also Fe­

duccia, 1996), namely, the most bird-like of the nonavian 
theropods (e.g., dromaeosaurids, troodontids, oviraptorosaurs) 
are younger in age than Archaeopteryx. If the conventional hy­
pothesis is correct, then birds and nonavian coelurosaurs di­
verged in at least the Jurassic. Where, for example, are the Ju­
rassic dromaeosaurs? How disturbed should we be by this 
discordance in the fossil record? Does it severely damage the 
theropod hypothesis, as has been suggested (Tarsitano, 1991; 
Feduccia, 1994, 1996)? 

The discussion of this topic was limited. Sereno, who has 
studied the temporal ranges of theropod clades in conjunction 
with the pattern of phylogenetic branching, acknowledged that 
"there is a time discordance between Archaeopteryx and its 
nearest sister group. But when you look at the overall phyloge­
ny of theropods, there are many time discordances—but also 
many missing lineages with much greater length than that actu­
ally. For example, if we look at the origin of coelurosaurs, we 
now have radiometrically dated allosaur-like animals for the 
Lower Jurassic. We know that there was a coelurosaur lineage 
at the base of that radiation for which we have no evidence for 
the Jurassic, essentially until the Late Jurassic. So, we're miss­
ing maybe 20-30 million years of early coelurosaur evolution 
before we get to the point where we were talking about Archae­
opteryx and these other things. So, it's not that unusual. It 
seems that small theropods in general are your worst case ex­
treme for taphonomists, because you don't have the option usu­
ally of lake beds or near-shore marine sedimentary localities, 
but neither do you have the size that will often carry you 
through in a fluvial environment. So, you fall in-between the 
cracks in a very poor record." 

4. THE SIGNIFICANCE OF Protoavis FOR THE DEBATE 

From the time of its discovery, Archaeopteryx was regarded 
as both the oldest and the most primitive bird. Reports of Trias­
sic avian remains from Texas (Chatterjee, 1987, 1991, 1995, 
this volume) would appear to challenge one or both of these 
claims. According to Chatterjee's (1991) cladogram (see also 
Kurochkin, 1995), Protoavis is closer to the modem radiation 
than is Archaeopteryx. In other words, Archaeopteryx would 
remain the basal member of Aves, but not the oldest. Thus, 
what is the significance—even relevance—of Protoavis for the 
debate on avian origins? Obviously it would make the time 
problem of topic three, above, much worse, telescoping much 
of theropod cladogenesis into the Norian or even Camian. Oth­
erwise, Protoavis might behave phylogenetically much like the 
components of the Cretaceous avian radiation (topic two, 
above). 

The discussion began with S. Chatterjee, who saw the time 
problem as less of an issue, suggesting that "we're caught up in 
a stratophenetic approach We are very content with Archae­
opteryx—this is the primitive one. You can derive anything 
from it. When the new evidence comes, look at it. Look at the 
bones. I think what it tells us is that, like mammals, there was a 
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very bush-like radiation of birds." Chatterjee argued that the 
real significance of Protoavis resides in its prospects for estab­
lishing a skeletal definition of birds: "Once you define it, then 
there is no problem. Vox Archaeopteryx or for birds it is really a 
circular argument: we are defining on feathers. Do we define 
mammals on hair? No. ...We need some practical, tangible ev­
idence preserved in the fossils so that we can call it 'bird.' 
Once you define it, then you can see whether Archaeopteryx 

falls under the definition or not The time has come: we have 
to give the osteological definition of birds. For that matter, I 
think Protoavis really has a much, much better chance. You 
can define birds on the basis of the quadrate. You can define 
birds on the basis of the cheek region If you can document 
that the orbit and the two temporal openings are confluent, it is 
a bird." 

Sereno stated that the significance of Protoavis cannot be ad­
equately assessed until the professional community takes a se­
rious approach to the fossils: "It seems that most people ignore 
Protoavis, and I think that this is a sad situation. I think there's 
a lot of very different opinions about what Protoavis is, and 
some of these have been aired. [But] if we're going to move on 
the significance of Protoavis, it probably would be in having 
some type of a consortium with the fossil material, with people 
actually commenting on what they think it is in a serious-sci­
ence forum." 

5. THE ORIGIN OF BIRDS VERSUS THE ORIGIN OF FLIGHT 

In some formulations (Tarsitano, 1991; Feduccia, 1993, 
1996; Feduccia and Wild, 1993), the origin of flight and the or­
igin of birds are inextricably united: flight "from the ground 
up" with the theropod hypothesis and flight "from the trees 
down" with more basal archosaurs. The protocol appears to be 
to develop a concept of the hypothetical proavis based on one's 
notion of the origin of flight and then survey the animal king­
dom for a match; that is, the functional inference precedes the 
phylogenetic inference. The intent of this topic is not to exam­
ine the origin of flight, but rather to discuss the necessity of 
coupling these two issues. In other words, what is the relation­
ship of phylogenetic inference to functional inference? 

The discussion began with Elzanowski, who proposed, "the 
strict coupling of theropod/'from-the-ground-up' and alterna-
tive-hypotheses/'from-the-trees-down' is not really warranted. 
I think that the discussion of the taxonomic origin of birds 
should be decoupled from the mechanics—the evolutionary 
mechanism—of the origin of flight. As all of us probably 
agree, we really don't know, in a strict sense, the ancestor of 
birds—we can't agree which are the closest theropod relatives 
of birds. We have no idea [of their] size or what those ancestors 
looked like. We know that they certainly were smaller than ba­
sically all the dinosaurs we have fossils of." Elzanowski argued 
that, as observed in mammals, small theropod dinosaurs would 
have had much more "flexible ankles" than large dinosaurs. 
This is "a known generalization— There is no reason to ques­

tion that there were arboreal or slightly arboreal theropods that 
would just climb on the tree or mn on the tree trunk and [then] 
just jump and glide from the tree trunk." 

Chiappe agreed that the two should be decoupled, saying, 
"The kind of data that we have is completely different. For the 
origin of birds, [it] is exclusively phylogenetic. We have a lot 
of data. We have fossils we can measure, look at, and examine. 
The origin of flight is a totally different question—a very inter­
esting one, but the kind of data that we have is certainly ten 
times more speculative. ...First, we should come up with an 
idea, a notion, about the origin of birds,... and then try to see 
how we can explain the origin of flight within the framework 
of that particular idea." Sereno likewise argued "that the two 
are very separate, because when you start looking at the prob­
lem phylogenetically, only some of the characters that are link­
ing these animals together into an evolutionary sequence actu­
ally are related to flight. Some of the most interesting things 
are the characters that were co-opted but were not evolved for 
flight in the first place. We have the extraordinary opportunity, 
with the great functional work that's being done and a series of 
fossils, to go at this functional transformation like we cannot in 
the case of bats and pterosaurs. We can actually tease apart the 
functional sequence, but all of the characters are not related to 
that functional sequence, so the two are pretty separate." 

P. Wellnhofer provided some important cautionary remarks 
about, again, over-reliance on Archaeopteryx, commenting that 
"we have to be careful in our conclusions. I think it's not so im­
portant what lifestyle Archaeopteryx as an animal really had. 
Maybe [it] could even climb or sit on a tree or on a tree branch 
or something like that. I think what's more important is the 
general architecture of the skeleton. The lifestyle of Archaeop­
teryx [itself] can be quite different from what we suggest." 

6. THE VALIDITY OF "NONSTANDARD" HYPOTHESES 

As in probably all areas of human endeavor, science tends to 
eschew the iconoclastic in favor of familiar things from famil­
iar sources. In the present case, the "nonstandard" views of 
Paul and Olshevsky seem to be examples of this phenomenon 
in that they reverse the typical ancestor-descendant relation­
ship, derive from individuals that are outside the "fold" of uni­
versity and museum professionals, and have not been published 
in the conventional outlets. As mentioned, these views have 
been almost totally ignored. Ironically, both views agree with 
the current orthodoxy that birds and theropods are very closely 
related and, moreover, present the advantage that the time 
problem disappears. The intent of this topic is to examine the 
status of these views in the current debate. 

The discussion was limited to a statement by L.D. Martin: 
"One of the things about this conference that I've found ex­
tremely interesting is how many of the papers that were pre­
sented today could be taken to support Gregory Paul's so-
called 'nonstandard' hypothesis. I would say he's getting so 
much support that we can view it as a school—'the Paulian 
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School of Bird Origins.' The only thing I see that it lacks for a 
confirmation would be the discovery of a Cretaceous dinosaur 
with enlarged feathers...and I would really think that we 
would have very strong support for Paul's viewpoint." 

Recapitulation and Conclusions 

Perhaps the best quote from the roundtable came from S.L. 
Olson: "There is no hypothesis involving the origin and evolu­
tion of birds that's too ridiculous that somebody won't propose 
it." This sentiment was shared by many of the participants, al­
though—and this is the interesting part—there would not be 
much agreement as to which hypotheses were the ridiculous 
ones. The goal of the roundtable was not to establish winners 
and losers, or to be able to come away with a broad consensus 
on avian ancestry. The goal was to raise issues, discuss them 
openly, and establish some common ground, and in this the 
roundtable was very successful. 

The role of Archaeopteryx received a rare critical appraisal. 
There was general agreement that Archaeopteryx will continue 
to merit a cmcial role in not only this debate but in all the de­
bates associated with the early radiation of birds. In an impor­
tant departure from the past, however, Archaeopteryx may 
slowly be heading toward a more appropriate position as only 
one of a number of important fossil taxa. The rapidly growing 
number of Early Cretaceous (and perhaps even Late Jurassic) 
discoveries, some species of which are represented by dozens 
of complete skeletons with feathers, are tremendously helpful 
in reducing the weight of inferences that Archaeopteryx must 
bear. Furthermore, these Cretaceous fossils provide important 
corroborating information with regard to the origin of birds 
such that Archaeopteryx apparently could be dropped from 
many analyses with little resultant change in the phylogenetic 
pattern of avian ancestry. Several synapomorphies of Archae­
opteryx and "tme" birds were discussed. Nevertheless, the sta­
tus of Archaeopteryx as a tme bird was challenged by other 
participants, and, given the controversial status of a number of 
taxa discussed at the conference (e.g., "protobirds," Monon-
ykus, oviraptorosaurs, new Malagasy fossils), perhaps it is in­
deed pmdent to exercise caution about all taxa positioned phy-
logenetically near that transitional nexus. For many partici­
pants, it is likely that the roundtable ultimately did little to 
diminish either the avian status or the importance of Archae­

opteryx. For others, the phylogenetic position of at least Ar­
chaeopteryx remains somewhat more uncertain. As for myself, 
I continue to regard Archaeopteryx as the basal member of 
Aves, while at the same time recognizing that I have been 
wrong before. 

As mentioned above, the recent discoveries of indisputable 
Cretaceous birds were widely seen as contributing very impor­
tant new data for the origin of birds. They confirm findings 
previously based solely on Archaeopteryx and provide new in­
sights as well. The time problem facing the theropod hypothe­
sis was discussed, and it was pointed out that the fossil record 
is rife with similar (and even worse) time discordances and that 
a stratophenetic approach is inappropriate. Perhaps the broad­
est level of agreement was that the functional issue of the ori­
gin of flight needs to be clearly separated from the phylogenet­
ic issue of the origin of birds, although the discussion perhaps 
was hampered by the absence of several of the chief propo­
nents of the linkage of these issues. Nevertheless, several par­
ticipants voiced strong opinions that the issue of phylogenetic 
origin logically and methodologically precedes the exploration 
of models on the origin of flight. There was little focused dis­
cussion on what we should do with nonstandard hypotheses 
such as those of Paul and Olshevsky, although it was clear that 
Paul's ideas received an open hearing with perceptions ranging 
from receptive to skeptical. 

In general, there was virtually no discussion of any hypothe­
ses other than the theropod hypothesis, which received strong 
support from several participants. This situation probably gen­
uinely reflects the broad acceptance that this notion has, but it 
probably also reflects the fact that several key proponents of al­
ternative views were not in attendance, whereas most of the 
theropod principals were present. There was only passing dis­
cussion of the alternate versions of the theropod hypothesis 
with the only notable outcome being the survival (even thriv­
ing) of Paul's protobird hypothesis. 

Finally, it is worth reporting that the roundtable was remark­
ably noncontentious. Participants listened patiently to the 
views of others, offered their responses with often amiable 
good humor, and generally seemed receptive to different ideas. 
That is not to say that strong views were not expressed, but 
only suggests that the tenor of the debate has moderated and 
moved onto a more professional and thoughtful level. 
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