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incomplete on thin side) ; f ,  an opening in the fan, left between 
two diverging ribs. Frol~l'a ~hoto~aph. 

.~Yg. _'2 Section across the base of fi,,,,. 1" (mag:nihed about 50 diameters). 

.Fz#. 3. Large acuate of the interme~liato la~er. 
~'zg. 4. Dumbbell-Iike spictfle of the base or axis. 
15[/. 5 Spined echinating acuate. 
1,~#. 6. Needle-like spicule of the delmal layer. The head is a little too 

inflated to be normal. 
.F@ 7. Equianchomte and tricun ate spicules of the salcode. 

.F~gs. 3-7 all magmificd 140 diameters. 

PLAT~ VII. 
Varieties of the spicules of D. plena. 

Fig. 8. Common variety of the large aeuate, with a spinose head. 
_Ft9. 9. Common variety of the large acuate with the distal end rounded 

off. 
~i#. 10. A similar but extremely stunted form. 
.F~g. 11. A ~aricty intermediate between those of figs. 9, 10. 
.~9. 1-'2. A young form of the large aeu,~.tc~ Mth  spined head, 
.t~ 9. 13. A nearly spineless variety of the echlnating aeuate. 
~ # .  14. Snnilar, but with a larger number of ~pincs. 
~}#. 15. Splned acuate, bent abruptly to one side. 

.Figs. 8-15 ~ e  all magnified 140 diameters. 
.F~:qs. 16, 17. Normal forms of spincd echinating acuate~ ( × 435). 
~(q. 18. Large smooth acuate, bent upon itself hook-hke (X 140). 
1,~g. 10. Flesh-spicules. a~ equianchorates ; b, tricttrvates. × 435. 
_Fly. o0. Dermal spicule Mth  both ends inflated and micro~-plned 

(X 435). 
.F(q. 21. Short stout form of axial or dumbbell spicule. 
.Fig. 2 ° . Attenuated form of the same spicule. 
F~g. 23. Same kind of spicule bent nl~on itself at right angles. 
.F~#. 24. Same spicule, doubly inflatea at  one end. 
.Fig. 25. Same spicule, ~ i th  one end rounded off" and produced into a 

~0lunt mucrone. 
.Fig. 26. Similar, but without the mucrone. 

.Figs. ~°1-26 all m,~nified 140 diameters. 
~ig. 27. IIead of a dermal spicule, magnified 4~5 diameters, to show the 

minute spines. 
.Fig. 28. Ordinary dermal needle ( ×  140). 
l'~g. °9. Normal dumbbell form (X 435). 

V . - - O n  tl~e Occurrence in -hrortl~ AmerZca o f  rare Extgnct 
Vertebrates.found f i ' a jmentar i l j  in E n g l a n d . - - N o .  2. B y  
Plof. I{. 0w- E~X, O.B., F.R.S., &c. 

[Plate VIII . ]  

[Continued flora ser. 5~ ~ol. il. p. ,'223.] 

Pint III. I~ESTORATION OF L~[ODO:V A.A'C££8. 

IX the  sect ion on Mosasamokls~  in the  " l{cl)ort  on B l i t i s h  
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Fossil Reotiles " for 1841÷7 a genus Lelo(lon was defined on a 
modification of mosasauroid teeth in aTfi'agmcnt of jaw dis- 
covered in a Cretaceous formation in Eolfolk, and figured in 
plate lxxii,  figs• 17 2, of my ~ Odontography.' 

Certain verfebr.'c from the Grccnsand of New Jcrsey, North 
America 7 submitted to my examination by Prof. Henry  Rogers, 
in 1849 t ,  presented mosasauroid characters, but differed from 
tho~e whie]l had been referred by Cuvier,: and Goldfuss§ to 
the type gcmls _~[osasaurus in a degree which led me to re- 
mink that they ml~,ht bclon v to the genus Le~'odon ;" but 
I ,  provisionally, described and figured them under the name 
of "2[a~rosaurus lcevis." Similar velteln,'e wcrc subse- 
quently discovcrcd by Prof. Emmons in Crctaccous deposits 
of North Carolin% and were retched by him to the genus 
~][acrosaurus H. 

Dr. Joseph Leidy, in his excellent wolk ~ On the Cretace- 
ous Reptiles of the Unitcd States/  4to, 1864, notices mosa- 
sauroid teeth fi'om other localities in the United States 7 sevcral 
of which he states to "correspond in all anatomical characters 
with the teeth described by 1)rot. O~'cn as characteristic of a 
distinct genus, to which he has given the name of Leloclon"¶ ; 
but in the figures of his plate xi. those teeth are rcfcrrcd to 
l][osasaur~ts. 

Prof. E .  D. Cope, in his richly illustlated volume on the 
Veltebrata of the Crctaceous Formations of the West~ de- 
scribes and figures specimens which enabled him to shove that 
the vertebl.'e of z]Tacrosaurus were actually those of .Lelodon 
lcevis 7 and also to define other species of that mosasauroid 
genus* '~ obtained from the "Kansas  chalk." 

Finally, in the C Transactions of the Kansas Academy of 
Science' for 1877-8, vol. vi. 7 Prof. F.  H. Snow describes and 
figures characteristic portions of an almost entire skeleton of 
a Lefodon which he had the good fortune to expose in the 

" Report of the l~fitish Assoeiation for the Advancement of Science 
for 1841, 8vo, p. 144. 

"i" Quarterly Jottrnal of the Geol%ical Society of London, ~ol. v. 
(1849), t~" 380, pl. v. 

~t Reeuerches sur les Ossemens Fossileq~ 4to, 1824, tome v. 2~ pottle, 
p. 310. 

§ Nov• Act• Acad. Nat.-Cur. vol. xxi. p. 179 (1S15). 
]I Report on the Geolo~.y of North Carolina. 1858. -o 213. fi~, 34- a 

• . . ' ~  ~ 1  ] r  ° • o • J ° 

¶ Smlthsoman Contributions to Knowledge, vol ~tt s~wrh. ~ 130 
Several names ha~e been plopo~ed for our s~eaes, the earhest of 

p - orsa b ,% as Z. l(c~s and L. M~lelwllu, both flora New 
Jersey Grecnsand."--Scction "LEIODOI',', Owen," op. oR. Jt% 1875~ 
pp. 160, 161, pls. xx~iii.-xxxii~ 
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C{ yellow hmestones belonging to the Iqiobrara group of the 
Cretaceous ~ ormatmns '% 

From these American materials a le~toration of the Leiodon 
modification of the ~Iosasauroid Laeeltians may be under- 
taken. Of the skull I have little to add to the description 
given in my ]~aper " On the :Rank and Affinities of the 
~Iosasauroids' t .  The edentulous production of the pre- 
maxillary (P1. VII I .  fig. 1, a) beyond the alveoli of the 
"0-~" incisors may be noticed as suggestive of a rudiment or 
beginning of the ZiplSoid modification of the cetaceous cra- 
nmm. The mandible is slender, with a low eoronoid process 
anti slightly produced angle. A specimen has been found 
26 inches in length :~. 

The velteblal column of Lelodon anceps (PI. VII I .  fig.. 1) 
cxhibits the range of modification in its several regmns 
eharaeteSstic of these gLeat extinct ~Laeertla Natantia '§,  
and contrasting with the comparative uniformity of the ver- 
tebrae in Python and other Ophidia. 

The atlas (lb. fig. 2) consists, as in llzmdsll, of a pair of 
neurapophyses, n, and a detached hmmapophysis, h, simula- 
ting a eentrum~[. The transvease exceeds the vertical dia- 
meter, although the latter is extended by  a short obtuse 
hypapophysial spine, y, less developed than in Mosasaurus ~:"~"'. 
Each. neura. "i.)°physis presents a...large subconeavc facet, fol 
a, tieulatmg with part of the oee,p,tal eondyle; a rudimental 
diapophysis,, . projects, from the outer stde. 

l 'he axis (,b. fig. 3) eonslsts of a long bod~, including the 
luoper eentrmn of the atlas, c a, coalesced ~ ith that of the 
axis, c x. The latter develops a hypapophysis, y, to which 
is reticulated a short hvemal)ophysis , h. A compressed ver- 
tical ridge-like process (par-diapophysis, d) extends fi'om each 
side of the ecntrum ; it may be for the support of a rudimental 
cervical rib. 

.4. few of the sueecedlng vertebr.'e are characterized by both 
diapophysis (lb. fig. 4~ d) and hypal)ophysis , y - - t h e  latter 
with a rough articular surface for ligamentous attachment of a 

" op. cir. p. 54~ plate opposite same page~ and woodcut p. 57. 
I" Quarterly Journal of the Gcolo~cal Society~ vol. xxxili, p. 695~ 

fig. 15. 
~t In the grey shale of the Niobraska chalk ; refeHed by Prof. Cope to 

a Lelodon nepceolicus (op. cir. p. 177). 
7 O § Fossil Reptili,~ of the Cretaceous Formations, 4to~ 1851, p. -9 

II Cuv.Oss. Fos~. 4to, ~ol. v. pl. x~i!4 fig. 10. 
¶ See Aunal~ and 5Iagazino of Natural IIistory/ sol. xx. p. 217, 

llgs. I, 5. 
" Guy. op. (~t. 1.1. xx. fig 11~ c (after Campcl). 
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short imperforate hmmapophysls~ h. Tlm series of these 
hmmapophyscs are homolo~ues of those desmibed by Sir 
Philip de M. Grey Egcrton under the name of "subvcr- 
tebral wedge-bones" in Ichthyosaurus ~'. They arc present in 
similar intervmtebral position in Amblyrh~jnc£ust~ where they 
are five or six in number. They me leprcsented by con- 
fluent pieces in Cjclodus ~. :But the presence of hypapo- 
physes for their support distinguishes the Mosasauroid from 
other families of Lacertilia as well as flora both Ichthyo- and 
Sauropterygia. 

The dia'pophysls of the third cervical suppmts a rib; and a 
similar costigerous process§ is present in the dorsal vertebrm. 
t l  " • o ~ * • 

l lns serms may be convemently~ flmuoh artlficmlly, defined 
by the suppression of the hypapophysis. The zygapophyses 
(figs. 5 and 6, z, z') disappear in tlm posterior dorsals as in 
fig. 7. The diminution in vertical and inmease in longi- 
tudinal extent~ together with its de~.cent in position from the 
side of the centrum, reduce the " transvmse lnocess" to a 
" parapophysls," p, fig. 8, which characterizes the lumbar 

r'l • * ¢ ~ e  " " * " " vcrtebrm. Ilns cnanoe is attended with a modlficatmn of the 
shape of the ccntrum, the transverse section of which becomos 
triangular with the base downward, instead of the elliptic 
shape shown in the vextebrm fl'mn the antcccdent part of the 

r l  • r 1 " - "  ¢ r  column. Ihere ~s no samum b~y ankyms]s: a sm~,le ver- 
tebra supports a pair of small rib-like, feebly curved~ iliae 
bones (lb. fig. 1~ 1), with a slightly expanded, distal, bifacc{ed, 
syndesmosal surface, the lareer division for the ischium. ]_he 
pubics, % have a smaller syn°desmosal terminal expansion, are 
slEndEr and nearly shaight. The ischia (m) are br-oadcr, have 
a short posterior process~ offer proximally a syndesmosal sur- 
face divided betw-een the ilium and tlm femur, and have a 
distal surface for a symphysis with their fellowj completing 
the inverted arch below. 

The anterior caudal vertebrm add to the parapophyses 
(fig. 9,2) a pair, of h : / T p p y . a  o h ses, y, to which is reticulated 
a hmmal, arch formed by the. apmal confluence of a pair, of 
hmmapophyses, h, from winch confluence extends obliquely 
backward a hmmaI spine, 1~ s, rivalling or surpassing the 
neural one, n s~ in length. The parapophysis gradually 
dmrtens and. disap t~Eals ,at about .the ,antcrmr third of" the tail, 
(fig. 10)~ wlneh thereafter shows xts natatory compression and 

" Tlans. Geol. $6c. s~r. 9, ~ol v. p. 187, pl. 14 (1836). 
+ Ann. & Mqg. Nat. IIi.~t. ug ~tq~a, fig'. 4, p. 221. 
:~ Ib. ib. fig. 5, p. o23. 
§ Thi% though maflied d, combines the miglns of both di- and lml- 

al~ophyses, in llg. 8 it l~ecome~ p. 
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vertical extension attended with piseine confluence of the 
hmm-( l , )wi th t t l e ,  h'~p- Y ' I  P ) ( 1 )  a~o h ' ses . ( ib ,  fi¢,~,.ll). . 

No Mosasaurold has hitherto been dlscovcred so cnhre and 
imdi.sturbed~ or exhumed with such exact car% as to yield a 
plcczse nummical vertebral formula. Evcn in the skeleton 
of the Leiodon described by Prof. Snow, " only two of the 
twenty vertebrm~ which were scatteled over tile slab in all 
positions, remained united "* .  

The  nearest approaches to the true number iu tlm genus 
~][o,asaurus I believe to have been made by  Cuvier (who assigns 
133) and by Geldfilss (157). Of  Leiodon I estinmte, plo- 
yisionally~ i iom the varmus data at command~ the follow- 
m g  : ~  

Number. 
Atlas and axis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Vcriebrm (t)po 4)~ith hmmapophvsis, hvpapophyds, di- 

apophvsis, and zvgaI~oph) sis . . . . .  5 
,, (type 5) ~, itl.~ hypapophysis" ~ zygapophysis, and 

dmpophysis . . . . . . . . . . . . . . . . . . .  7 
, (t) pe 6) with zygapr)physis and diapophysls . . . .  18 
,, (type 7) ,, ith dmpoph, sis . . . . . . . . . . .  . . . . . . .  0_2 
,. (type 98~ with par-apophysls . . . . . . . . . . . . . . .  15 
. (type with parapophvsis and unankyloscd 

h,'emal arch ". . . . . . . . . . . . . . . . . . .  04 
,, (t~pe 10) with unankylosed twcnml m'eh . . . . . . .  ] 1 
,, (type 11) with ankylosed bmnml alch'l" 41 
, (type 12) with eentrum and neurapol)hyses rudi- 

mental or none . . . . . . . . . . . . . . . . . .  7 

158 

The  vertcbrm of Lelodon are devoid of the accessory zygau-  
iral and zygosphenal articulations. 

All  the ribs or pleurapophyses, where present or preserved, 
me monoeipital. 

In  entering upon the description of the British Fossil Rep- 
tilia :~ I found tlle descriptive phrases applied in Anthlopotomy 
to the l)alts and processes of the verteb~m eumbrous~ if  at all 
applicable to the homologous pmts in those of the lower (especi- 
ally the cold-blooded) ~reltebrates~ some apopllyscs in which 
had no homologues in the human vertebr.'e. I thexefore pro- 
posed a "Nomcnelatur%" substituting " n a m e s "  for "phrases ,"  
and devised names for parts which previously had none. 

; Op. eli. p. 57. 
All the above ha~e the eenhum (c) and ankylo3ed neural arch anti 

• ~pine (n s). 
"On tim Ples:osatu us ~nacrocq~hahls," Tlans. Geol Sot. ~ ol. v. ~el. 2, 

p 5]5 (1838); " Reports on Bliti.-h Ieo'Sfl lteptite%" in Thmsaetions of 
the ]hitish Association for 1810 and 1841. 
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The general adaptive characters of the hfosasaurian relic- • ° • ~ r r ,  I)1.-c lclate to aquatm hfc; and m the cat%ory (type ¢) 
in which the zygapopllyscs disappea b not to rcturn~ thole is 
a significant indication of a tendency towards the Cctacca ; in 
a gloat extent of the caudal series (type 11) a piscine chmac- 
ter p~cvails. Both these modifications ale engrafted on~ or 
associated witl b the lacertian type of the proccclian vertebra. 

The movements of this gigantic reptile among the sca-wavcs~ 
mainly executed by the long and fiexilo vertebral column, 
wcle guided or modified by the action of both pectolal and 
pelvic fins: the retention of both pai~s is more piscine than 
cetaccan; or~ we may say, the common vertebrate number of 
limbsj in h[osasaurs as in Ichthyosaurs, has not been dcpalted 
ti'om, as in some later and more modified forms of wmm- 
blooded marine Vmtcbratcs. Arc the pelvic and femoral 
ludimcnts~ which me conccalcd bencath the skin in modem 
wha|cs~ the remnants of the ventral fins of the cold-blooded 
marine air-breather? or are they remnants of the hind legs 
of" a wmm-blooded~ ancestral, shorc-haunting quadlupcd? 
Such pleasant speculations as a solace to the work of acqui- 
sition of positive fi~cts may be condoned. 

The framewmk of the pectoral fin was fn-st rcstoled by 
Prof. ~[axsh ~:', in the American Mosa~auroid which he calls 
Zeslosaurus slmus (Plalecarpuz~ Cope) : the Laccrtian type of 
this framework is illustratcd~ in comparison with the Cetacean 
and Enaliosaurian typcs~ iu the undcreited work'['. In the 
largo proportion of a Lelodon discovcled by Prof. Snow of the 
Kansas Universit).'~ inr the " :)'ellow limcetones~ along the 
t Iaekbury Crock 7 m ~ove  County~ Kansasj" the fi'amework 
of the pectoral fin was found " lying underneath the ribs and 
vcrtebr% with the bones in natural position." Fig. 13, P1. 
V I I I ,  is a reduced copy of the Professor's figure of this fin S. 
Assuming the accuracy of the arrangement of the bones, the 
first (innexmost or radial) digit (I) is the longest~ and includes 
a metacarpal (m) and elevcn phalanges ; the second digit (H) 
has the same number of phalanges and nearly the same length ; 
the third (m) has nine phalanges ; the fern tit Or) shows seven, 
but one or two small terminal bones seem to be wanting ; the 
fifth) outermost or ulnar~ digit (v) has evidently been the 
shortest, and retains but five phalanges. In the general shape of 

" American Journal of Science and Art5 vol. ill. p. d, pl. x. (187.9.). 
t Quarterly Journal of the Geolo~cal Socicty~ vol. xxxiv, p. 74S, 

figs. 1-4 (1878). 
t T~ansactions of tim Kans,~ Academy of Scicncc~, ~ol. vi. p. 57, 

(1878). This ~olumc had not appealed at the date of the reading of my 
~ccond papcb " On the Atlinilic~ of the 3I~.~aulidm," June 5, 1878. 
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the fin, decreasing in length from tile radial, 54, to the ulnar, 55, 
side, the fin of Lefodon resembles more that of the Cetacean ~: 
than does the fin of Lestosaurus, but with the marked diffe- 
rence of the first digit being the shortest in Cetaeea and the 
longest in the present genus of ~Iosasauria. 

'£he most instruetivdaddition to the anatomy of this extinct 
family of marine Samians is the degree in which the dermal 
skeleton is presmved in the Kansas extort. Iflc of Ldodon t. 

Prof. ~Iarsh had referred certain dermal scutes to ~[osa- 
sauroid reptiles, and conceived them " to be mainly from tim 
lower part of the neck." " I n  the genus Liodon," he adds, 
u the seutes are also imbricate, anti somewhat similar to those 
above described ":~ (in the genus Edeslosaurus). But Prof. 
Snow has brought to light an extensive sexies of such os- 
seous scales, indicative of a mine general dermal scutation. 
Fig.  ld, PI. VII I . ,  is a copy of a portion of this armour 
from one of the flanks of the Leiodon, of the natural size. 
In  no known Ophidian are the scales formed in any lnO- 
pmtion by bone; the purely epidermal tissue of their exu- 
vial coat would be wholly dissolved in renmins from a 
CretacEous matrix, or, indeed, of one of more recent date. 
The Sheppcy and other Eocene serpents are lepresented 
only by the parts of their cudaskeleton; and so large a 
proporfion of this has been found in natmal articulation 
as to loud ground for expectation that the dermal scales 
would have been pleserved if, as in lizards, they had included 
pctfifiable pints§. In the existing members of the Lacertian 
order bone is developed at the base of the scale in several 
genera, e .g .  Trachffsaurus, Tribolonotus~ Oph[saurus, &e. 
And if the curious fossils called " granieones," found in the 
"Feather-bed " shales of the ~Iiddle Pmbeeks, have been 
aightly interpretedll, they likewise exemplify the osseous sup- 
ports of the scales of an extinct lizard (x\rulheles destruclor)~ 
and, by virtue of their tissue, have been susceptible of fossili- 
zation, and testify to the dexmal character of that species. 

The formal ehmacter of both maxillary and nmndibular 

" Quart. Joum. Geol. See. vol. xxxiv, p. 749, fig. 1. 
]" "On the Dermal Co~ cling of a Mo~-.~auroid llcptile (Ziodon dyspdor, 

Cope)," by lrSof. F. II. Snow, op. est. p. 54. The tigme occupies p. 55. 
:~ 'American Journal of Science and Arts,' vol ifi. p. 11 Oxpr~l 1872). 
§ Owen, 'IIistory of British Fossil Reptiles,' 4to, p. 146, l~l. "Ophhlians, 

4. I ha~e lately been favoured, by 3Ir. Shrubsole el Sheerness, with an 
opportunity of examining a greater extent of the vertebral cohnun o[ 
l~tl~eophgs td:al~icus than the subject of my plate~ but unaccomp,ufied by 
any trace of ~cute~-. 

II Tlan-actions of the Royal Microscopical Society, v,.1 i p. 232, 
pl. xli. (1878). 
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teeth, attributed to tim genus ZeZodon and exemplified by 
transverse sections iu fig.-15~ P1. VII I . ,  has been found con- 
stant and characteKstic of those teeth in the species of tile 
genus noted as from tile various localities in Leidy's ~Mo- 
nograph on tile Cretaceous ]{el)tiles of the United States/  
and leprcscntcd in p .ls ix-xi~...., and in tile woodcuts o~ 
pp. 58-69. Tile subject of Leldy s cut no. 18, and of fig. 7~ 
pl. ix.. from ~ionmouth County~ zNew Jelsey~ is noted as 
coucsp~)nding in all its anatomical characters with those of 
Lelodon (p. 62). 

The l~losasauroid or family characters of tlle teeth arc 
strictly retained. The crown~ composed of hard dcutlne with 
a thin coat of enamel~ is supported by~ and as it werd wedged 
into a basis (fang or root) of the modified osteine called 
" cement." This is much thicker than tile crown~ and pre- 
seuts a rounded or full elliptical transvelse scction~ whatever 
be the shape of tile clown (compalc the outline a (root) with 
b (clown) of a tooth of Zelodon~ fig. 15~ 1~1. VIII .) .  

The aoot, when fi~st formed, is iml)lantcd in a distinct 
sockctj and the " thecodont " type of dentition is manifested. 
But  this is a transitory condition ; the cement becoming con- 
tinent with the bone of the socket~ and~ pa t ia l ly  rising above 
the alveolar bolder of tlLe jaw~ the tooth then exhibits tile 
,t aclodont" type. But  a much larger proportion of tile orginal 
and independent tooth can be traced in tile substance of the jaw 
than is the case in the existing acrodont Lacertilia. The pulp- 
cavity remains in the basal half of the crown, and descends a 
sholt way into the ecmcntal fang~ where it is e]osed by a 
coarser and more vascular modification of the cement. The 
vcltical or longitudinal extent of the enamelled crown at its 
outer and exposed surface is about one thild that of tile fang. 

Tim teeth are displaced and succeeded by othels~ many 
times during tile life of tile individual~as in modern Lacertilia. 
At  least I have met with no specimens in .which a reserve 
cavity with a more or less advanced successional tooth has 
not existed at the postero-intcrnal side of tile implanted base 
of tile functional tooth*. The germ of a thild generation in 
tile form of tlle enamelled apex of the crown may be detected 
within the pulp-cavity of the second: which is in course of 
succeeding and displacing tile first or fiflly formed tooth -]'. 

The nearest resemblance to the ~Iosasamoid type of tooth 
is now plescnted by celtain Cetacean, as~ e..7. ~ , tha~ Cachalots, _I, 
l~latanists §~ and more especially by the Ziphioids~ in whicl[ 

' 03ontography/p. 259, p]. 72. fig. o. 
• * o e  See Leldy, ut sal, h , pl. xa ti~.. 4, d. 

I '()dontt,gl,q)h.~,' 1,1. ~9. fig 2. § lb. p1 87 a. 
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the enamelled crown is boHm upon an enormously developed 
ccmental root, to which conical mass it sometimes appears as 
a mc~e apex ÷'. 

EXPLANATION OF PLATE ¥ I l I .  

ISg. 1. Restoration of Zelodo~z a~cel,s ~ Ow, as shown by an outline of the 
skeleton, omitting certain of the estimated number~ of the con- 
stituent types of vc~tebrm~ for lack of space. 

1.'iq. 2. Side view ()f atlas vertebra. 
.Ftq. 3. , axis vertebra. 
15g. 4. , cervical ~eltebra. 
.Fzg. 5. , dorsal veltebra (first t)Te ). 
/')q. 6. , dorsal ~ m tebra (~econd t)pc). 
.Fiq. 7. , dolsal vertebra (thild type) 
/~g. 8. lumbar ~ ertebra. 
l"zg. 9. Flont'~-iew of caudal vertebr,~ (filst type). 
,F~q. 10. Side ~icw of caudal vertebra (second type). 
~)g. 11. Front view of caudal vertebra (thild t~ pe). 
/:~q. 1'2, telminal caudal vertebr,~. 
/~(q. 13. Bones of right antebrachlum and fin. 
/Sg. 14 Portion of dermal scutation of the side of the trun]~. 
F~q. 15. Outline of transverse sections of ma~ilhry tooth, a~ root; 

b 7 c r o w ~ .  

(All the figures, save 14 and 15~ are much reduced in size.) 

VI.--Studles on Fossil Sl~onges.--V. CalclsTo~giw. 
By KARL ALFRED ZITTEL. 

[Continued flora ~ol. iii. p. 379.] 

Revision of the Fossil Calc~sTongtce. 

Family 1. h~zonesj ttiiekel. 
Stomach-wall thin, penetrated by inconstant cutaneous 

)orcsj wall-less and temporary opcmngs in file parcnchyma. 
kclctal spicules usually in a single layer paral!el to the 

surface. 
No fossil representatives at plesent known. 

Family 2. Leucones. 
Stomach-wall lhiek~ irregularly traversed by curved~ 

branched~ usually anastomosing canals~ running without any 
definite arrangement. Parenehyma-skcleion consisting of 

See ' Monograph on British Fossil Cetacea,' p. 1.'2, pl. 1. fig. 5, a, in 
the vohnne (4to) of the :Palmontoglaphieal Society issued in 1870. 
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