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Towards the end of the Mesozoic sge a remarkable diminution
of the huge reptiles which swarmed in the seas of that perioi
commnencei, and at ths bazinninz of the succe:ding aze (the
Tertiary) their annihilation was nearly complete, ozcasioned by
great paysical changzss, especially affectinz the re'ative
positions of land ani sea, the s3a predominatiny larzely over
the lani in Europe. We pass from strata of considerable
uniformity ani of im nense thickaess over larze and extensiva
areas to bels of great varisty of structurs, from dsep to
shallow s2as, estuariss, ani rivers, where ot only thess cold-
blooiel animils disappeared but whole families of other
sactions of the animil kinzlon as wall, which wae suczssdad
by others which app3.rad on the staze of life for th2 first tim>.
With oae or tw) drivtful exz3ptions, nit asinzle Masoziie
spacies passed up into the Tertiary strata; their numbars,
both in gensra ani speies, greatly excselinz tha% of the
previous age. Waestern E1rore af this period hai four con-
siderable seas instead of ons as now—the Anzlo-Parisian,
the Pyrennean, the Me literrinean, and one which covered the
westara prts of France from Normindy to Nantes. As the
chalk rose above the sea and underweut extensive denudation,
the emsrgence and consequent diminution of the sea-iepths
occasioned a muterial dimination of tampiraturs, through
alterations of the ocen curreats and other causes, which hid a
diswgtrous resnlt upon reotile life. D1rinz th3 deposition of
ths oolitic bds thare wasa crnolete uariformity—n) greas or
imoortant break oczurred, although there were occasional subsi-
dences, as shywa by th> clay for nitions of the Ocford and
Kimmariige clays ; also thers are previous evilencss of tide-
level and shore conliitions. At the commancement of
the Cretaseous age, on the othsr hand, a gridual submer-
gencs of lwnd occurred, accompanied hy a considerabls
extension of the sea-area. The marine beds of Panfiald,
near Swanige, which rest wapon the great fresh water
deposits of the Hastings sands, are a good illustration of this
initiatory change. Its efacts are remarkibly shown in the Vale
of Blackmore, where there is a great overlap or covering over
of the upper oolitic beds by the cretaceous sea. The Hastinzs
sands, Purbsck beds, ani Portland strata are hidden, causiny
an apparent unconformity of the bads, as if the Lower green-
sand had succeedel the Kimmeridge clay directly, without ficst
covering over the above mo3ntioned intervening beds.
Another subsidence and consequsant invasion of the sea
occurred during the deposition of the Upper greensand,
which spread itself over the oolitic fo-mations as it
passed ou westwards, finally resting on the Triassic
formations of East Devon. These changes materially
affected the climate and tempo>rature of those parts whicn
cam3 under their influence, especially through the alteration
of ocean-currents, upon which both temperatare ani climats
80 much depend. ~What would the climate ot the greatar pirt
of Europe b» if the Gulf Stream was stopped ordeflacted ? The
Atlantic would be deprive1 of ons2-fifth of ths amoan' of heat
it is now receiving in ad lition to what it has in virtue of ths
temperature of spate. The temperature of Eirope would b3
lowerad to a condition of climate as severe as thit of North
Greenland at the present day. If, ag.in, the warm carrents
of the North Pacific were to be stopped the northarn
hemisphere would be subjected to an entire glaciation. Tae
fossils of the Palaedzoic aze seem to indicite a aniform mild or
temperatz conlition of climate, but not so in the succseding
Carboniferous aga, which shows signs of reaction. The late
MrGod win Austinfonndlarge angularblocksin the carboniferous
strata of France, which could only be accountad for by referring
their inclusion to the agency of ice-carriaze, by glacier
or iceberz. Large blocks of granite are mzt with in Scotland in
the detrit il bds of the coal-bisins, which Professor Geikie and
other eminent geolozists attribute to glicial action. A
large block of crystalline rock resembling granite was found
embzdiel in a pit of whit2 chalk ner Criydoa, and with it
were other smaller boulders, all water-worn and composed of
a different kind of rock, together with a compa:t mass of
siliceous sand derivel from the waste of coast line of
crystalline rocks, of which there are none in the neighbourhood
of Croydon. All hai sunk to sether with»>ut separating, hence
th:y must have been firmly held togzether, both durin ; the tim=
that they were floatinz, an1 whilst sinking to the bottom of the
cretac:ous sea. Independent of seasonal chingzes, circulation
between the surface and the sea-depths is aided by the
co-operation of heat and grvitation. The Galf of Mexico,
which is not exposed to any cold supply of water from the
North Pole, is a perfect reservoir of heat; farther north, close
to the shore of Massachusetts, is a cold current ranning south-
wards 60 or 80 miles wide. Thais there are two currents of
different temperatures running side by side in opposite
directions and only mingling where their edges impinge upon
each other. Again, the Gulf Stream divides itself into several
channels, the water of which is warm where the channels are
deep, and cold in the shallow channels,oc>asioned by the water,
low in temperature, risiny from considerable depths over
submarine elevated ridges. We cin now see the influence ocen
currents hai, as they have now, upon determining the tempera-
ture of the globs, and the consequent disastrous effect upon
cold-blooded reptiles when it is suidenly lowered. We have not
time to dwell further upon this part of the subject,nor to show
that Europe had not at the commeacement of the Tertiary age
its present continentil cnara:ter, but an insular one, giving
free access tothe polar curreats without the counteracting
exchange of warm equatorial currents. y
Tais nearly complete fossil belongs to that section of the
extinct reptilian family includel in the Ocder Enaliasanrian
or sea lizards, but subsequently divided by Sir Richart O wen,
F.R.S., into the Ichthyopterygia and Sauropterygia, the former
is representel by one geaus only, Ichthyosaurus, the latter by
several. Until ths year 1841 Plesiosrurus was the only repre-
s2ntative of this ordsr in Great Britain. At that date Sir
Richard Owen removed out of the genera two species,
Plesiosaurus Grandis and Plesiosauras Trochanterius, and made
for them a new genus —viz., Pliosaurus. The fossils of this
genus were first founded upon two limbs, of which one is
preserved in the British Museum, the other in our County
Museum. It hid an enormous heal, supported by ashort neck,
in which it app-oached the great freshwater Sanrians. It
had churacteristic vertebrse, having a tubercular rising in
the centre centrum, and resembled the Plesiosaurus in its
fin-bones and elongated phalanges. Their vertical range
was restricted to the middle ani upper oolites, whereas
Plesiosaurus extende 1 from tha Lower lias right through to the
chalk. Plesiosanrus is characterised by a very long neck and
a short tail. The vertebrae are deeper and more solid than
those of Ichthyosaurus; the neural arches are anchylosed with
strong outstretched transverse blades to strengthen the
spinal column and so sustiin the strain upon it in shallow
water such as coast lines, estuaries, ani rivers, which, I
believe, were their usual resorts. Their remains have been
found in ths Wealden freshwater deposits, into which they
drifted probably from the rivers above. Ichthyosaurus, on the
other hand, lived in the deep seas. visiting the land only
occasionally, either to deposit its eggs or to bask upon the
rocks. It hail a weak spinal column. The two faces of the

centram nearly mot in the centre ani the neural arches
ware unanchylosei, in which it differed from Pliosaurus.
Th: humerus and femur of Pliosaurus and of some
Plesiosaurus, e.g., Plesinsaurus manselii have a third bone
in addition to the ulna ani radius, and the tibia and
fibuly, which Mr. Halke, F.R.S., calls ths 0 8 intermedium,
and placed it bstween the ulna and raiius, and between
the tibia ani finula, the homnologue of which is found
in the front and hini limbs of some living saurians.
A very iaterssting morphological question arises as to the
possibility of tracing the homology of these bones and their
relation to the cirpal and tarsal elements of the higher
vertebratss. I have already referced to Mr. Richardson’s
splendil Plesi»aurian spscimsn in my Paper on the fossil
reptiles of Dorset, which will appear in the forthcoming
volume of the ‘“ Proceedings” of our Club. I have expressed an
opiaion there thatit would possibly turn out to be Plesiosaurus
plicatus of Phillips. On comparing the typical vertebra ot that
soecies with those of the animal before us, as well as others of
Plesiosaurus (Mursnosaurus) kewds, as described by Professor
Seeley in the Quarterly Journal of the Geological Society,

vol. xxx., I am inclined to change my mind and to place it p2rsre -
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with the latter speci Muy us is, in Profi Seeley’
estimation, a subgenus of Plesioszwrus characterised by its
shoulder ani pelvic giriles, having only one coraco-scapula
an Lone obturator forimen, distinet by a difference in the union
of the neural arches, as woll as by the distinct forms of the
ulny and radius, the tibia, and fibula. I do no think these
ditferenses wiil be held sufficient by Mr. Lydekker to justify
Professor 3eeley’s separating them into a subgenus. This able
Palmontologist isnow engaged in tabulating and arranging the
fossil reptilian remains in the cases of the British Museum.
Tho result of his labourson the Crocodilia and Deinosauria will
soon bs before the public, as the volume is new in the
printer’s hands, and will be doubtless as invaluable an ad-
dition to Palmontolozical literature as are his five volumes
upon the Fossil Ma lia of our National Museum. The
remins of this Plesiosaurus were found in a bed of Oxford
clay in the neighbourhood of Weymouth last winter,and through
ihe indefatigable and intelligent industry of Mr. and Mrs.
Richurison, of ““ Montevideo,” they have been bnilt up in their
present satistactory condition. The head is missing, which is
g surprising, as having only one articulation with the neck,
an 1 that an exceedinzly small one, it possibly became detached
bafore the carcase settled down in its grave of clay ; thata
considerable tim» elapsed previous to its being finally covered
over may be inferred ny the aggregtions of oystershellsupon the
vertebra an 1 bones, which could only be so attached when the
briy was uncoverzd. The spinal column consists of 71
vertebra, of which 35 are cervicals, 15 dorsals, 2 sacrals, and 19
cawlals. The shoulder-girdle is nearly complete, consisting of
coracoids, scapul, and pre-scapulm, two fore and one hind
limb (humerus and femur), a small portion only of the
puves, ischia, and ilia, radius, ulna, = tibia, fibula, carpal,
and metacarpal bones, many phalanges, and ribs.

Dorsal vertebra. —Tne dorsal vertebras resemble the last two
cervicals, the centrumis rough,its hsight and length about equal,
a1d both shorter than the breadth. In the fora part of the
dorsal region the neural spines are inclined backwards, they
as first become vectical, and ultimately slope forwards farther
back. The neural arches are not well preserved, and only a
few retain the transverse processss. The centrum isaltered in
form to allow the rib t> be raised on to the neural arch. The
sides are compressed, with a foramen near the middle of
sevaral. The neural spines widen and are extremely compressed
from side to side. The position of the transvere processed
remain the sume throughout. The cervical and candal vertebra=
are characte istics of this lons-necke 1, short-tailed family, by
the non-attachm:nt of the ribs to the shouller girdle of the
former, and by th: lonz chairon bones of the latter.

Pectoral girdle.—The coracoids have a short median
symphysys five inchss long ; they diverge from their posterior
border, tikin; an outward diagonal direction, and termi-
nate aftsr making aconvex sweep outwards into an extremely
thin dilatel plate. The bones are thickest where the
scapula and humerus articulate, forming a transverse
riige or keel, This ridge is eqnally marked on the dorsal as
well as the ventral surface. Their width immediately behind
th:articulation is 15 inches, the least width across is 20 inches.
Tae lensth of the scipula-articulation is three inches, looking
obliquely and forward, and lies in front of the ridge.

Scapula. —The scapula consists of a plate which is anchylosed
to the coracoid, and fr)m which a bone rises and ascends
towards the dorsal surface, making an angle with the central
plate of about 50°. This plate is 6in. long and 4in. broad. The
inner margin, which is thin and concave at the base, is a con-
tinuation of the curve of the front border of the coracoid hone.
Thereisno indication of clavicle orinter-clavicle bones. Theinner
margin of the ascending plate is concave, the outer straight.
Tne coraco-scapula foramen is not subdivided into two fora-
mina as is the case with many of the genus, and this is one of
the differences upon which Professor Seeley forms his genus
Murznosauras. This continuous foramen is bounded laterally
by the concave inner border of tha scapula and posteriorly by
the anterior mrgin of the coracoid. Itis 14in. wide from
sie to side and 4in. inches from the anterior to the posterior
margins.

Pelvic bones.— The pubes is thin,and only a small portion of it
is preservel. There is no indication of the symphysis, this
part of the bone being unfortunately lost. The outer margins
are compresse 1 from side to side and are not so deep as those
of the coracoid. The length is 18} inches. Both ischia are
well preserved. The line of articulation with the pubes is 1%
inch long, anl both together with the ilium from the
acetabulum with the femur are 2} inches long. Their
length from the median line to the femoral margin is
8 inches, breadth at distal end 5% inches, breadth at proxi-
mal eni 3} inchss, breadth at the narrowest part is 2} inches.
The iliac bones are expanded at both extremities, so as to
extend over the upper part of the head of the femur, bat it
is difficult to determine by what surfaces each could have
formed the pubes and femur, so as to form the articulation of
the femur. Each bone is compressed in different places in-
clined at an angle to each other. Their length is 6} inches,
breadth at one extremity 1% inch, breadth at the other ex-
tremity 1} inch.

Humerus.—The proximal end is cylindrical and thick to its
third part where it widens out into a broad flat distal end.
Th: ulna and radius are short, the distal end shows an articulate
surface. The part opposite the radius is concave. The carpal
bones are polygonal, with two trigonal.

Femur.—The articulate surface is deeply pitted and tuber-
culate. The proximal end is constricted below the head before
it begins t> expind. Both margins are nearly straight and
gradually flatten out into a broad distal end. It is 1§ inch
long and 8 inches broad, 33 inches at the narrowest part of the
shaft. The tibula and fibula, as well as several of the carpal
and phalangal bones, are preserved.
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