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Measurement "
Length of carapace to the poste:ifz):'bordcr of seventh " O & (igantic Saurian from the Dakots epoct of Cotprado.
Dcotsliﬂl .......................................... .260 By E. D. CopE.
L:{}: hn(t;rtlnrd v(c;rtebml bone........oevun..... R 1111} '
degtﬁx ! swn.r.l velt(‘.'bml bc>‘1'10. e, oo W081 Not long since I was informed by the Superintendent of Public Schools
Thickness . . e 032 of IFremont County,.Colorado, Mr. O. W, Lucas, that he had discovered
Length ofiﬂrst msrginal JERERRCTIRE AP R .01? the bones of an enormous saurian at.an outcrop of the rocks of the Dakota
Widm ! SEREEREEEERERETTPTITIY .035 group, not far from Canyon City. I encouraged him to proceed with the
Length of frst do. of the brjd;’e e eteene daenean. .. .083 exploration, and asked him to send some specimens which should explain
Widih £ 3 OB e, .028 the character of his discovery One of the first objects sent is a fragmentary
Width of second cbstul. . Mt ettt i .O'GO lower jaw of a carnivorous dinosaurian, which le found on the surface of
Thickneas of o % L N .. 088 the grouud.' This fossil was found to belong to a species heretofore un-
Groatost wiith of mmpnce..; ........ e .012 kn'own, which T referred to the genus Lalaps under the name of Lalaps
Longth of plastren P e, .51382 trihedrodon.® The second sending included a number of vertebre, which
" € antetior lobe (apialy. L 211 apparently represent a much more gigantic animal, and I believe the >
v « posterior Iobe  f¢ T 073 largest or most bulky snimal capable of progression on land,, of which we
Width of buso of anierior lobe... ... e 010 P any account.
e e  postorior * I 115 i The vertelbi® comprise a cervical, three dorsal and four caudal vertebre.
Length OFBHARE. v s -086 J I'le dimensions of !hfz animal to which they belonged may be inferred from
g mesosternum --------------------- -090 t]lm fact that the ﬁrsf. is twenty inches in length, and twelve in transverse
Widty PLEIIUIL . v .042. diameter 3 an(,! that one of the dorsals measures three and a half feet in the
Length of clavicle R R R R 046 : spf'cud oflxts diapophyses, two and a half feet in elevation, and the centrnm
. . e SRLEETTEEPITRRRRRRY 051 thirtcen inches in transverse diameter. Another dorsal is two feet ten
ool common suture of clavicles......... ...... - 014 . inches in elevation.
.. . :: :: ": hyosternals.... .... ceen 051 The centra of these vertebre have a ball and socket artlculatlon of the
Width of pastabd : hyposternals. ... .. Ceree. 047 opisthoccelian type, the cups and balls being well pronounced. Just be-
postabdominals at antevior border........... 067 neath the diapophysis is situated a huge foramen. A broken centrum from
The shell of this species is thickor than in any species of tortoise now whiclh Mr. Tiucas removed the matrix, shows that this foramen communi-
living in North America, & peculiarity charncteristic of mast of the species 4\ cntes with a hugo internal sinus, which occupics almost the entire half of
of the Cretaceous period, and of many of those of the Bocene. Its sizc is the body of the vertebra. Those of opposite sides are separated by a sep-~

tum which js thin medially. Thus the centra of the dorsals are hollow.

The neural nrches are remarkable for their great elevation; and the great

expunse of the zygapophyses. They are more remarkable for the form of -

! the neural spines, which are transverse to the long axis of the centrum,

! That of one of Lhe vertebree is strongly emarginate 3o as to be blfurcar,e .

i The widely nxtended diapophyses support the rib-articulations, and there
ave no capitular articular facets on the centra, but such are found on the

. hasnl region of the dinpopliyses in some vertebree.

! 1 The supposed cervical vertebra is depressed, the anterior or convex ex-

tremity of the centrum the most so. It is remarkable for its elongate form -

exceeding the proportions found in known Dinesauria and Crocodilia, and

nbout that of the Pseudsmys serrata.

f resembling that scen in some fluviatile tortoises. Near the anterior ex-
] tremity a short, rabust parapophysis has its origin, from which it extends
z‘v ontwards and downwards, and soon terminates in a truncate extremity

which prescuts downwaids. A decp fossa occupics its upper base, and above
»Bullet. 1.8, Geol. Surv, Terrs. 11T, 1877.
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this a deep linear fornmen extends throughout the greater part-of the length
of the centrum. If this veriebra posscsses a diapophysis it is rudimental-
The caudal vertebrs ave umplucmlmu, but not deeply so. They are
subquadrate in seclion and not so short as the corresponding ones of Iudro-
saurus. ‘Thé most anterior one of the series has short robust diapophyses,
and is more concave anteriorly than posteriorly. The other: caudals are
wore equally bi-concave, but the cavity is very shallow on the most distal
of them. The cbntrum is also relatively more clongate and compressed
than those of the others. None of them display the lateral pneumatic
fossa whick exists in the dorsals, and, where broken so as to permit & view
of the internal structure, the latter appears to consist of rather finely spongy
tissue. The chevron facets are not vory well. defined, and the neural
spines are of usual forms, and on the anterior two vcntcbrm, clongute.
Several genera have been described which possess some of the features
presented by the one to which the present animal belongs. The following
are characterized by the presence of the lateral. sipuses of the vertebral
centra: Megadacetylus Hitch., Cetipsaurus Owen., Ornithopsis Sceley,
Bothrospondylus Ow., and Preumatosteus Cope. The first of these may
be dismissed with the remurk that its caudal vertebree possess the sinuses
as well as the dorsals, which we have seen is not the case with the Colo-
rado ‘animal. * The centra of Cetfosaurus, nccérding to Owen, and those of
Prneumatostsus do not exhibit the.cavernous structure nbove cdescribed,
but, are uniformly spongy interiorly.  Ornithopsss, of Sceley, which Owen
refers to his subsequently described Buthrospondylus, possesses n cavernous
cellular internal structure, which I have not found in the reptile from

Canyon City, Colorado, but which occurs in another huge saurian discov-

ered by Prof. Lakes near Golden, Colorndo, in the-sane stmﬁgrdphicnl
horizon.  Another name (Chondrosteoscurus) has been introduced by
Prof. Owen, but he specifics no'generic charncters, nor points out how it
differs from Ornithopsis, which it resembles in its cellular structure.

Prior to the reception of the present specimen, I was negotinting witl
Prof. Arthur Lakes, of Golden, Colorado, for the acquisition of another
fossil skeleton of a gigantic saurian which he had dis‘w in that region.
This gentleman sent for my ingpection two vertebfal centra with other
fragments. Anticipating their purchase I made some remarks on their
characters before a meeting of the American Philosophical Society held on
July 20th of the present year.” Before my nrrangements with Prof. Linkes
were completed, the bones whicli he had found were purchased by Prof.
O. C. Marsh,’ of Yale College. The epecimens in my possession were
thereupon sent to Prof. Marsh, and my proposed article withdrawn from
the hands of the printer. A short time previous to ihis, i ‘portion of o
sacrum of a saurian found by Prof. Lakes had been noticed by Prof. Marsh
in the July number of the Amsrican Journal of Scisnce and Arts, and he
had given names generic and specific to the animal to which it belongs.
That of the genus not being accompruied Ly any specifie dingnosis nor
specific reference to its characters, has no claim to adoption according to
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the rules of nomenclature, nor can the genus be distinguished from some
of thoge above enwinerated from the few characters of mixed significance
which are mentloned.. Especially is thorg nothing to indicate that it
difters from Ornithopais or Bothrospondylus.:

The opportunity of studying the dorsal and taudal vertebre of the sau-
vinn discovered by Professor Lakes, enables me to point out the characters
in which the animal from Canyon City differs from it. The centrum of
the dorsal vertebra from near Golden is concave posteriorly and plane an-
teriorly, instead of being convex anteriorly. The supposed caudal :is
larger than the dorsal vertebra, while thit of my specimen is smaller
than that of the dorsal centra. The articulpr faces are nearly plane, not
bi-concave, und the nntero-posterior dinmeter of the centrum is dispro-
portionately small, as in Iadrosaurus. It hasa lateral fossa, and its in-
terior is cavernous. A detached neural spine of this saurian lias a f()m_l_not
widely different from what is usual in these reptiles, and totally unlike'the
extraordinary shape of the present genus.

On such grounds I regard the present species as representing a genus
hitherto unknown, ‘which may be called Cumaraszurus and the species :

OAMARAS AURUS SUPREMUS.

Many peculiarities are exhibited by the vertebre of this species, which
are not described in saurians known up to the present time. dany of these
would have been lost in less careful hands than those of Mr. Luecas, and
scicnce is much indebted to him for the preservation of ‘many thin ou-
seous walls and buttresses. In geuneral, the external walls of the_cetx-
tra are thin, and the processes are composed of lamin®, unjted by narrow
marging, The vertebra are lighter in proportion to thelr bulk t.han in any
sir-breathing vertebrate. :

The anterior extremity of the centrum of thg ocwixl vertelra is promi-
nently convex, and much depressed. Tlie posterior and concave extremity
is wider, and of rather greater vertical diameter. The base of the neural
arch only occupies half of the length of the centrum, an equal extent of
the superior surface extending freely beyond il at its anterior and postcnor
(,\lxelmt.les.

The lincar lateral foramen comnmences a Ln.tlc behind the antenor base of
the neural arch, and descending somewhat in its direction, terminates be-
neath the posterior extremity of the base of the neural arch. The base of
the Intter overhangs the foramen and the base of the transverse process.
The inferior ‘surface of the centrum is concave, the concavity being
hounded in front by tho inferior convex tln(,kcmng of the extremity. Be-
hind the middle the surface becomes plane, and is, near the posterior ex-
tremity, bounded on each side by a short, angular ridge., i

Measurements. M.

Length of centrum between anterior convexity and pos-
tertor Hip. .o oot P 13 151
Depth of posterior cup. v ovveiiie it . .000
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M.
Diamecter of c“p{vertlcnl ......................... .310
transverse........ Seeiisieneranaan 160
Length of parapophysis ......... e ereaaaas Creesaeeeas . .095
Width of neuraleanal.........oooviiivnienenna.....: 003

The dorsal vertebra which I suppose to bo the anterior one of those 1e
ceived is charncterized by its undivided transverse ncural spine. The en-
tire neural archlis of enormous elevation, but as the zygapophyses are
above its middle, the neural spinc is not as long relatively as in various
other generr, or as in the caudals of this one. The sides of the centrum
are strongly concave, and the borders of the cup flaring. The neurnl arch
is everywhere excavated, so as to reduce the bulk, and produce lightiness
so far as consistent with strength. The diapophyscs rise from a point above
the ncural canal, and are dirccted upwards as well as outwards.
It sends & narrow ridge down to the sides of the centrum, on each side of
which its shaft and base are deeply excavated. The posterior of these fosse is
overlooked by the wide zygapopliysis; and the roof of the anterior one sup-
ports the anterior zygapophysis. The formor are separated by another and
vertical septutn, which bifureates below, forming two prominent borders of
the neural canal. At each side of the base of the neural canal there are
two trilateml fossre, of which the anterior is much the larger, and extends
higher up-on the lateral edge of the spine. They are separated by a Jam-
ina. The diapophysis is not very long, and is subtriangular in section near
the extremity. The neural spine is thickened at the extremity as.though
for the attachment of 8 huge ligninent. At the summit of its posterior basal
fossa, at the middle of its height, is an outwardly curved process with a

smootl, extero-superior face. '
. Measurements,” .M
Length of centrum......... O P Cerenaans .275
Total elevation of vertebra.......... b et e .880
Elevation to posterior zygapophyses.,.....covvvunn.. .. .b560
o of superfor edge of diapophyses above centrum .850
e of neural spine above posterior zygapoplhyses.. .206
Length of diapophysis behind...... et 216 -
Depth of extremity of do. (restored)...............cchut 076
Transverse extent of summit of neural spine............ 216
« “  peursl'spine nt middle............ .830

Another dorsal vertebra is better preserved than the last described. It
is distinguished by the lack of the median portion of the neural spine and
the extension outwards, of the median lateral processes described above.
The diapophyses are much larger, and the zygapophyses more cextended
transversely. The centrum is constricted %.t the middle, and especially
just behind the convex articular extremity, whoso circumfurence forms o
prominent rim. The edges of the lip are flared outwards, forming a deep
basin, much wider than deep. The fosswe described in the last vertebra
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are present in this one, but differ in proportions, owing to the greater size
and cxpanse of the su'perior parts of the neural arch. The fossa posterior
to the base of the diapophysis is nearly plane, while that at the anterior
bage i3 deeply excavated, is narrower, and extends so far along the inferior
aside of the process as to give it a semi-circq]ar‘ Bection near the middle.
Distally the diapophysis has a trialale section owing to'its three longi-
tudinal ridges, and the articular extremity is large and antero-posterior in
direction. The process differs from that of the vertebra already described,

in the possession of a facet near the middle of its anterior inferior bounding .

ridge, which is probably costal, as in the vertebree of Crocodilia. The
lateral foramen of the centrum is subround. The general surface is smooth.

Measurements. = M, -
Total elevation of vertebra...o.oviveenenevennnnan, 170 -
Total transverse ext\cnt of diapophyses............. L...1.0107
longitudinal.................L - .300
Diameter of centrum vertical of eup ....... [ .250
. transverse ‘ ................ 340
" at middle............ .205
Elevation of zygapophyses gbovecentrum.............. . 310"
: ! s 'ftransverse...... ........... 170
Diameter of zygupophysm { antero-posterior.......... . .090
Width of neural canal...... eeeeiaee nenis feer raeeesa. 2085
Transverse extent of neural spine......... ceeees ieai.. 440
Jength.of diapophysis from posterior zygapophysis,.... .320
Antéro-posterior width of end of diapophysis........... 185 .
’ fore and aft.... .170 7
Diameter of centrum of anterior caudal { vertical ....... .245
. transverse .... .245
Total elevation of do.......... e ce.. D45
Elevation of neural canal. ... ocovini i et .040
Antero-posterior width of neural spine................. .076
foreandaft. ....o.oinuann .180
Diameter of median caudal { vertical .y coeeeniiiiilL, .200
trAnSvVersC.....cvviavaena.n.. .192
fore and &ft.. .......... 155
Diameter of posterior caudal{ vertical ................ 175
. LTANBVErSC . cvvusernnnnns 145

Besides the eharacters above-mentioned under the head of the genus,
in which the vertebree of this species differ from those found by Professor
Lakes, I may ddd that they also differ in general proportion: Those of the
Jamarasaurus, are relatively shorter and wider, and more depressed, with
deeper cup, nhd less elongate lateral foramen or fossa. The proportions
of the caudals differ totally. The dorsal vertebre are larger than those
of the Golden City saurinn, .

What the total dimensions of this.saurian are, is not readily estimated -



not yet received, is stated by Mr. Lucas, to be six feet in length. I hope

ere long to be able to give a fuller account of this remarkable creature, 3&"
which exceeds in its proportions any other land animal bitherto dis- 3
covered, Including the one found near Golden City by Professor Lakes,

‘] .
Published, August 28, 1877, .
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without further data. Six cervical vertebree of the length of the one de- ' G r
scribed would give a neck of ten feet in length. The femur, which I have \ AL T
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