. containing his observations on the Neapolitan earthquake pul
o lighed-ip two volumes; in’ 1862, in' which for the first time he la}d
" down the method of studying such phenomena; and still again

80 Miscellaneous Intelligence.
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Bie raﬁhiéal Memoir of the late Professor 8. S, Haldeman, -

J. P. Lesley. ) : ) g
. Newly determined line of the Terminal Moraine across Penn-
“ gylvania, J. P. Lesley. : ,
,‘*‘:Anﬂleménta"ry Treatise on Electricity, by James CLERE MAXWELL, M.A.;
edited. by: Wintzam GarNeTT, M:A. 208 pp: 8vo, with 6 plates. Oxford, 1881.
{Clarendon :Press.) : :
- Tables of Qualitative Analysis, arranged by H, G. Manax, M;A., F.0.8. 20 pp.
4to, -Oxford, 1881, (Clarendon Press.)

OBITUARY,

< Mr., Roperr Marier, F.R.S,, long known for his’valuable
" memoirs”on earthquakes and voleanoes, died on the fifth of
November, at the age of seventy-oune,  Mr., Mallett was .boru in
Dublin on June 3, 1810. - He qualified himself early in life as an
-engineer, and for a number of yéars was actively engaged in the
‘work of his profession. His taste for scientific study led him also
" to spend’ much time in study and research, and in 1846 his first
~paper on earthquake phenomena was published in the Philosoph-
ical Magazine. Two years later he published, in the Transaetions

B of the Royal Irish Academy, a paper containing an exposition of -

his views on wave-movement in earth%uak_es‘, and from that time
until ‘the end of -his life his secientific activity did not cease,
although during his later years he was afflicted with.almost total
blindness, Altogether he was the author of more than seventy.
. memoirs, besides several separately published works. These
memoirs telate for the most part to the phenomena of earth-

quakes and volecanoes, and will always be of the greatest value to
- -the-student of these subjects; in fact the subjects may be said to
have been, in many . respects, developed by him. 'Among the
more important of his scientific contributions may be mentioned
the Earthquake Catalogue completed, with the aid of his son
(Professor J. W.-Mallet, of Virginia), in 1858 also the m_e‘mo];r
pub-

the paper on Volcanic Energy published in the Transactions of the
_ Royal-Society in 1872. The last memoir mentioned contains the
-results of a series of careful experiments and of calculations based

- uipon ‘them, on the amount of heat produced by the crushing of

different kinds of rocks; the conclusions reached, in regard to the
probable mechanical source of much of the heat involved in
metamorphic action and volcanic phenomena, have exerted a wide
infinence, and their importance can hardly be overestimated.

(The facts contained in this notice are mostly taken from Nature
of December 1.) :

..On. the Fossil and: Recent Fauns of_,the Oregon desert, E. D. .

. APPENDIX.

R’I‘ VIL— Classification of the Dinosauria ; by, ;ProféSsox'jkﬁ

0. C. MARsH.¥

e 428), 1 presented- an outline of a classifieation’of the
agsic Dinosaurian: Reptiles of this country ‘whieh I :had:
rsonally examined. The series then investigated is depos-
in the Museum of Yale College, and consists-of several
ndred individuals, many of them. well preserved, and repre-
senting numerous genera and species. To aspertain how farthe
fication proposed would apply to ‘the material gathered:
wider fields, I have since examined various Dinosaurian:
aing from other formations of this eountry, and: likewise;’
ng the past summer, have visited ‘most:-of the 'museums
urope that contain important specimens of this group.: -
1ough the investigation is not yet-completed, I have thought:
results already attained of sufficient interest to presént to: .
Academy at this time. . N TR T R P
-previous classifications, which were based upon very lim-:

N the May number of the Americ@n Journal of Séliericj:e,{'

s were very generally regarded as an order. . Various char-
ers were assigned to the group by von Meyer, who: applied-
the term Pachypoda; by Owen, who subsequently gave-
o'name Dinosauria, now in general use; and also by Huxley,:
0 more recently proposed the name Ornithoscelida, and who .
3t appreciated the great importance of the group, and the-
se relation it bears to Birds. The researches of Leidy and.
20pe in this country, and Hulke, Seeley, and others in Europe,
likewise added much to our knowledge of the subject.
‘An examination of any considerable portion of the Dinosau-
remains now known will make it evident to any one famil-:
_with reptiles, recent or extinet, that this group should be:
¥Read before the
November 14, 1881.
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Regarding the Dinosaurs as a sub-class of the: REPTILIA, the
rms best known at present may be classified-as dollows:..
Sup-Crass DINOSAURIA. .. .
~Premaxillary bones separate; upper--and - lower - temporal
tehes; ramiof lower jaw united in frout by cartilage only; no
eeth on palate. Neural arches of vertebrs united o .centra by
ture; cervical vertebree numerous; sacral vertebrs codssi-
ed. Cervical ribs united to vertebrao by suture or ankylosis
horacic ribs double-headed. = Pelvic bones separate from each -
ther, and from sacrum; ilium prolonged in front of acetabu-
um; acetabulum formed in part by pubis; i‘schiameet’distall g
' median line, * Fore ‘and hind limbs present, " the latter”
ambulatory and larger than those in‘front ;" head of famur at

ed, not-as’ an order, but as a sub-class, and - this rank is ,‘
S%Z;dftdin‘ the present communication. The great nunziber of :
subordinate divisions in the group, and the remarkable divers-
ity among those already discovered indicate that many ';JGWN
~ forms will yet be found. Even among those now known, there .
ig'a much greater difference in size and in osseous strugtmie
" than in any other sub-class of vertebrates, with the imfhe
- -exception of the placental Mammals. Compared wit ?
‘Marsupials, living and -extingt, the Dinosauria shovi anf eng
~-diversity of structure, and variations in size from ydar te
~ largest land animals known—fifty or sixty feet long, down to
“‘some of the smallest, a few inches only in length. foed
- According to present evidence, the Dinosaurs were cﬁn Tne_
entirely to the Mesozoie age. ~They were abundant in t gh_rl-
assic, culminated in the Jurassic, and. continued in dlml{:ls ing
" numbers to the end of the Cretaceous period, When'tlrle)(r1 ‘.ec‘ar’ge
- extincts ‘The great variety- of forms that flourishe ];)n t ?t'
Triassic render it mare. than probable p‘hat’some members o
, théagmupvfexisted linhthe,,Perntn'mn period, and. their remain
 may be brought to;light.at any time, : ‘
m%%,hze]’]%ﬁasgi Dingsaurs, -although so. very numerous, are
known to-day mainly from footprints and fragmentary lolssequs,
remains. . Not more: than half a dozen skele_tons,:.a,tdex‘ Hgom
- plete, have been  secured, from deposits of this petio 5 egcf’i
‘ many of the reinains: degeribed: cannot at present. be re erred to:

ht. angles to“condyles ; ‘tibia with procnemial ‘crest ; fibula

omplete.  First row of tarsals composed of ‘astragalus a
caneum only, which' together form- the “upper pe

kle joint, : o S

(L) Order Savrorona (Lizard foot.) . Herbivorous:
Feet plantigrade, ungulate; five digits in manus-and’ pes;
econd row of carpals and tarsals unossified. - Pubes project-
ing ‘in- front, and united distally by cartilage’; no-post-pubis.
Precaudal " vertebrse hollow.. Hore .and. hind limbs- nearly
equal; limb bones solid. Sternal bones parial. Premaxillaries 4
Bhteeth. .o e TR e e
L) Family Atlantosauride.  Anterior vertebrae opisthocce-
an. Ischia directed downward, with: extremities’ meetingion
edian line,

_Genera Atlantosaurus, Apatosaurus, Brontosaurus, Diplodo
? Camarasaurus (Amphicelias), 2 Dystropheeus,
:(2)) Family Morosauride.” Anterior.vertebrs ‘opis
Ischia directed backward, with sides meeting on ‘median -
- Genus Morosaurus. DR S
" Buropean forms of ‘this order : Bothriospondyflus,'Oez‘,‘z'qsaum.s, ,
Chondrosteosaurus, Bucamerotus, Orngthopsts, Pelorosaurus, ...

) Order SrEcosaURIA (Plated lizard). - Herbivorous,
- Teet plantigrade, ungulate; five digits in manus and. pes;
second row of carpals unossified.” Pubes projecting free in -
~tront 5 post-pubis present. Fote limbs very small; locomotion .
- mainly on hind limbs, Vertebrs and limb bones solid, Osseous -
~dermal armor. _ ’ o E o
_ (L) Family Stegosauride. Vertebrs biconcave. ' Neural.canal
in sacrum expanded into large chamber ; ischia directed back: -
ward, with sides meeting on"median line. ‘Astragalus codssi-
fied with tibia; ‘metapodials ‘very short, =~ - - - . 0 G oes

it appropriate divisions in the group. - SRR
th élﬁérﬁ?t%g?&frassiq period, howeyer, during which Dino-
‘saurian veptiles reached their zenith in size and %umbers, rep-
‘resentatives. of ino. less than four,vmegll_-markad orders are nczbw
80: well.-known.-that: different families .and genera can:
‘very accurately determined, and almost. the exgalre Osseqllh‘
__stradture-of. typieal .examples, at least, be ma e o;t with.
" certainty. - The main. difficulty at prqsgnt_mthh tl §' _uratsp !
~ Dinosaurs: is"in ascertaining the affinities of t'el‘]mmTuhwe‘
forms which appear to-approach Birds so close j; These
forms were. not rare, but. their remainshitherto found l;a,rg
mostly fragmentary, and. can with difficulty be d1st1ng]§‘11s ed.
“from those of Birds, which occur in. the same beds. lltlillt.'e'
discoveries will, without doubt, throw much light upon this

point. . - g R , Dinosaurs:
atively little is yet known of Cretaceons Dinosaurs,
| alt(hjgﬁlgfr arﬁa‘:lyyhave bee)rrl- deseribed. from incomplete vsple;mv
mens.. - All of these appear to have been of large mie, b
“miich inferior in this respect to the gigantic forms of t ]: F:e.-
vious:-period. - The remaing best preserved show that, before.

" extinetion; some members of the group became quite hi'ghlyt

i

specialized.




8 0 G’.»Marsks——'OZassiﬁcambn «of the Dinosauria. 0. C’.‘M(;rsh-—i- OqumﬁéaiiO’l of the: Dinosauria. 85
4) Family Labrosdd%iélce; .~ Anterior vertebrs strongly

‘:.“Gr_enéra: Stegosaurus (Hypsirhophus), Diracodon, and in Kurope = ,
opisthoceelian, and cavernous. . ‘Metatarsals . much - elongated.

Omosaurus, Owen. = .. e :
(2) Family Scelidosauridee. — Astragalus not codssified with

tibia; metatarsals elongated; four functional digits in pes.

Known forms all Buropean. - -

1 - Grenera, Scelidosaurus, Acanthopholis, Crateomus, Hyleosaurus,

Polacanthus. . C. .

Pubes slender, with gnterior margins united, - ©. = -
- Genus Labrosa,u'ﬁus\, B

Sub-Order CmrLuria (Hollow tail)

5.) Family Cwluride. Bones: of >Sk.,ele_tc'>n priéurﬁatic or’
hollow, Anterior. cervical 'vertebree opisthoceelian, remainder

-concave. ~ Metatarsals very long. and slender. -
Genus Coelurys. . T S

(3) <‘;Oﬁrder* ORi{iTHOPODA'(Bird foot). . 'Herbivorous.v

. Feet digitigrade, five functional digits in manus and three in

pes.  Pubes projecting free in front ;  post-pubis present. Vert-
-~ -gbree. solid.  Fore limbs small; limb bones hollow. Pre-
- maxillaries edentulous in front. '

(L) Family Campionotidee. Qlavideswanting; post-pubis

b

© Sitb-Order: vCOMPSOGNA’i‘HA’ T
(6.) Family "~ Compsognathide, - Angerior -yertebrs Qpisthbl

‘complefe. o ’ . ccelian. Three functional digits in Manus and pes. Tschia
. Genera Caumptonotus, Laosaurus, Nanosaurus, and in Europe - with long symphysis.on median line. Only known specimen
Hypsilophodon. "~ S o Buropean. - 0 - B
(2. Family Iguanodontide. Clavicles present; post-pubis Genus Compsognathus.
incomplete, . Premaxillaries edentulous. Known forms all ~ R S e
. Buropean.., . . oo . : e ‘ DINOSAURIA? = )
- Genera, Iguanodon, Vectisaurus.. - ~ 5.) Order HALLOPODA (Leaping foot.): - - Carnivoroys?

(8. Family Hadrosauride. Teeth in. several rows, forming
with use a tesselated grinding surface. Anterior vertebra
opisthoeeelian. - o '

' Genera Hadrosaurus, ¢ Agathaumas, Cionodon.

- Feet digitigrade, unguiculate; three digits' in pes ; meta-
tarsals greatly elongated ; calcaneum much produced hack:
. ward.  Fore limbs very small. Vertebrs and. limb bones
hollow. Vertebree biconcave. - =~ o o
Family Hallopodidee. - '

-~ Genus Hallopus.

R "4,2)§Q;§défTHERO,P_ODA (Beast foot). - Carnivorous.

~ Feet digitigrade ; digits with prehensile claws, Pubes pro-
jécting downward, and coossified distally. Vertebree more or
less: cavernous,  Fore limbs very small; limb bones hollow.
Premaxillaries with teeth, . : , S
(1.) Family ~Megalosauride. Vertebree biconcave. Pubes
glender, and united distally. Astragalus with ascending pro-
cess. Five digits in manus and four in pes. :
- “@Genera’ Megalosaurus (Pokilopleuron), from Europe. Allo-
saurus, Ceelosaurus, Creosaurus, Dryptosaurus (Lelaps). ;
(2.y Family Zanclodontidee. Vertebrae biconcave. Pubes broad
- plongate plates, with anterior margins united. = Astragalus with-
out ascending process; five digits in manus and pes. Known
forms European. '
“Genera Zanclodon, 2 Teratosaurus. :
- (8.). Family Amphisauride. Vertebras biconcave. Pubes rod-
. like; five digits in manus and three in pes. : i
. Grenera: Amphisaurus (Megadactylus), 2 Bathygnathus, 2 Clepsy-

he flve orders defined above, which I had - previously
established for the reception of the American Jurassic Dino-
saurs, appear to be all natural groups, well marked in :générai
om each other. The European Dinosaurs. from.'depﬁosiﬁsfof
corresponding age -fall readily. into the same divisions, .and,
some cases, admirably supplement. the series indicated by
~ the Anperican forms, . The 1rore important remains from other
formations in this country and in .Europe, so far as.their
characters have been made out, may likewise be referred with
olerable certajnty to the same orders. k
- The three orders of Herbivorous Dinosaurs, although widely
different in their typical forms, show, as might be expected
indications of approximation in some of their aberrant genera.:
The Sauropoda, for example, with Atlantosaurus and Bronio-
Saurus, of gigantic size, for their most characteristic members
~have in Morosaurus a branch leading toward the Stegoéaurz'az '
The latter order, likewise, although its type genus is in many

saurus; and in REurope, Palwosaurys, Thecodontosaurus.
. v - . - »




" however, i¢'not greater than may be found in a single order of

- 1zed families of the Dinosauria, are only known from the Trias,

86 0:.C. Marshe—’v Classification of the Dinosauria.

re&peebs the most strongly marked d1v1s1on of the Dinogaurs,
has in - Seelidosaurus a form with some features pomung strongly
toward the Ornithopoda. '

“The Carnivorous Dinosauria now best known may all be
-placed at present in a single order, and this is widely separated
from those that-include the herbivorous forms. The two sub-
orders defined include very aberrant forms, which show many
‘poitits of ‘resemblance to Mesozoic Birds,  Among the more
fragmentary remains ‘belonging in this order, but not included
“in the present classification;. thls resemblance appears o be

carried much farther.

The order Hallopoda, which I have here referred to the
Dinosauria, with doubs, differs from all' the known members of
that group in havmg the hind feet especnally adapted for leap-
ing, the metatarsals being half as: Iong as the tibia, and the cal-
caneum produced far backward. - This difference in thetarsus,

Mammals, and is no more than might be expected in a sub-class
of Reptiles.

Among the families included in the presént classification, T
have retained three named by Huxley (Scelidosauride, Iguan-
odontidee, and  Megalosauride),* -although their limits as here
defined are somewhat different from those first given. The
sub-order Compsognatha, also, was established by that anthor
in the same imemoir, which contajus all the more important
facts then known in regard to the" Dinosaturia. = With th
“exception of the Hadrosauride, named by Oope, the other fam
ilies above described were established by the writer..

The Amphisauridee and the Zanclodontide, the most general

The genus Dystrophaus, referred provisionally to the Sauropoda,k
islikewise from deposits'of that'age.: The: typical genera, how-
aver, of all the orders and suborders are Jurassic forms, and on
these especiallythe present classification is based. The Hadro-
sauride are the only family contined to the Cretaceous. Above
this formation, there appears to be at present no satisfactory
ev1dence of the existence of ‘any Dinosauria.

CE Quarterly Journal Geological So_elety of London, Vol. xxvi, p. 34. 1870,
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