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ABSTRACT: A new specimen of Supersaurus vivianae is described, providing additional information about
the osteology of Supersaurus. The single Supersaurus individual that the WDC quarry produced allows a re-
examination of elements referred to Supersaurus from the Dry Mesa quarry. The osteology supports
maintaining the generic distinction of Supersaurus. Phylogenetic evaluation finds a monophyletic
Apatosaurinae containing [Apatosaurus + Supersaurus] + Suuwassea, and a monophyletic Diplodocinae
containing [Diplodocus + Seismosaurus] + Barosaurus, although the generic distinction of Seismosaurus is
not supported in the current analysis.
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RESUMO: Morfologia de um espécime de Supersaurus (Dinosauria, Sauropoda) da Formação Morrison de
Wyoming e uma reavaliação da filogenia de diplodocídeos.
Um novo espécime de Supersaurus vivianae é descrito, acrescentando informações sobre a osteologia de
Supersaurus. O único indivíduo de Supersaurus coletado no afloramento WDC permite o re-exame dos
elementos referidos a Supersaurus do afloramento de Dry Mesa. A osteologia suporta a manutenção da
distinção genérica de Supersaurus. Uma avaliação filogenética resultou em um grupo monofilético
Apatosaurinae contendo [Apatosaurus + Supersaurus] + Suuwassea, e um grupo monofilético Diplodocinae
contendo [Diplodocus + Seismosaurus] + Barosaurus, embora a distinção genérica de Seismosaurus não
esteja suportada na presente análise.
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INTRODUCTION

Diplodocoid taxa rank among the earliest described
and best-known sauropods (MARSH, 1896; HATCHER,
1901; HOLLAND, 1906; LULL, 1919; GILMORE, 1936),
with new taxa continuing to be described, such as
Suuwassea (HARRIS & DODSON, 2004) and
Dinheirosaurus (BONAPARTE & MATEUS, 1999). Recent
studies have provided needed attention to
diplodocoid phylogenetic systematics (UPCHURCH et
al., 2004; TAYLOR & NAISH, 2005; MCINTOSH, 2005;
HARRIS, 2006), yet several diplodocid taxa have
remained problematic due to their fragmentary
nature, notably Seismosaurus and Supersaurus.
In 1985, J.A. Jensen erected three sauropod genera
based on material collected from Dry Mesa Quarry:

Ultrasauros macintoshi; Dystylosaurus edwini; and
Supersaurus vivianae. All three have had complex
nomenclatural histories (e.g., JENSEN, 1987; CURTICE,
1995; CURTICE et al., 1996; CURTICE & STADTMAN,
2001), with the types of both Ultrasauros and
Dystylosaurus eventually sunk into Supersaurus
vivianae (CURTICE, 1995; CURTICE & STADTMAN, 2001).
In addition, some of the specimen numbers have
changed in the last two decades.
The name Supersaurus was erected for a single
scapulocoracoid, BYU 12962 (JENSEN, 1985).
Dozens of elements have been referred to this taxon
since. Some referrals, such as the matching right
scapulocoracoid, are unambiguous. Other elements
have been referred based on quarry location,
relative size, and hypotheses of phylogenetic
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Fig.14- Strict consensus tree resulting from the addition of Supersaurus and “Seismosaurus” into a modified matrix from
HARRIS & DODSON (2004).

Interpreting the caudal series of Seismosaurus
as a single series of the 22 anterior-most caudals
(with perhaps one missing), the morphology is
consistent with other diplodocines, and is nearly
identical with that described for Diplodocus
longus (e.g. OSBORN, 1899). The maximum centra
length reported by GILLETTE (1991) is 350mm.
When compared to the largest caudal vertebrae
of Diplodocus longus (325mm; GILMORE, 1932)
there is only a 2.5cm difference (under 10%).

The remaining caudals are within the range of mid-
caudal vertebral lengths reported for Diplodocus
longus by GILMORE (1932).
The phylogenetic placement of Seismosaurus
reinforces the osteological finding that Supersaurus
is distinct from Seismosaurus. Based on the
extremely similar morphology of the Seismosaurus
axial and pelvic morphology to specimens of
Diplodocus, we refer NMMNH 3690 to Diplodocus,
and most likely to D. longus.
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SIZE OF THE LARGEST DIPLODOCIDS

While length and mass estimates of extinct animals
have utility for constructing paleo-ecological models,
there can be little doubt that public fascination is
in part responsible for the numerous size estimates
in the scientific literature (COLBERT, 1962; GILLETTE,
1991, 1994; PAUL, 1997). Widely varying estimates
suggest that more rigor (or perhaps restraint) needs
to be applied.
Between the WDC and BYU specimens of
Supersaurus, most of the presacral axial column
is known, and the caudal series is well represented.
Using apatosaurine proportions to fill in the
missing caudal elements, we reconstruct a length
of 33-34m along the axial column for the known
specimens of Supersaurus (Fig.7), with the BYU
specimen being marginally larger.
In comparison, using the proportions of Diplodocus
longus, we estimate a length of 30m for the NMMNH
“seismosaur” specimen (Fig.8). While within the low
end of the size estimate provided by D. Gillette (28-
36m, 1991), it is far less than the 39-52m length
considered “more probable” at the time.
The literature is littered with attempts to estimate
the mass of the largest dinosaurs (COLBERT, 1962;
ANDERSON, 1989; GILLETTE, 1994; PAUL, 1997). While
many studies have used long-bone circumference to
estimate mass, we agree with ANDERSON (1989) and
PAUL (1997) that variation in the strength index of
the femora of extant tetrapods is too great to produce
anything more than general ranges. For greater
precision we worked with a paleo-life artist to

construct a sculpted model based on the proportions
of Supersaurus for volumetric measurement (Fig.15).
Water-displacement measurements where compared
against a 3D laser scan of the model to ensure
accuracy of measurement. Assuming a specific
gravity of 0.8 (WEDEL, 2004) provides an estimate
35-40 tons in life.
While the more gracile Seismosaurus likely massed
significantly less, other sauropods such as
Argentinosaurus clearly achieved much greater bulk.

CONCLUSIONS

WDC DMJ-021 is the second and most complete
specimen of Supersaurus to date. Because only a
single individual was found in the quarry, it serves
as a test against elements referred to the type
individual found in the Dry Mesa quarry.
With the additional information provided by WDC
DMJ-021, enough morphological differences exist
to distinguish Supersaurus from other diplodocids.
Previously ascribed similarities to Barosaurus or
“Seismosaurus” are based upon material
inaccurately referred to Supersaurus, or to gross
similarities in neck elongation or overall size.
Adding Supersaurus to existing phylogenetic
analyses recovers a more diverse Apatosaurinae
than previously thought. Both Suuwassea and
Supersaurus are found to be more closely related
to Apatosaurus than to other sauropods. At this
point apatosaurines appear to be an indigenous
clade of North American diplodocid sauropods.

Fig.15- Multiple view skeletal reconstruction used to guide the construction of a physical model for volumetric measurements
used in mass estimate.
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Greater resolution of diplodocid phylogenetics will
likely require a reassessment of individual species
of Apatosaurus and Diplodocus. ‘Seismosaurus’ can
be referred to the latter, specifically to D. longus.
Supersaurus was neither the heaviest nor the
longest sauropod, although it is well enough known
to place confidence in its estimated length of 33-
34 meters, and mass of 35-40 tons.
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APPENDIX 1

SCORING OF SUPERSAURUS AND SEISMOSAURUS, PLUS ADDITIONAL CHARACTERS (SEE DESCRIPTION IN APPENDIX 2) ADDED

INTO THE MATRIX OF HARRIS & DODSON (2004) IN THE PHYLOGENETIC ANALYSIS.

Supersaurus:  
????????????????????????????????????????????????????????????????????????????11??0110111111?1
01111111100000021111001100101111011111000001??1110110010110011000???????1011????????
???????111001101000???????0101110????????????????????????00000 
 
Seismosaurus: 
????????????????????????????????????????????????????????????????????????????????????????11?10
1111111100000021111001101111111011111111001????0011001????????????????????????????????
?????110????1?00??????????????????????????????????????01111 

                          
   235 236 237 238   235 236 237 238   
  Prosauropoda ? ? ? ?  Jobaria ? ? ? ?   
  Theropoda ? ? ? ?  Malawisaurus ? ? ? ?   
  Vulcanodon ? ? ? ?  Nigersaurus ? ? ? ?   
  Barapasaurus ? ? ? ?  Rayososaurus ? ? ? ?   
  Omeisaurus ? ? ? ?  Rebbachisaurus ? ? ? ?   
  Shunosaurus ? ? ? ?  Alamosaurus ? ? ? ?   
  Patagosaurus ? ? ? ?  Nemegtosaurus ? ? ? ?   
  Mamenchisaurus ? ? ? ?  Neuquensaurus ? ? ? ?   
  Apatosaurus 0 0 0 0  Opisthocoelicaudia ? ? ? ?   
  Barosaurus 0 1 0 1  Rapetosaurus ? ? ? ?   
  Brachiosaurus ? ? ? ?  Saltasaurus ? ? ? ?   
  Camarasaurus ? ? ? ?  ‘T.’ colberti ? ? ? ?   
  Dicraeosaurus 0 1 0 0  Supersaurus 0 0 0 0   
  Diplodocus 0 1 1 1  Suuwassea  ? ? ? ?   
  Haplocanthosaurus ? ? ? ?  Seismosaurus 1 1 1 1   
  Amargasaurus ? ? ? ?  Losillasaurus ? ? ? ?   
  Euhelopus ? ? ? ?         
                          

 

APPENDIX 2

DESCRIPTION OF CHARACTERS ADDED TO HARRIS & DODSON (2004) FOR OUR ANALYSIS.

#235. Posteriodorsal expansion of distal ischium: absent (0); present (1). This character was needed to
separate Seismosaurus from Diplodocus, otherwise they are scored the same. It has been suggested that
might in fact be either a new species of Diplodocus, or larger specimen of D. longus (Fig.12).

#236. Ratio of neural spine height to centrum height (first caudal vertebrae): less than 2 (0); greater
than 2 (1). The height of the neural spine is measured from the top of the centrum to the top of the
neural spine. The neural spines of both Apatosaurus and Supersaurus are relatively shorter than those
seen in Dicreaosaurus, Barosaurus, and Diplodocus (Fig.6).

#237. Anterior caudal neural spines bifed: absent (0); present (1). Bifed neural spines are present in the
apex of the neural spines in Diplodocus and Seismosaurus. Supersaurus exhibits a wide rectangular
distal neural spine (Fig.6).

#238. Location of hyposphene on posterior dorsal vertebrae: less than one half total height of vertebra (0);
greater or equal to one half total height of vertebra. The neural arches of the diplodocines are taller than in
either Supersaurus or Apatosaurus, making the neural spines relatively shorter in the diplodocines (Fig.5).


