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OBITUARY.

Gryrrat Axprzw A, Humemrzys.—Brigadier-General An-
drew Atkinson Humphreys died in Washington, on the 28th of
November last, in the seventy-fourth year of his age.
Humphreys was graduated at West Point with the rank of Second
Lieutenant on July 1, 1831, After active service in the war
against the Cherokee Nation in Florida, and in the Seminole war
in 1836, he entered the service of the United States as a civil
engineer, to assist Major Bache on the plans for the Brandywine
Shoal Light-house and the Crow Shoal Breakwater, Delaware Bay,
and he was engaged in this work until July 7, 1838, when he was
reappointed to the army with the rank of First Lientenant, Corps
of Topographical Engineers. From 1844 to 1849 he was in charge
of the Coast Survey office at Washington. The topographic and
hydrographic survey of the delta of the Mississippl River was
carried on under his direction in 1849-50, and he had general
charge of this work until 1851. After a year spent in Europe in
examining the means for protecting deltas from inundation, he
was placed in general charge, under the War Department, of the
office duties at Washington connected with the explorations and
surveys for railroads from the Mississippi River to the Pacific,
and geograpbidal explorations west of the Mississippi, a position
which he ably filled until the breaking out of the civil war in 1861.
During the war of 1861-65, he was in active duty in the field, and
was made brevet Brigadier-General, on March 13,1865, for gallant
and meritorious services at Gettysburg, and brevet Major-General,
United States Army, on the same day, for his services at Sailor’s
Creek. On June 27, 1865, he was placed in command of the Mili-
tary District of Pennsylvania, in the Middle Department, a com-
mand which he held until Dec. 9, when he was assigned to his old

engineering work, being placed in charge of the examination of the

Mississippi levees, a work which occupied him until Aug. 8, 1866,
when he was placed in command of the Corps of Engineers and
in charge of the Engineer Bureau, in Washington, and promoted
to the {ull rank of Brigadier-General and Chief of Engineers,
General Humpbhreys remained at thé head of the Engineer Bu-
rean of the army until June 30, 1879, when he was retired at his
own request, Colonel Horatio G. Wright succeeding him. Dur-
ing his service as commander of the Engineer Corps he also served
on many important commissions, among which were the commis-
sion to examine into the canal routes across the Isthmus of Pan-
ama, from 1872 to 1877, the Board on Washington and George-
town Improvements, the Revising Boards for Bulkhead and Pier
Line of Brooklyn, of Staten Island, and of the Hudson River; the
Board for the Survey of Baltimore Harbor and Adjacent Waters,
and the Washington Monument Commission.
ant Report is the great work on the “Physics and Hydraulics of

the Mississippi,” prepared by him in conjunction with Lieutenant
He was the author, also, of a volume on the.
He received the degree of

H. L. Abbott.
“Campaigns of the Civil War.”
LL.D. from Harvard, in 1868. )
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 Dinosaurs ; by Professor 0. Q.
Diplodocidee, a new Jamily
I and TV.) '

acters of American Jurassic
Marsn.  Part VII. On the
of the Souropoda. (With Plates

THE Sauropoda are now generall
as a well-marked order of the Sub-class Dinosauria. In the
_previous articles of this series, the main characters of the two
families of this order (4 #lantosauride and Morosauride) already
named by the writer have been given.* A third f’a‘mil iss
represented by the genus Diplodocus, a study of which, 'n?ore

specially of the skull, thr i
Dinosauiion rosilos irows light on the wholemgroup of

y recognized by anatomists

THE SKULL.

: The skull of Diplodocus is of moderate siz
region is elevated, and narrow. The facial portion is elongate
and the anterior part expanded transversely. - The rigasal’
opening 1s at the apex of the cranium, which from this point
slopes backward to the occiput.  In front of this apegure
the elongated face slopes gradually downward to the end of
muzzle, as represented in Plate III, figure 1. '
Seen from the side, the skull of Diplodocus shows five open-
gs:. a small oval aperture in front (@), a large an»torg)ital
cuity (5), the nasal aperture (), the orbit (d), and the lower
femporal opening (¢) (Plate IV, figure 1). The first of these
not been seen I any other Dinosaurs; the large antorbital
culty 18 characteristic of the Sauropoda ; and the other three
mngs are present in all the known Dinosauria, ) )
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' ity of the

On the median line, direct%IyDo.vZeord;gZ c}?;,zb;?;ociv};gntane]le

i imen of Dip fontanelle

bmtlk?é :)lgiiett};ﬂe sp’[‘eﬁils, however, may be merely an individua
in . . This,

peculiarity.

leaving a large unossified space posteriorly, Above; it meets
the nasal and prefrontal bones, Along ‘its inner border for
nearly its whole length, it unites with the ascending process of
the premaxillary, Hach maxillary contains nine teeth, all
situated in the anterjor part of the bone (Plate II1, figure 1).
Along their upper margin, on the innep surface, the maxilla.
ries send off g thickened ridge or brocess, which meets itg fe].
emaxillaries from the palate. Above

eir length, the ascending processes of
the ascending ‘processes of

The plane of the occiput is of moderate size, and forms an
g gl i i oo Bemiaphorical o form, and sen
ipi is r _ end
f Tbeb;ﬁfr:gltiaél sﬁ?gnht)llyesub-trilobate in outline. Itis place
rom

near y 2]1 i ?hL a“g €8 Wl'[,h “le ]()ng axis Of the Sl{ull Ib 18 the max >
) e Y ']

fmax un ocess the pre.
holly of the basi-occipital, the 'exoccipi‘ra]g er_l.- maxillaries, and join each othe; on the median line,
ig;;g;dbﬁltzlﬁ?hgy%rynot at all into itsecor?[?}?:lg;%ccirgﬁg] ;f;_ The orbits are situated posteriorly in the skull, being nearly
ocgég;ta{}rg rsot((?)eus'zeir?(rie ;:fr%ngi:ﬁ le‘;%zsnded at their extremities, over the articulation of the Joy

ce ¢

for union with the quadrates.

. | . hey I medium
S1ze, nearly circular in outline, thei
i d of the
The parietal bones are small, and mainly.compose

slightly backward. No

_ . indications of sclerotic plates have
als  There is no true been found either in Diplodocus or the other genera of Sauropoda,
. e mosals. . { 1
arched processes ngih'J012h:3hili?1ﬁa here figured (Plate III) © Supra-temporal fossg . ig small, oval
i foramen, but in y
parietal

. in outline, and
directed upwards ang outwards. The laters] temporal fossa ig

elongated, and oblique in position, bounded, both above and
below, by rather slender temporal bars,
he pre-fronta] and lachrymal bones are both small, the

suture connecting them, and” aiso that uniting the latter with
the jugal, cannot be determined with certainty, '

The longest and
ward and forwarg
for connection with the jugal; the shortest is the triangular
projection directed backward, and fitting into g groove of the
Squamosal ; the anterjor branch, which s thickened and rq.
8ose, forms part of the orbital border abovye,

© squamosal lies upon the upper border of the par-oceipi-
tal process. The lower portion is thin, angd closely fitted over
the head of the quadrate, ' ‘ '

‘he_quadrate Is e]ongate‘d, slender, with its

i one

is the small unossified tract mentioned akE)ove.Ob';‘Ténrved

e “Fi:f Morosaurus, a similar opening has ee% bserved,

bat i o 10 S?:uro oda, the parietal bones, even i thir, are

mplete. le’}‘he sutﬂore between the parietals and ﬁ:or}lin bones
?Omkﬁliizi;ateci in the present skull, and the union is

1;1;) specimens observed.

‘ trans-
The frontal bones in Dz'plodoczés ar%‘kr]r;;rzrgiiﬁ?:dﬁing the
han in the other Sauropo . “bits »
ver'ééql,ﬁ;t ortion, but quite thick over the ?irl‘u)llL:éutul'e between
m('el‘lla ngeal bones are short and wide, an f] o tho posterior
then:ean‘d the frontals is dllistmct'. ga&%&’ﬂgg cend forward a
. e nasal opening, £ .
boundm%’ooiqgl;f éi:‘gascending branch of the m?«fﬁl:ry’ thus
’E)g;)r(xﬁ?g in part the lateral borlder of thbeczi(rinaetea}:i)ﬁ outl'ine, and
fho : su
opening 1s very large, i sesses of
i Thftirai?lsy?ldigidedgin front by slender pos}t{eggrﬂ?é‘(;(ku“’ ber
the promaxillusies. 1o s sinatad a the ape for the olfactory
zbe plethe orbits, and very near the cavity fo
ween 8
lobes of the brain.

, and overlapping the posterior end of
- the pterygoid,

he quadrato-jugal is an elo gate bone, firm]
teriorly to the quadrate by j
of the quadrate, it forms for g short distance g slender bar,
which is the lower temporal arcade.

] ascerid-
The premaxillaries are narrow below, ani]‘zlnth 5}}]}: median
ing proseses very slender and elongate. nd al;gove they pro-
mng pt,hese rocesses form an obtuse ridge, a’ll v containg four
bni" to thg nasal opening. Each premaxillary
Ject 1n 3
; th. o than in
el oy gl fvslost, o st
. wn reptiles. e | - lon
most Ot}()iellcl){ n:s inwarPd. The ascending proceslsfljr;';l‘g; a,n%l’
h};'gh’ ?121 fi;att%ned inclosing near its bage an ova !
thin a :

The palate is very high and roof-like, and composed chiefly.

of the pterygoids. *Tha basi-pterygoid Processes are elongate, -
much more so than in the other

The pterygoids have a shallow cavity for the reception  of
these brocesses, but no distinet impression for columella,
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Tmmediately in front of this cavity, the pterygoids begin to
expand, and soon form a broad, flat plate, which stands
nearly vertical. Its upper border is thin, nearly siraight, and -
extends far forward. The anterior end is acute, and unites
along its inferior border with the vomer. A little in front of
the middle, a process extends downward and outward for union
with the transverse bone. In front of this process, uniting
with it and with the transverse bone, is the palatine.

The palatine is a small semi-oval bone fitting into the concave
anterior border of the pterygoid, and sending forward a slen-
der process for union with the small palatine process of the
maxillary.

The vomer is a slender, triangular bone, united in front by
its base to a stout process of the maxillary, which underlaps
the ascending process of the premaxillary. Along its upper
and inner border, it unites with the pterygoid, except at the
end, where for a short distance it joins a slender process from
the palatine. Its Jower border is wholly free.

Trr BraIw.

The brain of Diplodocus was very small, as in all Dinosaurs
from the Jurassic. It differed from the brain of the other
members of the Sauropoda, and in.fact from all other known
reptiles, in its position, which was not parallel with the longer
axis of the skull, as is usually the case, but inclined to it, the
front being much elevated, as in the Ruminant mammals.
Another peculiar feature of the brain of Diplodocus was its
very large pituitary body, enclosed in a capacious fossa below
the main brain case. This character separates Diplodocus at
once from the Atlantoscuride, which have a wide pituitary
canal connecting the brain cavity with the throat. In the
Morosauridee, the pituitary fossa is quite small.

The posterior portion of the brain of Diplodocus was diminu-

tive. The hemispheres were short and wide (Plate IV, figure

1), and more elevated than the optic region. The olfactory .

lobes were well developed, and separated in front by a vertical
osseous septum. The very close proximity of the external
nasal opening is a new feature in Dinosaurs, and appears to

be peculiar to the Suuropoda. )

Tar LowER JAWS,

The lower jaws of Diplodocus are more slender than in any .

of the other Suwropoda. The dentary especially lacks the

massive character seen in Morosaurus, and is much less robust

than the corresponding bone in Brontosaurus. The short den-
tigerous portion in front is decurved (Plate I, figure 1), and
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its greatest depth is at the s ! i

: nphysis,
and subangular bones are Wé%l (?ex;};sllc? e
splenial appear to be small, P

The articular, angular,
d, bust.the coronary and

TEE TEETH,

The . .
knof;/; d;)rg;;;;gzqg(fl széodocus 18 the weakest seen in any of th
soma of trrosaur S, an“ I;;Lrongly Suggests the probabilit Lhai
gdentulous. The tggglladz;f:%nrgleﬂn;bers iy e groupywere
;izﬁ ég;iqlt:WIH, liigurehl), ot t?hgs(;orilr?ned to the front of the

' sockets that t ‘e readi
mens in the Yalo museun Shi e codily detached.  Speci

' Withomeioqigou]}c]l be separated from the bones sy
parbout log tﬁet el(;' relative position. In Plate IV, figure 2
paber o ‘founsde .t:[tached teebh are shown. Thi’s gerizsu’?'
e as | refer:zii h the remains of Stegosaurus, and heno'
ropromest, 1ok to that genus, as was also the speci o

In figure 3 of the same plate.* The teeth gfe(g;nen
N ego..

saurus are now kno
A wa to be of a di
. iff
resembling those of Seelidosaurus, erent type, somewhat

S]e%‘g]gr teer%hh of Diplodocus are eylindrical in fo
and are covered with thin anaener oL
fangs are long and s]endn nd the e
nearly or quitz to the CI‘OY?V?] an%nthe Pabe
i quite n. the type Imer ;
;%:;Sép??:-' emgl.]:1 g foux: teeth in each prem{t%il?gf;”ﬁf: lz?f o,
iho series in each maxillary; and ten in each d By of
™ jzr;NJsaws. . There are no palatine teeth ey of
contain a singl eth i
Mhers JWs co ‘ gle row only of teeth actus
seriese ng1 (;ulceégggily 1?placed, as they wear ouy 01'121'261'2)[]5(:1 buse.
Hhose, rotes P(}Q?e It%etg, more numerous than ig usu’alyia
tion threngl oo re IV, ! gure 3, represents a transverse se?
lnttor To ape the 1 ‘fl ary, Just behind the fourth toogh Tlc-
matnre ot g g ace (1), and below it is a series of five i "
ing 10 ain (2 tc ), In various stages of development re ar.
Tntge cont (;-)F che_. l' These successional teeth are lod; gdepar-
rge ¢ theyma’x%’lalr(;l ez%tggds through the whole dengtal ;)r(ln%
bremaxillary teeth, and in.thozgcocfe i?’llg l;olse? ljsfwzlmﬂar 12 the

rm, and quite
essed transversely,
rly striated. The
AVILY 1S continued

THE VERTEBRZ,

The vertebral column ;
' . of Diplodo 8 :
IE'EO\TVD, drna,y be readily distinglll’isbegu?rogrg izlt
uropoda by both the centra ang chevr o

as at present
of the other
ons of the caudals,

* 1P ;
This Jom.nal, X1x, p. 255, March, 1880,




166 0. C. Marsh— New Family of Dinosaurs.

W, as
The former are elongated, and deeplqyh ex%aevva;fgs l;(io eépe-
hown in Plate IV, figures 4 and 5. e cf e ot
i lly characteristic, and to their peculiar form e generic
name c.az ‘/ us refers. They are double, having both an et ,
Erz:g)e ?slt‘}:e)n?iloi'cb'ranches, and the typical forms are represente
in ﬁg}ilres 6 and 7 of the same plate.

Tuy PrLvIic GIRDLE.

f ili uropoda
The most characteristic bone o{f _the tvx(I) razrkl;]el]jt(l)inélggauﬁz'dw,
1 it 1s the ischiam, In lantosan ,
wusly deseribed 1s the i ‘ sanride,
Eggvil;cl?uigare massive, and directed doxjvnwlayl(i, W]It:; Jheir ox-
anded extremities meeting on the meo'h?nf lt“ o the 83
: uride, the ischia are slender, with the s ha f vzhe AP,
fﬁrected, backward, and the s1d(;,]s meeting Oghliyed elian line,
: roachi is part in the more specializ '
s R OdCh{}Dg ghltf) }z}q}e ger?u% Deplodocus, represent\gg the
ischia referred g ' ‘ ing the
e flfsl‘?r?i]y here established, are mt'ermedmteTi]n f()sk:r;f% ispnot
?ii?: Lbetvveen those above lé]entlolned. direitea b is nop
i twisted, and was > :
cpanded distally, nor , and 4 dowr
iigalljackward, with the ends meeting on the media

S1zE AND HaApITS.

: ic 11 here
The type specimen of Diplodocus, to Wh]f’ha%h?nigﬁnediate
igured apparently belongs, indicates an anim [niermediate
'hgu:izeé faftween Atlantosaurus and Moro}sau; u\i; F}fat ably 40 or
50 feet in i The teeth sho [
when alive. .
5Q'feet )qn ]fxer?c%tht,he food was probably succulent g{egﬁgtlon
bllvorougi%ign of the external nares indicates anfaqu)z;l 1(13) S‘ W
T)'Ehl[:ao remains of the above specimen we:Te 1;;\;;0 begs W
illiston and M. P. Felch in the upper Jur ' is,reme'
Willis %‘L Colorado. A second and smaller spelcu?i repre
Oaﬁog b] };Zemﬂins found by Arthur Luakes near M O'IHSZO(;&stris
Sentie '}i‘his ;pecics, which may be called szloﬁocusi}?ed A’
i)r?u Ox'uch more slender jaws than the one aboxtrg e)s;rma‘Xi.nary
na 'r'Tll 'y bone contains eight teeth, and at ef; oy
Sutare me sures 26™ in thickness. The series o t{ze h oceupy
Su}nulz)en;%a;mmm A second specimen of apparently
spa . . _
:pbe%ies e o foun? 1xtlll Vglﬁoglz?)%poda from the Rocky
e eologe honiflortl;h% ;&t]antosaurus beds of the upper
in region 18 . aury ‘ ne.
}Juolglq]stiacm N% Cretaceous forms of this group are kno
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CLASSIFICATION.

The main characters of the order Sgur

opoda, and of the three
families now known to belong to it,

are ag follows:

Order SATUROPODA.

Premaxillary bones with teeth, Large antorbital opening,
Anterior nares gt apex of skull,

Post-occipital bones, Anterior
vertebra opisthocelian -

> pre-sacral vertebre hollow ; each sacral
vertebra supports its ow

D transverse process, Fore and hind
limbs nearly equal; limb bones solid, Feet plantigrade, ungu-
late; five digits in manus and pes; second row of carpal and

tarsal bones unossified. Sternal bones parial.¥*  Pybes projecting
in front, and wnited distally by cartilage ; no post-pubis.

(1) Family Atlantosauride, A pituitary canal. Tschia directed
downward, with expanded extremitieg meeting on median

line. Sacrum hollow, Anterior caudals -with lateral
cavities, :

(2.) Family Diplodocids, Dentition weak, Braip inclined back-
ward. Large pituitary fossa. Twe antorbital openings.
Ischia with straight shaft, not expanded distally, directed

.downward and backward, with ends meeting on median
line.  Caudals deeply excavated below, Chevrons with
" Dboth anterior ang posterior branches.

(8.) Family Morosauride,  Small
der, with twisted shaft,
meeting on median line,

pituitary fossa. Ischig slen-
directed backward, and sides
Anterior caudals solid.

The Sauropoda are the order of Dinosaurs having the nearest
affinities with the Crocodilia, especially through some of the
extinct forms, Diplodocus, for example, resembles Belodon of
the Triassic, particularly in the large antorbital vacuities of
the skull, the posterior position of the external nasal aperture,
as well as in other features, The genus Aetosaurus, from the
same formation, is an intermediate form, and represents a dis-
tinct order, which may be called Aelosaurig, The nearer rela-

tions of these groups will be discussed by the writer elsewhere.
Yale College, Now Haven, Jau. 21, 1884, :

* Ceteosaurus has been figured with g single sternal hone by
authorities. The writer recently examined the original speci

Phillips and other
found portions of two of these hones, which strongly resemb]

men at Oxford, and
e the sternal plateg




EXPLANATION OF PLATES.
PLATE TIT.

Fiavre 1.—Skull of Diplodoces longus, Marsh; side view.

Figurr 2.—The same skull; front view.
Frarre 3.-—The same skull; top view.

All the figures are one-sixth natural size.

PLAMTR IV.

Frgure 1.—8kull and brain-cast of Dipledocus longus, Marsh; seen from above,
one-sixth natuval size; a. aperture in maxillary; 0, antorbital opening; ¢
nasal opening; ¢/, cerebral hemispheres; d, orbit; e, lower temporal fossa;
J. frontal vome; f”, fontavelle; m, maxillary bone; m/, medulla; n nasal
bone; oc, occipital condyle; of, olfactory lobes; op, optic lobe; p, parietal
hone; pf, pre-frontal bone; pmn, pre-maxillary bone; g, quadrate bone; gj,
quadrato-jugal bone.

Figure 2.—Maxillary teeth of Diplodocus longus, Marsh; side view, one-half
natural size; e, enamel; 7, root.

Freuvre 3.—Section of maxillary of Diplodocus longus. Marsh; one-half natural
size, showing functional tooth (fourth) in position, and five successional teeth

in dental cavity; «, outer wall; b, inner wall; ¢, cavity; £, foramen.

FieUrE 4.-- Twellth caudal vertebra of Diplodocus fongus, Marsh; side view, one-
sixth natural size; c, anterior face for chevron; ¢, posterior face for chevron;
s, neural spine; #, pre-zygapophysis; 2/, post-zygapophysis.

Figure 5.—The same vertebra; bottom view; size and letters as in Fig. 4.

F1eURE 6.—Chevron found attached to tenth and eleventh vertebrae of Diplodocus
longus, Marsh; top and side views, one-tenth natural size; «, anterior end;
p, posterior end; v, faces for-articulation with vertebrz.

FIGURE 7.
letters as in Fig. 6.

7.—Chevron of another individual; top aund side views; size and

iy
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Drrronocus LONGUS, Marsh,




