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“ Lot us take u Sarvey of the principal Fabrick, viz. the Terragucous
Glabe itself; a most stupendous work in every particular of it, which
doth o loss aggrindize its Maker than every curious complete work doth
its Workmoan, et us vast our eyes here'hnd there, let us ransack all the
Glohe, let us with the gieatest accuracy inspeet every part thereof, search
out the inmost secrets of any of the creatures, let us vXmmine them with
all our gauges, measure ibewr with our nicest rules, pry into them with
our microscopes and most exquisite instruments, still we find thew to
bear testimony to their infinite Worksman.”

DERIAM’S PALYSICO-TIEOLOG Y, BOOK 1), I, 38,

“ (ould the hody of the whole Farth - - be submitied to the Fxami-
nadion of our Nenses, were it not too big and dispropertioned for our
Enquiries, too unwieldly for the Management of the Eye aud Hand, there
is no question but it would appear to us ag curivus and well-vontrived
a friome as that of an hwmnar body. We should see the same Concate-
nation and Subscrviency, the same Neeessity and Uscfuluess, the sune
Beauty and Harmony in all and every of its Parts, as what we discover
in the Body of every single Aninal.” SPECTAVOR, N0, 313,
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A fiiend has this day suggestcd to me, that expressions are used m
vertain parts of this Treatise, which some persons consider as speak-~
ing 00 coufidently respecting Physical Phenomena, as if they could
not have been otherwise disposed, had >uch been the will of the
Creator; or which seem to imply that His method of proveeding
under former systems, must of necessity have been the same as those
which we witness in the growth of living species of Animals and
Vegetables, and in the laws that now regulate the material Wotld
f am not conscious of having used any such expressions, but lest
I should havc madvertently done so, 1 gladly take this oppurtunity
of stating, that I accord to the tullest cxtent with suchk persons
respecting the Omnipotence of the Creator, and admit with them,
that had it been his pleasure, all things that exist might have been
the immediate results of an Alraighty fiat. My only endeavour
has been to shew, thut as far as we may venture to argue onsuch a
subject, from the analogics afforded by the organic and inorganip
parts of the world around us, the proofs of design which we dis-
cover in the fossil relics of former systems of Creation, differ in no
1espect from those drawn by Paley and all writers on Physico
Theology, from the structure of living organic bodies] and the othex
actual phenomena of the natural World, in evidence of the Wisdom
and Power, and Gondnesy of the Deity.

Oxrorw,
Aprid 4, 1837.






[ntroduclo}:a/ Notice, and Description of the Geological
Phenomena illustrated by Plate I.

Prare 1.

Tue lower portion of Plate 1,is an imaginary section, con-
strffeted to express by the insertion of names and colours,
the relative positions of the most important classes both
of unstratified and stratified rocks, as far as they have yet
been ascertained.

The merit of this section is due to the talents of Mr.
Thowmas Webster; it has been enlarged and improved by
him from an original section, which he has for several
years exhibited in illustration of his lectures; it was in-
tended to illustrate a work on Geology, which he is pre-
paring for the press, and he has liberally permitted me to
use it likewise in the present work, with some few addi-
tions and alterations of my own.

This Section exhibits under one point of view the rela-
tions of the Granitic and Volcanic rocks to the stratified
formations, and to one another, more intelligibly than I
have ever-scen expressed elsewhere. The - selection and
arrangement of the animals and plauts in the upper part of
this Plate is exclusively my own ; these have been drawn
and engraved (together with a large proportion of the wood-
cuts) by Mr. J. Fisher, of St. Clements, Oxford,

The section is founded on many series of accurate obser<
vations, on several lines taken across Europe, between’ the
British islands and the Mediterranean Sea. Although.no
single straight line exhibits every formation complete in’the

GEOL, II. B ;*3: :



2 - FEXPLANATION OF PLATE 1. '

full order of succession here represented, no fact is inserted
for which authority cannot be found. The near approximation
of this synoptic representation by Mr. Wehster to the facts
exhibited by an actual section, may be estimated by eomn-
paring it with the admirable section across Europe, pub-
lished by Mr. Conybeare in the Report of the Proceedings
of the British Association for the Advancement of Science
1832, and with his scetions of England, in Phillips and
Conybeare’s Geology of Englind and Wales.

For facility of reference, 1 have numbered the princi-
pal groups of stratified vocks represented in the scetfon,
accordiug to their most usual order of suceession; and
have designated by letters the ¢ivatalline or unstratified
rocks, and the mjected masses aad dykes, as well as the
metallic veing, and lines of fracture, producing dislocations
or faults. The crowded condition in which all the Pheno-
mena represcnted in this section, are set together, does
not admit of the use of accurate relative proportions
between the stratified rocks, and the intruded masses, veins,
and dykes by which they are intersected.  The adoption
of false proportions is, however, unavoidable in these cases,
because the veins and dykes would be iovisible, unless
expressed on a highly exaggerated scale. The scale of
height throughout the whole section is also infinitely greater
than that of breadth. The plants and animals also are
figured on no uniform scale,

The extent of the different forntions represented in this
section, taking their average width as they occur in Europe,
would occupy a breadth of five or six hundred miles. A
secale of heights, at all approaching to this scale of breadth,
would render the whole almost invisible. The same cause
makes it also impossible to cxpress correctly the effect of
vallies of denudation, which are often excavated through
'strata of one formation into those of another subjacent
formation.



. EXPLANATION OF PLATE 1. 3

As it would encumber the section to express Diluvium,
wherever it is-present, it is introduced in onc place ouly,
which shews its age to be more recent than the newest of
the 'fertiary strata; it is found alsv ludged indiscrimi-
nately upon the surface of rocks of every formation,

Clranite,

In vur carly Chapters we have congidered the Theory
which refers unstratified rocks to an igneous Origin, to be
that which 15 most consistent with all the known Pheno-
mena of Geology, and the facts represented in the Section
now bLefore us are more consistent with the Postulates of
thix Iypothesis, than with those of any other that has
hitherto been proposed. 1 have, therefore, felt it indispen-
sable to adopt its language, as aflording the only terms by
which the facts under consideration can be adequately de-
serthed,

Assuming that Fire and Water have been the two
great Agents employed in reducing the surface of the globe
to its actnal condition, we see, in repeated operations of
these agents, causes adequate to the production of those
irregular Elevations and Depressiens of the fundamental
Rocks of the Granitic series, which are delieated i the
lower Region of our Seetion, ax forming the basis of the
entire Superstruciure of stratsfi=d Rochs.

Near the sight extremity of this Fection, the undulating
surfuce of the fundamental Granite (a. 5. a. 6. a. 7. a. 8.)
is represented as being, for the most part, beneath the level
of the Sea.

On the left extreniity of the Section (a. 1. a. 2. a. 3.) the
Graunite ie levated into one of those luity Alpine ridges,
which have aflectc.?, by their upward movement, the entire
series of stratificd Ro. ks.

Corresponding formations of Primary and Transition



4 EXPLANATION Gl PLATE 1. .

Strata, are represented as occurring on each side of this ele-
vated Granite, which is supposed to have broken through,
and to have carried up with it to their present elevated and
highly inclined position, strata that were once continuous
and ncarly horizontal *

The general history of Elevation appears to be, that
mountain chains of various extent, and various directions,
have been formed at irregular intervals, during the deposi-
tion of stratified rocks of every age ; and that Granite had,
in many cases, acquired a state of solidity before the
period of its elevation,

Within the primary Granite, we find other forms of Gra-
nitic matter, (a. 9.) which appear to have been intruded in a
state of fusion, pnt ouly into fissures of the older Granite,
but frequently also into the Primary stratified rocks in con-
tact with it, and occasionally into strata of the Transition
and Sccondary series, (a. 10, a. 11.) these Granitic injec-
tions were probably in many cases, contemporancous with
the elevation of the rocks they iutersect; they usually as-
sume the Condition of Veing, terminating upwards in small
branches ; and vary in dimensions, from les: thun an inch,
to an indefinite width, The direction of these seins is very
irregular :  they sometimes traverse the Primary strata at
right angles to their planes of stratification, at other times
they are protruded in a direction parallel to these planes,
and assume the form of beds. Some of the relations of
these Granitic Veins to the rocks intersceted by them are
represented at the left extremity of the Section. (a. 9.)+

* Cages of Granite, thus elev,‘ed at a period posterior to the
deposition of Tertiary Strata, occur in the Eastern Alps, where the
Transition, Secondary, and Tertiary steata have all partaken of the
same elevation which raised the central axis of the crystalline Gra-
nitic rocks. See Geol. Trans. N. 8. Vol. IIl. PL 36. Fig. 1.

1 I the Cranite ut the right extremity of the Section, the gra-
nitie veing are omitted, because their insertionr would ivterfere with
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A. 10. represents a dyke and protruded mass of Granite,
intersccting and overlyiug stratified rocks of the Primary
and Transition series,” A. 11. represents the rare case of
Granite intersecting Red Sandstone, Oolite, and Chalk.* )

Sienite, Porphyry, Serpentine, Greenstone.

Closely allied to Granitic Veins, is a second series of
irregularly injected rocks, composed of Sienite, Porphyry,
Serpentine, and Green Stone (b. c. d. e.) which traverse the
Primary and Transition formations, and the lower regions
of the Secoudary strata ; uot only intersecting them ir.va-
rious directions, but often forming also overlying masses,

-in places where these veins have terminated by overflowing
at the sarfuce, W. ¢. d'. ¢,) The crystalline rocks of this
serics, present 5o marry modifications of their. mgrednents,
that numerous varieties'of Sicnite, Porphyry, and Green-
stone occur {requently in the products of Erupuons fromi‘a

A

single vent.
The scale of our Section admits not of an accurate repre-"'

sentation of the rclations between many of these intruded

rocks, und the strata they interseet ; they are all placed, as

the representation of the inie(!inns of Basaltic and Voleanic wmatter
which that perizon of the s ednn toumaded o illastrate.

S An eanmple of the roen i’n. nomenee of Granite intruded iuto
the Chalk formation, in the nill of 8t. Martin, near Poat de la Fou
in the Pyrevees, is deseribed by M Dufrenoy in the Bulletin de la
Société Glolegique de Yrance, Tom, 2. page 73,

At Weinbihla, near Meissen in Saxouny, Prof. Weiss kas ascer-
tained the pregence of Sienite above strata of Chalk; and Prof,
Nauman states, that, near Oberan, Creiaceous rocks are covered by
Granite, and that near Zscheila and Neiderfchre, the Cretaceous
rochs rest horizentally on Geauite ; ot oth these places the Lime-
stone and Giravite are entovgled in each other, and irregnlar por-
tions and vain< of bard Limestone, with green graing m\d cretaceous
fossils, are here and th e imbedded in the Granite.. © "~

0. L Beele. Geol. Manual, 3rd Edit, p. '19{»
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if they had been injected, either at the time of, or after the
clevation of all the strata, and had produced but little
disturbance in the rocks through which they arve protruded.
It should however be understood, distinctly, that some In-
jections may have preceded the elevation of Strata to their
present height, and that numerous and successive eleva-
tions and injections, attended by various degrees of frac~
ture and disturbance, have prevailed in various localitics
during all periods, and throughout all formations ; from the
first upraising of the carliest Primary rocks, to the most
. recent movements produced by existing Voleanoes. M.
Elie de Beaumont has discovered probable evidence of no
less than twelve periods of elevation, affecting the strata of.
Europe.

Examples . of the fractures and dislocations attending
thesc movements, and producing faults, are represented in
our Section by the lines designated by the letterl. Some of
these fractures do not reach to the present surface, as they
affected the lower beds at periods anterior to the deposi-
tion of more recent strata, which cover unconformably the
summits of the earlier fractures.,  (See 1 11 1915, 18, 17)

Basalt.

A third series of Igneous Rocks is that which has formed
dykes, and masses of Basalt and Trap, intruded into, and
overlying formations of all ages, trom the earliest Granites
to the most recent Tertiary Strata. These basaltic rocks
sometimes occur as Beds, nearly parallel to the strata, into
which they are protruded, after the manner represented in
the earboniferous Limestone of our Section, f. 2. More fre-
quently they overspread the surface like expanded sheets
of Lava. OQur Section gives examples. of Trap under all
theso eircumstances, At f. L it intersects and overlies
Puimary strata; at f. 2. £ 3. f. 4. f. 5. it stands in similar
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relations to Transition and Secondary strata ; f. 6. represents
an example of an extensive cruption of Basaltic matter,
over Chalk and Tertiary strata, accompanied by an intru-
sion of vast irregular masses of the same materials into the
body of the subjacent Primary and Transition rocks,

f. 7. represents strata of columnar Basalt, immediately
beneath streams of cellular Lava, in regions dccupied also
by eraters of extinet Voleanos. f. 8. rcpresents similar
beds of columnar lava in the vicinity of active Volcanos.

Trachyte and Lava.

The fourth and last class of intruded rocks, is that of
modern volcanic Porphyries, Trachytes,* and Lavas, The
undeniable igneous origin of rocks of this class forms the
strongest ground-work of our arguments, in favour of the
igneous formation of the older unstratified and crystalline
rocks ; and their varied recent products, around the craters
of active Volcanos, present graduations of structure, and
composition, which connect them with the most ancient
Porphyries, Sienites, and Granites.

The sinplest cases of volcanic action are those of Tra-
chyte (g. 1.) and of Lava (1. 5.) ¢jected through apertures
in Granite ; such cases prove that the source of volcanic
fives, is wholly unconnected with the pseudo-volcanic re-
sults of the combustion of coal, bitumen, or sulphur, in
stratified formations, and is seated deép beneath the Pri-
mary rocks.{

* The appcllation of Trachyte has been given to a voleanic Por-
phyry, usnally containing Crystals of glassy felspar, and remarkably
harsh to the touch, (lmuce its name from rpayic); it does not oecur
in Britain, but abound& in the neighbourhood of almost all o'mnct»
and active voleanic craters.

4+ The occurrence of angular fragments of ahered Granite, em-
hedded in Pillars of columnar Lava, in the valley of Monpesat in the
Ardéche, shews that theze fragments were probably torn off daring
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Craters.

Our section represents three cases of Volcanic craters ;
the most simple (i. 5.) rising through Granite, or stratified
rocks, at the bottom of the sea, and. accumulating c¢raters,
which, like those of Lipari and Stromboli, Sabrina, and
Graham Islands, are occasionally formed in various parts
of the ocean.* The second case is that of volcanos,
which, like Etna and Vesuvius, are still in action on the
dry land, (i. 1. to 1. 4.) The third is that of extinct vol-
canos, like those in Auvergne, (h'. h%) which, although
there exist ne historical records as to thé period of their
last eruptions, shew by the perfect coudition of their cra-
ters, that they have been formed since the latest of those
aqueous inundutions, that have affeeted the Basalts and
Tertiary strata, through which they have burst forth.

One great difference between the more ancient Basaltic
eruptions and those of the Lava and Trachyte of existing
volcanos, is that the emission of the forer, probably taking
place under the pressure of deep water, was not accompa-
nied by the formation of any permanent craters.

In both cases, the fissures through some of which these
Eruptions may have issued, are abundantly apparent under

the upward passage of the Lava ﬂﬂ’bugh fractures in the solid
Granite,

At Gravenvire, near Clermont, a stremn of Lava still retains the
exact form, in which jt issued through a fissyre in the side of a
mountain of Granite, and overflowed the subjacent valley, Most
accurate representations of this, and nfany similar productions of
Volcanic: Eruptions from the Grauite of this District may be seen in
Mr. Poulett Scrope’s inimitable Panoramic Views of the Voleanic
formations of Central France. -

ithin the last few years, the Volcanic Cones of Sabrma in the

%ﬂmw, and of Graham Island in the Mediterranean, have risen

denly-in the sea and been snon levelled and dispersed by the
“Waves.
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the form qf' Dykes, filled with materials similar to those
which form the masses that have overflowed in the Vici-
nity of edch Dyke.* :

Changes eﬁ'ecled b_y the Igneaus Roclcs, on the S&rata
] . in contact with them. LT

The peculiar condition of the rocks that form the side -
walls of Granitic Veins and Basaltic Dykes, affords ano-
ther argument in favour of their igneous origin; thus’
wherever the carly Slate rocks are intersected by Granitic
Veins (a. 8.) they are usually altered to a state approxima-
ting to that of fine-grained Mica-Slate, Homblende-
Slate.

The Secondd,ry and Tertiary rocks dlso, when they are
intersected by basaltic Dykes, have frequently undergone
some change; beds of Shale and Sandstone are indurated,
and reduced to Jasper; compaet Limestone and Chalk are
converted to erystalline Marble, and Chalk-flints altered to
a state like that resulting from heat in an artificial fur-
nace.t

In all these cases, the Phenumena appear to be through-
out consistent with the theory of igneous Injection, and to
be incapable of explunation on any other Hypothesis-that
hus been proposed. A summiary statement of the probable
relations of the Granitic and Trappean Rocks to the other
materials of the Globe, and to one another, may be found
in De lo Beche’s Geological Researches, 1st Edit. Pag.
374, et scq.

* In wany dykes the materials have been varicusly modified, by
their mode of LDO“lIg, and differ from the masses which overflowed
the surface,

"+ Examples of this kind occur on the sides of Basaltic Dykes in-
térseoting Chalk in the County of Antiim, and in the Island of
Raghlin.' See Geol. Trans. London, O. 8. vol. iii. p. 210. pl. 10.
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Lzxplanation of Letters and Figures used in the references to
unstratified and crystalline Rocks in Plate 1.

a. Granite. b. Sicnite. . ¢ Porphyry.
d. Greenstone. e. Serpentine.  f. Basalt, or Trap.
g. Trachyte, h. Products of Extinct Volcanos.

. Products of Active Volcanos.

. a. 1.—a. 3. Mountains of Granite, raised into lofty ridges,
from beveath Gneiss and Primary Slates.
a. 4. Granite intermixed with Gneiss.
.a. 5—a. 8. Granite, subjacent to stratified rocks of all
ages, and intersected by volcanic rocks.
a. 9. Granite Veins, intersecting Granite, Gneiss, and
primary Slate.’ ‘
a. 10. Granite Vein, intersecting Primary and Transition
rocks, and forming overlying masses at the surface.
a. 11. Granite Vein, intersecting Secondary strata, and
overlying Chalk.¥*
b. Dykes of Sieunite.
b. 1. Overlying masses of Sienite.
¢. Dykes of Porphyry.
¢, 1. Overlying masses of Porphyry.
d. Dykes of ancient Greenstoue.
d. 1. Overlying masses of the same. The Rocks repre-
sented by d. and c. often pass into one another.
e. Dykes of Serpentine,
" e. 1. Overlying masses of Serpentine.
. Dykes and intruded subtc raneous masses of Basalt.
f. 1. to . 7. Masses of Basalt protruded through, and
overlying strata of various ages.

o]

* In the locality quoted in the Explanation of Plates, Vol. IL p.
5. the Granite which comes to the surface over the Chalk, is not
covered by Tertiary depozits, as represented in our section, PL 1
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f. 8. Dasaltiform products of Modern Volcanos.

g. Trachyte forming Dykes. l

g- 1. Trachyte forming overlying Domes. (Puy deDome.)

h. 1. h. 2. Lava of extinct Voleanos, foriiing und1sturbed

Cones. (Auvergne.)
i.—i. 6. Lava, Scoriz, and Craters of active Volcanos
(i. Ye—i. 4. Etna. i.—b5. Stromboli.)

k. —k. 24. Metalliferous Veins, T )

k. 15, Lateral expansions of Veins into ‘metalliferous

cavities, called by the Miners Pipe Veins, or Flats.

1.—1. 7. Faults, or fractures and dislocations of the strata.

The continuity of stratified Rocks is always inter-
rupted, and their level more or less changed on the
opposite sides of a fanlt,

[t is unnecessary here to give detailed descriptions of the
28 divisions of the Stratified formations represented in our
Section. Their usual Order of Succession and Names are
cxpressed in their respective places, and detailed descrip-
tions of their several characters may be found in all good
Treatises on Geology. ‘ .

The leading Groups of these Formations are united by
colours, marking their separation from the adjacent groups;
and the same colours are repeated, in the headings above
the figures of Plants and Animals, that characterize the
several series of Formations, to show the extent of the strata
over which the Organic Remains of each Group are re-
spectively distributed.

_ Although the deposits of Peat Bogs, and Calcareous Tufa

are of ‘too local a nature to be gencrally included in the
series of stratified Rocks, they are represented in this Sec-
“tion (Figs. 31, 32), because they sometimes operate locally
to a considerable extent in adding permanent and solid
matter to the surface of the Globe.
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EXPLANATION OF PLATE L

List of the Names of the Plants and Animuals, represented
in Pl. 1. to denote the prevailing Types of Vegetable and
Animal Life, during the formation of the three greal
divisions of stratified Rocks.

REFERENCES. .

r. recent. f. fossil. Ad.B. Adolphe Brongriart. L. Lindley.

1.
2.
3.
4.
6.
7.

8.
9.
10.

11.
12.
13.

14.
15.
16.
17,

Ag. Agassiz. P. Page of Vol. 1.

[Fal

Remains in Transition Strata.
LAND PLANTS.

Areucaria. Norfolk Island Pine. r. & £ P.484.
Equisetum. 1 & f. P, 460.

Calamites nodosas., . (L. PL 16.)
Asterophillites comosa. . (L. 108))

. Asterophillites folipsa. f. (L. 25.)

Aspidium. 1. Pecopteris. f.

Cyathea glauca, Tree Fern. r.  (Ad. B. Hist. Veg.
Foss. Pl 38.) P. 464.

Osmunda.” r. Neuropteris. f

Lycopodium cernuum. r. (from Mirbel.) P. 466.
Lycopodium alopecuroides. r. (from Mirbel.) D,
406. ’

Lepidodendron Sternbergii.  f.

Lepidodendron gracile?  f.

Flabelliform Palim. r. (from Mirbel.) Palmacites. f.

MARINE ANIMALS AND ., LANTS.

Acanthodes. f. Ag.

Catopterus. f. Ag.

Amblypterus. f.  Ag.

Orodus, extinct Shark. f. (Imaginary restoration).
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18. Cestrucion Phillippi, Port Jackson Shark. r. (Phil-
lip.) p. 288.*

18, Palatal Tooth of Cestracion Phillippi. r.

19. Tooth of Psimmodus, from Dei’byshire liniestone. f.

1¢. Tooth of Orodus, from Mountain limestone, hear
Bristol, f.

20. Calymene. f ~]

21, Paradoxus. f. } Trilobites. P. 391,

22. Asaphus. f. I

23. Luomphalus. £

24. Producta. f

25. Spivifer. £

26, Actinocrinites. f. (Miller, P. 96.) P. 417.

27. Platycrinites. f. (Miller, P. 74.)t

27 Fucoides circinatus. f. (Ad. B.) From Transition
sandstone, Sweden.

28. Caryophyllia. r. & f.

2. Asirea. r. & f.

30. Turbinolia. r & f.

~

Remains in Secondary Strata,

LAND PLANTS,
31, Pinus. r. & f,
32. Thuia. r. & f.
33. Cycas circinalis.  r.  Cycadites. £
34 Cycas revoluta. v. Cycadites. f.
35, Zamia horrida. r. Zamia. f.
36. Dracana. r. Allied to Bucklandia and Clathraria. f.
37. Arborescent Fern. r. P. 465,
38. Pteris aquilina.  r.  Pecopteris.  f.

* This shark is the only kuown living representative of’ the ex-
tinct genus Psammodas.

+ Fig. 27. In most, if not all the species of Platycrxmtes the
arms are subdivided; they are not so in this figure, as from its small
size they could not well be represented. The ﬁgule is intended
tu givé only a general idea of the subject.
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39.

40
41.
42.

47.
48.
49,

63.

EXPLANATION OF PLATE 1.

Scolopendrium. r. Teweniopteris in Oolite. Scar-
borough. f.

LAND ANIMALS,
Didelphys. r. Stonesfield slate, 2 small species. f.
Didelphys. r. Cheirotherium? £, P, 265.
Pterodactyhus brevivostris. L
Pterodactylus crassirostris. 1

. Gavial. r. Allied to Teleosaurus.  f.

Ignuna, v, Tgnanodon. £

Testndo, Land Tortoise. 1. Scales of Taortoises, at
Stonesficld, Oxon, f. Footateps of Tortoises, Dum-
fries. f.

Emys. . Sclewre, 1

Buprestis.  r. Stonestield.  f.

Libelula, v Solenbolen, £

MARINE ANIMALS, AND “LANTS,
Plesiosaurus.  f,
Ichthyosaurus, f.
Marine Turtle. v. At Luneville,iu Muschel Kalk, i
. 2456,
Pygopterns. 1. (Ag Vol .21 D.3.)  In Magnce-

sian Limestoue.

. Dapedium, in Lias, .

Hybodus. f. Extinct genus of Sharks.  (Imagi-
nary restoration.)

Loligo. r. Lyme Regis. f

Nautilus Powpilius. r. Mauy species, 1.
Ammouites Bucklandi. L Peculin to Lius,
Astacus. 1. & f.

Limulus, King Crulb. r. Solenhofeu. f.
Trigonia. f. New IHolland. r.

Ophiura. r. & f.

Asterias. 1. & f.
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64, Echinus. r & f.
65 \piocrinites. 1.
4.3% Fucoides recurvus. L (Ad. B. Tist. Veg. Foss.
Pl 5. Fig. 2)
Remains in Tertiary Strata,
LAND PLANTS,
6 Mauritio aculeate v (Martins, T.44.) Palmacites.

Lamawonis. % b i

G7. Flaciz guincensis.  v.  (Martius, T. 66.)  Fruits of
Pinpate Palins £ P 514

68. Cocos nucdera. oo (Martus, L G62,)  Fossil Cocoa
1y, Sheppy, Brssels, PLala.

69, IMiyos, Pine, ro AL

O, Vi, Bl v, o iL

2. Bopalus, Popla v &0

7?. Nil]l\’, ‘\‘%’l“(;\\ O f
LAND ASNTMALIS OF FIRST PEURIOD.
Birds.
73, Reslopax, Weedeoek 1o & f
oIy o &

2o Fringe, Hon Lk, e &L

THo Coturmx, Qual, o & L

P VTR NS S N

S Bates, Bresaed 0 S

7Y, Phaserrocoray, Cornworant. v. Pelecanus.,

Roplile-.

&0, Fmys, Fr-sh water Torloise, o & f

81. Prvuysx, Sofy Tortoise. o & fL

#2. Crocodilus, Crocodile. v & F.
Merimifers,

83. Vespertibne, Bat, o & f

Rt Scrurus, Squireel. T & £

KA. Myoxus, Dormouse. r. & f.
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86. Castor, Beaver. r. & f.°

87. Genetta, Genet. r. & f.

88, Nasus, Coats. r. & f.

89. Procyon, Racoon. r. & f.
90. Canis Vulpes, Fox, r.& f.
91. Cams Lupus, Wolf. r. & f.
92. Didelphys, Opossum, small. r. & f.
93. Anoplotherrum commune. f.
94. Anoplotherium gracile. f.
95, Paleotherium magnuont.  f.
96. Paleotherium mmnus. f.

MARINE ANIMALS,

Mollusks.
r a. Planoibis. r. & f.
. Limnsea 1 & f.
. Conus. 1, & f.
. Bulla, 1. & f.
. Cyprea. r. & f.
. Ampullana. r & 1.
. Secalatla. r & f.
. Centhimm., r. & f
. Cassis. r. & f
. Pyrula. 1. & f.
. Fusus. r. & f.
, Voluta. r & f.
m. Bycemmum. r. & f.
U n Rostellare. 1 & £.
Mammafers.
97. Phoca, Scal. » & f.
98, Trichechus, Walrus. r. & f.
). Delphinus Orca, (Phoceena, Cuv.) Giampus.
Delphmus., f.
100. Manatus, Lamantin. 1. & f,
101 Balena, Whale. r. & f.

Genera of Shells most
chaiacteristic of the
Tertiaiy Penods ..

=R -QQQ-OC‘

— e -
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) Lyt VAR
LAND Aumn,s.

© Hidss -
102. Cplymba, lig&onr & O
AVES vsuonner d 108 Alauda, Lark. £ &f.
T ) 104 Cor\mg, Raven. nn &£
o wgqmwm“p.w
. Ma, ﬂr& oo,
106.. Alces, :Eik L&f 4
.. ) 107, Blaphw, Sug. r. &£ .
Ruminantia. 108, Eﬂyﬂms, “Bisob: 1 & £
109. Bos Taukus, Ox. r. & f.
Rodentia.... 110, Lepus, Hare. r &£
111, Ursus, Bear, n & .~
Camvora.,.. ) 112 Mustela, Weasel, r. & £
3’ Hymna. & f .
'tha, Tiger. r &£
- llﬁ Bus, Hogt r &£
116. Equns, Horss. r. &€
Pachydermata { 117. Rbinvesros.. » & £
118, Hippopotamus, v. & f.
119. Eughwn. oy Memmgth, £ -

Ammal of the prmut Ezoea‘ g@;’p&d‘ fo harvé mmt(y

197
120. Dxdusj, «éﬁoao. ARt ,
The bones of the' Dpddrhave bedt? M ander laya of

LY

»

sunknognageint@}ﬁhofw % davern in the
Idand of a«fgﬁm ) aml 1828, p.
o4 Eosdonod H. p-443. and ,xou;

den and Kvﬁ‘“ A’“P p .% .
© e Muy ofﬂ'm rollow g W n the moa

. and fousth forpadtions fh& Ww
i Fispures, ang Dduvmh

r BEQL W, 4
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Prate 2. V. L p. 72

A. Jaw of Didelphys Bucklandi, (magnified to twice
nat. size,) in the Collection of W. I. Broderip, Esq.
and described by him in the’ Zoological Journal,
V. IIL p. 408, P1. XI. (Broderip.)

2. Second molar tooth magnified.

5. Fifth molar tooth still further magnified.

. B. Fragment of lonet Jaw of a sinall Didelphys fiom
Stonesfield, in the Oxford Museum, (magnified one
third.) This Jaw has been examined by Cuvier,
and 1s figured by M. Prevost, Ann. de Sci. Nat. Avr.
1825, p. 389, Pi. 18. The removal of a patt of the
bene dwplays the double 100ts of the teeth, in their
alveoly, and the form of the tecth shews the animal
to have been n«ectivorous. (Original.)

4. Fourth molar tooth magnified.

9. Ninth molar tooth magnified.

C. 1. Lower Jaw of Dmothenum giganteum, (Tapirus
Giganteus, Cuv.) The length of this Juw, including
the Tusk, 15 nearly four feet. V 1. p. 136. (Kaup.)

2. Lower Jaw and part of upper Jaw of Dinothersum
medium. (Kaup.)

3. Jaw of Dinotherium medium, exhibiting the Crown
of five molar teeth, most nearly resewmbling those of
u Tapw. (Kaup.)*

* All these unique vemains of Dhnotherium are preserved in the
Muscum at Darmstadt: they were found in & Sand pit containing
marine shells at Epplesheim near Alzay, abnut forty miles N. W, of
Darmstadt, and are described by L rofessor Kaup.

Bones of Dinotherium have lutely been found in Tertiary Fresh-
water limestone, neer Orthes, at the foof of the Pyrenees ; and with
theif, romains of a new Genus, allied to Rhinoceros ; of several un-
k.%wn species of Decr; and of a Dog, or Wolf, the size of » Lion,

0l

r figures of Dinotherium are copied from the Atlas of Kaup's
D¢ seription d’Ossemens fossiles de Mammifires, Darmatadt, 1832-3,



.

AXPLANATION Of PLATES 3 4 % 19

Prare 3. V. L.p 81

Imagmary restoration of four species’ of Pachydermata,
found m the Gypsum Quarries of Mont Maitre. (Cuvior.)

Prare 4. V, 1. pp. 81, 88!

Neatly pcrfect skeletons of the foar spectes of fosul
animals, whose restored figures are given o the last Plate.
(Cuvier.)

Prar 5. V.Jl. p- 139,

1. Skelcton of Megatheriun, copied, from Pander and
D’Alton’s figute of the neaily perfect <keleton of this
anumal, in the Museum at Madrnid.

2 Bones of the Pelvis of Megatherium, discoveted by
Woodbine Parish, Eoq. ncar Buenos Ayres, and
now placed 1n thc Museum of the Royal College of
Surgeons, London. Thoe bones bf the left hind Jog,
and several of those of the foot, are 1estored nearly
to their natural plage. (Ouginal)

3. Frout view of the left Femur.

4. Front view of the left Tibra and Fibula.

5. Bones of the foot, imperfectly rastored.

5. Large ungual hone, supposud fo'be that of a Toe of
the hind foot.

6—11. Teeth of Megatheriym,

r

From the near approxamation of this Animal ta the hving Tapir,
we may nfer that it was fornished with a Prabosess, by meuns of
which 1t conve yod to 1% mouth fhe Vegetableq it1aked trom the hot-
tom of Lihes and Rueis by its Tuske and Claws.  The biuld nngual
bone (Kanp Add. Tab. L1,) discovered mt} the oth¢r remamy of
Dinotheram, has ing the rpmarkablo nfurcation which is found m no
living Quadiupeds, except the Pangoling, seems to have berne a Claw,
Like that of these auimals, posscssmg peculiu adyantages £of the
puipose of serapug and diggug , and mdu.auil;% futictons, concnr-
rent with those of the Tushs and Séapulse, (aﬁ A & Page !88.2
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12,°13. Asmour, sapposed to be that of Megatherium.*
14-~19. Armour of Dasypus and Cblamyphoius.

Piate 6. V.1, p. 148.

1. Sections of Teeth of Megatherium, illustrating the
relative dispositions of the 1vory, Enamel, 4nd Crusta
petrosa, or Ceementum,  (Original.  Chit.)

2. Posterior éurfaceof a chudal vertelia of Megatherium,
exhibiling enormous tiansverse progesses. On its
lower margin are seen the articulatipg surfaces
wlich received the chevron bone ; the supenor

« spibous process is broken off. V. T1:p. 151, (Sir
F. Chantrey. Original.)

Prarz 7. V. L p. 168

Iclithyosaurus platyodon from the Lias at Lyme Regs,
discovered by T. Hawkins, Enq. and deposited m the Bri-
tish Muscum, together with all the other splendid tosaif re-
mains that aic enpraved in his memons of Tehthyonaurt
and Plesiosauri. This ammal, though Ly no means fvll
grown, rhust have measuied twenty-four feet in length. The
eatremity of the ta, and left fore paddle, and some lost

¢ Mr. Darwin has 1ecenfly iliscorered the Remains of Mega~
therjium along an extent of nearly six hundred miles, in a Noith and
South line, in the great saudy pluins of the Pampas of Buenos Ayres,
accompanied by bones and Testh of at least five other Quadrmpeda.
He bas alro found that the Bones of this Animal are so otten accom-
pased by those of the Mastodon sngustidens, as to leave no doubt
that these two extinet species werg contempo; .

I learn fiom Prafessor Lichsfenstein, that':zuh importation of »
Bones of Megathitaium, and bony armocur “as latbly been sent to
Beetio from Buenos Ayres, and that there remafhg no room to doubt
that some portion of this awrmour appertained to the Megatheripm.

ft nppems vety probeble, from more Fecent discoveries, that
seyeral other large and small animals, armed with a simijar vost of
mail, were co-mhaljitants of the same sandy regions with the Mega-
therum. ‘ .
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tragments of the rést of the skelctun, ate amlm.ﬂly testored.”,
(Hawkrns.)

.

Prare 8, V. L p. 170

1. Skelcton of 4 young It.htlsyosaur%; comunins, i the )
collection of the Geological Society of Londan, found
m the Lias at Lyme Regs. (Scharf. Ongnal)

2, Ichthyosaurus 1nterniedius, from Lyme Regis, be-
longng to dut Astley Ogoper, (Seharf. Original )

Pta1e9. V,Lp 170.

1 and 2, Ichthyosamus tenuuostur., from the Lias ncar
Glastonbury, m the collectionm of the Rev. D. Wil-
hiams, of Bleadon, ncar Bustol. The position of the
1ibs 15 distorted by pressure. (Behaif. Ongmal.)

3. View of the 11ght side of the head of the same animal,
(Ongmnal.)

$

Puare 10. V1. pp. 173,173,

1. Head of Ichthyossurus phtyodan, m the Bnush
Musewm, from the Lias at Lyme Regis, copied fiom
Su E. Home’s figwme m the Phil. Trans. 1814.

2, Coped fiom Wi Conybeare’s hgure, {in the Geol.
Trans. Lond. O. 8, Pl. XL. tg. 11.) sbvw'mg' thq
analogtes between the bones of the head 0(}1chthyo~
samus, and those which Cuvigr s marked By cor
responding letters 1 his ﬂé‘im: of the head of tbe
.. Crocodile

3. Two of the bony plates m,the sckmwa cont of ﬁlo
Eye of Ichthyosaurug platyodon. *

+ 4. Cirele of bony plutes in the Eye of the suowy Owl,
. (‘fﬂ vl )

5. Cielo of sula platesan ﬂm%yc nwe gokkm hag;ld

(Yaniel) J?’ﬂ
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G. Front vigw of bony plates w the Eye of an Iguana

7. Profile of the same

8. Two of the fewiteen component scales of the some.

Towe these three last figures to the kindness of Mr. Allis
of York

A 1,2, 3,4. Peynfied portions of the skin of & small

Ichthyosaurns, fiom the Lias of Bariow on Soar,
Leicestershure, presented to the Uxtold Museuw, by
the Rev. Robest Guteh, of Stgrave.  (Onginal.)

In Pig. 1; 8, b, ¢, d, ate pottions of ubs, and ¢, f, g, b,

are fragnicuts of sterno-costal bones (nat <isc)

The spaccs between these bones, me covered with the
remains of skin , ihe kprdernnig being represented by a de-
hicafe film, and the Ritc mucosum by fine thieads of white
Carbonate of Lanu , beneath these the Conum, or tiue
<kin, 1s prescived 1n the state of duk Carbonate of Luwe,
chaiged wath black volatile matter, of a bitwmimous and
oily consistence
2. Magwfied 1epresentation of the Epideymus aud Rete

mucosum  The finc supeificral lines represent the
mmute wrinkles of the Eprdernns, and the subjacent
larger decussating lines, the vascular met-wotk of
the R« te mucosum. .

(u Fig. B, the Epidernus ¢ xhabits a succession of coarser
and more distant folds or wrinkles, overlying the
mesh-woik of the Rete mucosum

In Pig. 4, the Eprdertus has perished, and the texture
of the fine vessels of the Rete mucosum 14 exhibited
m stiong r1ehef, over the black substance of the sub-
Jacent Conum, i the foum of a net«work of white
threads,*

»

4

* Nothung ¢ertan has hitherto heep known respes ting the dermel

4, covermg of the Tohtliyosann:, it might have been cyvjecturéd that
these 1eptiles were incased with horny scales, hke fazards, or that
sheaiv alon wan xet vnth dsimal hanea. ke those nn the hisk of Chn-
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beneath, exhibiting the gourse of its over lappmy
boues. {Conybeare.)

A. Tooth of a Crocodile, shewing the incipiont absorp-
tion of the hollow cone which forms its base, from
the effecy of pressute of a new tooth rising bencath,
(Conybeare.)

B. Similar effects shewn 1n the transverse section of the
upper and lower jaws of an Ichthyosaurus, (Cuvier.)

C. Example of the same kind of absorption produced by
the pressure of a new tooth, on the hase of an older
tooth n the jaw of Tchthyosaurus. (Conybeare.)

Prave 12. Vol 1, p. 181,

1. Sternal Arch and Paddles of Ichthyosaurus. See V. 1.
p- 182, Note. (Home.)

2, Sternal Arch ot Ornithorhynchus. (Home.)

34 4, 5, 6. Occrpital and Cervical Bones of Ichthyosan-
rus, from the laas at Lyme Regic.* (Ofxgmal.)

* Sir Phihip de Malpas Grey Egerton has potnted out some beau-
tiful examples, hatherto unnoticed, 1n the Atlas and cervical Ver-
tebrse of Ichthyosaurs, of peculiar mechanical contrivances to sup-
port and fegulate the movements of their engimous heads  (See
Lend. and Ediy. Plal. Mag. Nov. 1835. p. 414.)

Fig. 3, 3. vepresents the Basilar portion of the Ocerpital boue of a
very large and sged Ichthyosaurns, from the Lias of Lyme Regs,
(scale oue eighth). The nearly hemispherical process (a) articulated
with a eompnratively shallow spcket m front of the Aflas, {4, a.)
and this ball and sochet, or amysrenl joint, gave firedom of niotion
and suppart 1o a weighty head.

Fig. 4. Atlas and Axijs bf avery young It hshyosaurys, (two thuds
of nat. size.) Theve bones adliere together by two ncarly flat sur-
faces, admitting of the lenst fleaure of a. v of the Vertobra in the
whole hofly, bpt giviug the grentest strength to that pasg of the
Colymn, whete stéength rathee than flexure was requived.

« On the fnferior margine of the Atlas and Axis and third cervical
vestobrn, me wiangu facets nrtjculating wath three strong wedge-
~shaped sub-vertebr nea (¢) hitheito wndesenibed.
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A.. Hollow comeal Vertebre of s fislt, (Ot 1g1m.l )

B. C. E. Vertebree of Ichthyosaurus. See Not, V. I.
p- 178. (llame and Conybeare,)

D. a. g, E. a, g. Spinous processes, shewing the pecuhiar
arbiculation of their annular portions, with the Ver~
tebree, to be adapted to mcrease the flexibility of the
spine. See Note, V. L. p. 179. (Home.)

Puain I3 V. 1. p. 190,
Skeleton of a small Iebthyosaurus, from the Lias ut

Fig. 1, b Oblique triangular facet on the lower magin of the
fiont of the Atlas, this facet axticulated with the first sub-vertebral
wedge, placed between the Atlas and Qceiput.

Between the Atlas and Aiy, the two sub-vertebral facets formed o
tiangular cavity for the reception of @ second wedge (Fig. 4. ¢.}
and a similar, but smaller cavity rpcelved dnother wedge of the
sawe kind, between the Axis and tind Vertebra. This thing wedge
gave less support to the head, and admitted of move extensive dioton
than the sccond.  AJl these thiee wedge+shaped bones are seen
ncarly 1n thon natural position in a specimen from Lymo Regis, iv
the collection of Sir P G. Egerton,

Fig 4. Funst sub-vertebral nedge, auxiliary fo the anteisor cavity
of the Atlas, in completing the articulating secket for the basilar
process of the Oceiput (3. a),

4 a. Crescent shaped fiout of the fiist sub-vertebral wedge.

4.b. Head of the same Wedge.

4. ¢ Obtusu apexn of thy same, acticulating with the tnangular
fiontal facet of the Adas (4. b.). In young ammals this frontal facet
s nearly smooth and flat, m older ammals (3. b )1t Wagﬂl and
furiowed 1lis articulation myst have given to the first subevertebral
w(dge grent power as a stay or prop, to resist the downward press
sure of the head, at the same time faclhtaﬂng' the rotatd¥y move-
ments of the Docypital bone

Fig. 4. ¢. Second sub-vertebral wm]ge attigulating with the trian-~
gular cavity formed by the marginal facefs of the Adas and Axis,
This séoond Wedge acted as a strong prof wrphorling iy e
lowsr portion of the Atlas, aud at the same oM @mitﬁny e mwell
nmount of motion here 1 quired.

. Head of the sub-vertebral wedge {c) Wed 5}"5 pro~"
Jecting boss of sofid boue. “~ 4
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Lyme Regis, presented to the Oxford Musenm by Visgpunt
Cole, enclosing within its ribs scales, and digested bones of
Fishes, in the stato of Coprolite, This coprolitic:mass seems
neerly to retnin the form of the stomach of the animal.
¢, Coracoid bone. d, Scapula. e, Humerus. ~f, Radius.
g, Ulna. (Bcharf. Original.)

Prarc 14. V. L p. 191,
Skeleton of the Trunk of a small Ichthyosaurus in the

Pig. 6. Nearly flat articular suiface of (probably) the third cer-
vical vertebna of the same large Yodividual as Fig. 3, This surface of
the hone has only 8 small cylindrigal depression af its centre, instead
of the deep, conical cup of the more flesible vestebrae, C. B, E.

Ncar its upper margin is a wedge-shaped clevation (b) and near
the inferior margin, o noich ar furrow (a). These sahient and re-
entering portions mpirulbnted with corresponding deprcesions and
projections on the surfica of the adjicent vestebin, and acted as
pivots, admittng a limited amount of lateral vibietions, and at the
same tine preventing any shp, or disloc o,

Fig. 6. -Convave surface of Fig. 5., the wedge-shaped projeeion
newr its Jower margin (8) must have artienlated with a cortspond
ing gioove ur deprcssion on the front of the vertebia adjacent to it,
fike that at (Fig. 5. a.) As one surface ouly of these veatelize had
a coniral cayity, the intervertebral substance murt have formed a
sxwle cotre, admitting 1t the neck bat half the ammount of motioy, that
the double cones of int rvertebral matter allowed to the dorral and
candal vertebra, (C. B. E.) wheré greater flexure was 1cquned, to
effeot progressive motion by vibrations of the body and tal.

Therc dispositions of the artienluting facets of the cervical ver-
tebree, acting in conjunction with the three sub-vertebral wedges
before deseribed, afford an example of peculiar provisions in the
neck of these gigantic Rppﬁles, to combine a dimimshed amonnt of
flexure in shis part, with an increasyd support to their ¢normous
hﬁuds. *

Tt is probable that every species of Lohthy ouaumﬁad pecubiar vari-
atiohs in the details of the gervical verrelna, and subyertebeal wedgen,
aud that'in canlh apecied these variatiohs were modifled by age.

In the Gavial Mr:.Mantell lon recently ohserved that the first
ctmdqg yértebrn ds, Wy conyex, like the last cervical vertebra in
Furtlhs, Thess pn?\)iar contrivances give to the animals in which
they ocour increased Bexibility of the Tail and Neck,
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Oxtord Museurn, fiorh the Lies af Lyme Regs, nmm:nmg
within the nbs, 4 coptolitic moss of digestad bones, wrters
spersed with scales of fighes. 3, Furcula. b, Clawvicle. ¢
Coracoid bone. d, Seapula. &, Humerus. (Figher, Oiis
gmal ) ) Y

Prate 16 V.1 p, 187,

The specimens ate all of the ngtmal size except where

the figures denote otherwise  (Qnginal )

1 and 2 Tntestines of the two most common Enghsh
species of Dog-Frshes, injected with Roman cement.

The vasenlar staacture, which 1s still apparent m
the desiccated membiane, tesembles the impressions
on the surface of many Coprolites.

3, Coprolite fiom the Lias at Lyme, exhubiting the apiral
foldag of the plate of digested bone, and impressions
of the int; stinal vessels and tolds upeon its surface,
(Sie Note, V. L p 194 ¢t seq.)

3 Magmfied scale of Phohidophoras hinbatus, embedded
m the sutface ot the Coprohite, Fig 3 This scale
15 one of those that compo-e the lateral hne, by which
a tube passes to tonvey mucous, from the head, along
the body of fishes; a s the hook, on the superior
maugin, which 13 received by a deprossion on the
mferior maign of the scale above 1t, eoncsponding
with b, ¢ 15 the serrated edge of the posterior
margm, perforated at e, for the passagdevf the mu-
cous duct, d.1s a tube on the mtenor surface of the
scale to carry and protect ibe mucous duet, (See
note, Vi 1. p. 10L1.) L

J'. Extcrior of the scale 8. ; the same’ paris aro-jepre-
sented by fhe same letters; .the Jarger pirgon 1s
covered with enamel , the smallér portion next d. fas
the bonv 100t torming the anfériar margin of *’5&’
scale. & o
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4. Tiausverse section of another Coprohte'f;om Lyme,
shewing the imnternal foldiugs of the plate, with sec-
troms of scales of fishes embedded in 1t

5. Exteior of a spual Coprolite, from the Chalk Mal,
near Lewes, shewing folds and vascular impressions
analogous to those in No 3.

6 Longitudinal section of another Copiolite, from the
same Chalk Marl, showing the spital manner m
which the plate was folded 10und 1taclf.

7. Exterior of another spual Coprolite, fiom the Chalk
at Lewes, shcwing vasculwr impressions on 1ts sui-
face, and the tiansverse hactuze of the spual fold
at b,

In many other figures of Plate 15, a smular
abiupt ternunation of the coilid plate 1 visible at b

8, 9. Two other small species of spital Coprohite s meh ik,
these as well as Figs 5, 6, 7, me probably deived
fiom fishes found with them i the chalk, near Lewes

10, 11, 12, Coprolites from the Lias at Lynie, exhibiting
well defined characters of the spiral fold, with vas-
cular mmpiessions ou then surface.

13. Smular appemances on a Coprolte found by
Moiton m the Gicensand of Vuginia

14 Coprol'te fiom the Lias at Lyme, beaning stiong cor-
ragations, the 1osult of wuscular pressuie 1eceived
from the intestines.

15. Transverse scction, shewing the abrupt tenmmation
of the folded plate 1 Fig. 14, and 1epreseuting the
finttened forwn of the spunal intestie.

16. Longitudimal seetion of the L.testinal tube of a 1ecent
SBhark, shewing the spual valve that winds reund
1ts mterior, 1 the form of an Aichimedes sciew; a
sinlat spugl dispositien of the wteror 1s found m
mtestines of Dog-Eishes, Figs. 1 and 2,
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£7 Coprolste from Tyme, contaipitg Targe mies of Da-
pediom pelitom.

18, Coprohite fiom the Lias at Byme, containmg undi~
gested bones of & small fchilyosaurus.

P A('rx 18. V. L p. 200.

Cololite, o1 petpified intestines of a fosstl fish from Solen-
hofen. (Goldfuss.)

Prare 16. V.1 p. 202,

1 Conjectmal Restoration of the Skeleton of Plesio~
sautus dolichodeirus.  (Conybeare,)

2. Skeleton of Plesiosaurus dohchodeirus, n the Brtish
Museam, from the Lias at Lyme Regie. (Scharf.
Ougmal.)

Prare 17. V.L p 203.

A neatly entue and upique skeleton of Plesiosaurns
dolichodeirns, 5 fcet 7 mches long, from the Lias of
Sticet, near Glastonbury. Tlus skeleton forms part of the
splendid series ot fossil Saurans, puichased for the Buitish
Museum, trom T. Hawhms, Esq. in 1834, See V. L. p. 208,
gud Note. (Hawkins.)

Pian 18. V.1, p. 205, Note.

L Under jaw of Plesosauus dohchodenuy, formmg
pait of the seties last mentioned,, (Onginkl)

2. Head of the Plesiosaurus, figured in PL I'ﬁ. Fig. 2,
scen fiom bencath, {Origisal) i s

3. Ventral pottion of the zibs of the Plesiosaurus, figured
m PL 17, See V. 1 p. 208, , ¢Obignal.) %

a. c. Central bones forming the crown of the aternpeostal |
arch. b. triple scries of intetmiediute bones bitueen: »
the cential bones, a. ¢, and the trig nhs, d. d. e e.
lower extremutv of coracord bones.’
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I

Prate 19. V. I. p. 205.

Fig. 1. A beautiful specimen of Plegiosaurns macroce-
phalus hitherto undescribed, found in the Lias mail
at Lyme Regis by Miss Anning, and now in the
collection of Lord Cole. (Origmal,)

On compuring this figure with those of P Dolichodeirus

at PL. 16, 17. the following differences aré obvious:

1. The head is very much larger and longer, being
nearly one balf the length of the neck.

2. The vertebio» of the neck are thicker and stronger 1n
proportion to the greater werght they had to sustan.

3. The hatchet-shaped bones differ in form and size, as
may be seen by comparnng them with those of P. dolicho-
deirus. Pl 19. Fig. 2. and PL 17,

4. The hones of the arm and thigh are shorier and
stronger than m P. Dolichodeirus, and corresponding dif-
ferences may be traced thionglout the smaller boues of the
Paddles; the general adjustment of all the piopeitions
being calculated to produce greater stiength in the P. Ma-
erocephalus, than in the more slender imbs of L. Dolicho-
deirus.

These difletences are not the effect of age ; as the twé
specimens, fiom which they are here descuibed, aie nearly
of the same length. .

Fig. 2. HMatchet-shaped hones of the neck of Plesiosauras

Dolichodcirus, copied from the specimen figured in
PL 17.

3, Anterior extremity of an msulated lower Jaw of Ple~

£ siosaurus, from the Lias u. Lyme Regis, 1n the Bri-
tish Museum, puet of the collection of Mr. Hawkins.
V. 1. p. 205. Note. (Ongmal.)

1. The eutire bone, of which Fig. 3. forms part, reduced
to a small scale.
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Prate 20 V. L p. 215,

Head of the Mosasaurus, or Great Animal of Maestricht.

‘Cuvier.) !
’

Prare 2. V.Lp.221. -

Pterodactylus longirostris yn the hthographic ulate of
Aichstedt. (Cuvier and Goldfuss.)

In this Plate, and Platc 22, the sawe letters and ﬁgmes
lesignate the corresponding Bonev in the different Animals
0 which they are affiaed; they are copred chietly from the
igures and Explanations of Dr. Goldfuss, in his Beitrage
it Kenntuss verschiedener Reptilien der Vorwelt,

I. Cavitas narium.

Cavitas mtermedia.

Orbuta.

. Maxilla superior.

. Vel o5 nast vel inter-maxillare !
Opereulum vasale.

. Aut o~ fiontis anterus vel nasale?
. Os fiontis propiium.

. Os parietale.

Os petrosum.

. Pars basilais ossis oceprtis.

. Pars laterals.

Os tympanicum s. quadeatuin. ,
. Os frontis po~terus.

Os mastoideuin.

. ™o 20 e ©P

— T e B o=

-

m. Os zygomaticum. s

n. Aut os lacrymale vel supereiliare ?

o. Annulus orbitals.

P. Corpus oss1s sphenoidei.

p- Processus transversus ossis spheumdm.
q. Os pterygordeum. ;0 s
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r. Os transverdum.

5. Os palatinum. :
t. Processus palatinus naxille mpariqri&
v. Pars angulans inferior maxills infévioris,
w. Pars angulati» superior. e
x. Pars condyloidea. ’
y. Pars complementara, Cuv. (corouaftd, auctor.)
z. Os hyoideum.
1, Atlas. ’
I1I. Epistropheus, v
IIT—VII. Vertebrs colli.
VIIl—-XXII, Veirtehree dors.
XXIIT. XXIV. Vertebree lumboram.
XXV. XXV{. Os sacrum,
XXVII Ussa cuceygea.
XXVIII. Sternu.
1—15. Costie.
16. Scapula.
17. Os coracowdeunt.
18. Ihmm.
19. Os pubas.
20. Osischium.
21. Humerus.
22, Ulia,
. 23. Raduus.
24. Carpus.
26. Os metacarpt primum 8. pollicis.
26. 0. m. secundum.
27, O. m. tertium.
28, 0. m. quartun.
29. O, m, quntum.
30, 31. Phalanges pollicis.
32--34. Ph. mdicis,
3538, Ph. digiti medu:



. pargimpnch bt pultn o,
3043 Ph digiti andutavs.
44nd T, Rl W! quneylatis.
b 48, Eadr v, .
49. T, | °
50, Flbﬂla?} I R
51. Tupes ’
5256, Metatarsus, N
%, 58, Ph?langas digiti priwi
9--81. PB. d. secundi.
62—65. Pfu. d. jertn.
66—70. Ph. d quarti.
7124, Ph. d. qumt.
3 Tupressions of tie membrane of the wing ? *

th‘ ‘gi

Pratn22, V.Lp 231 -

A. Restoration of the Skeleton of Pterodactylus eris-
suostns. (Goldfuss.) N

B Fore-toot of a Laizard. (Cuwvier.)

C Restoration of the right fore-foot, a1 right hand of
Pterodactylus crassirostiis  (Goldfuss.)

D. The right foie-foot, or hand of P. longuostus  (Cu-
vier and Soemmerring.)

E. The Foie-foot of P. maeronyx. (Buckland, Geol.
Trans. Lond. 2d Se1. Vol. 3. PL 27.10<

F. The Hind-foot of a Lizard. (Cuvigr, Yo
V. Pt. IL. Pl XVIL) ;“‘;ﬁw}r ?‘

G. Right foot of P. ciassirostris, as conjectuelly vk,

l

* Professor Agassiz considers that the Corrugations on thé
of the Stone (8), which Dr. Goldfuss supposed to be fhe impreas|
of Hairs, or Feathers, aye only casts of the minuty fildingi of, the
captraated merobrane of the wing. K is grobable that Pterofucfyles
_had & naked skin, lke the ¥ohthyosaurus ; (See Pl W, A.) becsuge
“the weight of scales would have epcumbe ~‘¥f.“ movemenits in,
, e aur g M
GROL. IF »
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.+ stored B, Goldtuds, ﬂua%ﬁqmmsmms
to be by the fouill .
. Right food P, lengimi& ACwder) o o
1. Foot of P. whcronyx. . (Bmhland} .
K. Hind fool of a Bat.
L. Skeleton of Draco voline! f}m‘w bmnp *Auat. P.
** 370.) shewing the algnkau& bones, or false nbs,
which support the megzbtauom gexpansion of its
Parachute, et
M. Bkeleton of u Bat. (Cheseldgh.) \
N. Skeleton of P. cmmoatns, n thé Museum st Bonn,
m Solenhofen slate. (Goidf‘uss.) y
O. Skeleton of P. brevirostiid, fiom near Awchstadt, mn
the same slate. (Goldfuss.)
P. Imagmay restoration of Pterodactyles, with a co-
tempotary Jabellula, and Cycadites.

PrLaig 23. V.Lp 234.

Fig. 1. Antenor extrennty of the nght jaw of Mega-
{osdurus, from the Stonesfield slate, Oxon. (Buck-
fand.)

Fig. 2. Outaide view of the same, exlubiting near the
extremity, large perforations of the bone for the

of vessels. (Buckland.)

Fig, ., footh of Megalosaurus, mcomplete towards the

and seen laterally as in Fig. . Nat. size.
4. f{Buckland)

Fig. 2. Side view of u tooth nearly arrived ot matunty.

. Thedotted bhnes mark the compressed conical cavity,

*+  eontaimng Pulp, within the Root of the growng
tooth, soaletmthrds. {Bueklnpd.)

Fig, 3, Transverss gection of Fig. 1. shewing the thick~
ness of the largest tooth (a.) and ita root set deep. -
«and firmly.in the bony socket, which dmu;’
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species, in the Oxford Museum, from the Great
Oolite, ut Lnslow, near Woodstoek, Oxon. (Oii-
ginel.)

Prate 26, V.1, P 261,

Fig. 1. Head of a Crocodile found iu 1831, by E. Spencer,
Ksq. in the London Clay, of the Isle of Sheppy.
Re¢ V. L p. 251, (Oniginal)

Fig. 2. Extrennty of the upper and lower Jaw of Telco-
saurus in the Oxford Musemn, from the (heat
Oohte ut Stonesfield, Ovon. Nee V. 1. p. 252
(Oniginal.y

Fig. 3. Antenior extremity of the upper Jaw of Stenco-
sauras, i the Museum of Geneva, from Huawvie;
the same species ocenrs in the Kimmendge Cly
of Shotover lull, near Oafwrd  See V. L op. 251
(De 1a Beche.)

Fig. 4. Fosal Turtle, trom the slate of Glaris. See V. 1
p. 257. " (Cavier.)

Puare 6. V. L p. 2569,

Fossil Footsteps wdicating the Tiacks of aueient am-
mals, probably Tortoises, on the New Red Sandstone near
Dumnfites. (From a cast presented by Rev. Dr, Duncan.)

Prain 26. V. L p. 263.

Fig. 1. Jmpressions of footsteps of several unknown
animalg upon a <lib of New Red Saundstoue found
at the depth of eighteen feet in o quarry at Hess~
berg, uear Mildburghauser in Raxony. (Sickler.)

The larger footsteps a. h, ¢ are referred to an
animal paoied provisionally, Chirotherium. The
fore fuot of this ammal were iess by one half than
the hind feel, und the tracks of all the feat are
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w the sange stmght hnc., The footsteps d. e, £, form
part of auother track of the sawme kind. Some of
the large toes of the Chuothenqm, and also of the
smaller species, Bave loft distinet impressions of
natls: g Bl mopop g fordn the tinck of
an ammal pf another’ specses, probably a Tortorce,
crossmg the same slb, 1a a different duection.

Fhe wregular oylindrnical concretions that wnter-
seet cach other on the sutlace of this slab, appear
tv have bepn formed m eracky, caused by the con-
traction. of a thu Led of grecn marl, 1aterposed
between two deposits of Sandstone.  See uate, V. L
p 200.

g 2 One of the impressions of the hind feet of Chno-
theriom, on the slab Fig 1, halt nat. size. (Sickler)
3. One of the fovteteps 1 the track of the smaller
anunil, uposn thus slab; nat. size. (Sickler )

M Lok has made.out the footsteps of four species of
anmmals 10 the Mildburghausen sandstone ; and it has been
conjectured that some of these have heen denved from

migantic Batiachians,

Prare 26", V. L p. 266

hinpression of the hind foot of Chnotheiinm, selected

friom a well preserved Track upou a slab of sandstone from
Hildbuighausen, m the Biitish Museum, (Original)

$

Prate 26", V.1 p 265,

Footsteps of a small web-foated animal, probably eroco-
dilean, drawn fiom a Cast ot imipredsions on Sandstone,
found near Hildburghausen, (Original )

The Sandstones 1 whith all these fossif footsteps have
heen discovered m Geimany and Scotland, appear to be
referuble to the same divisioh of tHo wecondaty strata,
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which lies 1 the mddle region of that large, and widely
extended series of Sandstones, and Conglowerates, Lime-
stopes, and Marls, which English Geologists have usually
designated by the. common appellation of the New red
Sandstone Group, mcluding ull the stiats that are miter
poscd between the Coal formation, and the Lias

M. Bronguent, m e Terram de T Lunrce du Globe,
1829, has apphied to this nnddle divwion the very appro-
puiate name of Teriatn Pacihen, from the Greek moonros),
a tetm equisulent tp the names Bunter Sandstem, and
Gid« brgganre, whnch 1t brars m Germany and Trance, and
indiciting the same strata which, m England, we call the
new Red Sandstone  (See Plate 1. Section No 17)

Mr. Conybeare, m: lus R port on Geology to the Butish
Association 1t Oxford, 1632 (Page 379, and P. 405, Moute),
has proposcd to extend the termn Pacr/stec to the ¢ntne
(noup of strata between the ('oal formation and the Tas,
weluding the five furmuitions designated 1 our s ction
(P1 1, No 15, 10, 1/, Lo, 1Y), by the names of New Red
Cunglomaate, Magnisan Lamestone, Varegated Sand-
stone, Shell Lamectone, and Vanegated Marl  Some com-
wmon appelvne fm all these toamations has been long o
desideratum i Geology, but the word Paabiti 18
sound so hke to DPiolite, that 1t miy be better to adhere
mote hterally to the (rreek 1oot mommes, and apply the
comnan name ot Pokidihie gronp to the stiata in quess
tion *

* The gunial reception of such v conunc v nune for all these
strate, and the suparation of the Giauw ki sere s mto the Cambrran
and Slwrzan systems i< proposed by Piokessqr Sedgwick and Mr
Muichison will afford three nearly equal «nd most cordenient glovps
o aysti ms, nto which the stiata compesing the Tranmtion and Se-
comdary sertee may seapectinely be divided, the former compre~
bendang the Cambirany Silarian, and € aghomterons systemv, andd the
Iy conprehrnmate the Tokihue Qolitic and Cretace ous Gpoups
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Pratn 26,

- ab

Ormthichmtes, or foot-marks of several extinct species
of birds, foand n the New Red sandsgone of the Valley of
the Connecticut.* (Iitcheook.)y -

* In the American Journal of Seienco and Arts, January, 1836.
V. X XIX. No. 2. Professor Hitcheock hus pubhshed a most inte-
testing aceount of his Tecent ducovery of Ornethrchnites, o1 foot-
marks of birds 1n the New Red sandstone ot the valley of the Con-
vecticut. 'These tracks have beeu found at vmjous depths beneath
the ac tual surfuce, fu quarriés of lamiated flag stones. at five places
near the hauks of this rnvery within & distance of thirty mtes. The
sundstone 1« melined teom 5° o 3(F, and the Tracks appeat to have
ht en made on i before the strata recerved their mehnation,  Seven
of these trachs orcur tm three or fonr quairies within the space of a
few rods square, they are so distiuct, that he cvonsiders them to
have been marle by as many cufferent species, 1t not genera, ol barda.
(Sec PL 264, Iig~. 1~ 11)

The foolsteps appe it in regular successtor, on the contmuous
track of an anunal 1 the act of walking or 1unog, with the nght
and 1 ft foot always 1 their velative places.

The distance of the mtris als hetween ecach footstep on the same
track 1s occasionally varicd, but to no greater smount than may be
explamed by the Bird having altered ity pace.  Vany tra ks of dif-
terent individuals and different species are often round crossing one
anothar, they w¢ sometunes crowded hke impressions af feet on the
muddy shores of a sticam 01 popd, where Duchs and Geesc regort.
(Sce PT 200, Igs, 12, 13 14))

Notie of the footsfeps appedl to be those of Webafnoted Birds g
they mo-t ucarly rcsemble those of Gralla, (Waders) or tirds whose
habits rcsemble thow of Grallse, The impressions of three tyes are
usually distinel, except m a few mstances  that ot the fourth or
hind tee 18 mostly wanting, as m the foat=tcps ol mudern Gralla,

The most remarhable awoug thest footsteps, are those of a gigan-+
tie bud, twie the size of an Ostinch, whoeo foot measared fifteen
mehes 1n length, exclnsive of the larzost elaw, whieh measureil two
inches. AL the three foes were beoad and thack. (PL 26~ Fig. 1,
and PL26Y Fig. 1.) Those largest footateps have ag yet been found
W one quarry only, at Mount Tom near Notthampton; hors, four
nearly parallel tracks of this hind were digrovered, and 1w one of
thems six footstops appeared w regular sureeion, at the distance of
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four feet ﬁ‘om 6ne another. s ’others ihe dmance v;mied from four

to six feot ; the latter was probably ihc )opg#ﬁi slep of &hm gugantw .

_ bird whﬂamnmng. Lo ey R

“ Next in size to, these .axe the ﬁ)qtsteps of another enonhqus’ bn‘d
(1. 26°. Fig. 4.) having three toes of & Wore siendel: charucter, mea-
suring from fiftcen to smtee'h mt.)xes long, eXGlusive of a romhﬂiable
appendage extending backwatds frony the: heéj’mght or Hine inches,

" and apparently intended, like a snow’ shoe, to sustain the weight of
a heavy animal walking on a soft bottom, (Soe PI; 26%. Fig. 2.) The
impressions of this appondagc reseimble ‘those of wiry feathers, or

" coarse bristles, which seewm to hm'e sunk into ihe mud aud sand
nearly an inch deep ; the ‘toes hacl Supk much decper, and round
their impressions the mud was raised into a ridge several inches high,
like that around the track of au Elephant in Clay. The length of
the step of this Bird appears to have heen' sometimes six feet. On
the other tracks the sfeps are shorter, aud the smallest impression
indicates a foot but one inch long, with a step of from three to five

inches. (P1. 262, ‘2, 3. 5-14.) A
_ In every track the length of the step increnses with the size of th .
foot, and is much longer in proportion:than the steps of any existing
speeies of birds ; heuce it is infereed that these anment birds had a

.greater length of log thau even modern Gralle, The steps at four
feet asundor probably indivate a teg of six feet long
. Iu the African Ch(nch, which wexghs 1001bs, and is nine feet
high, the length of thc- leg is about fonr feet, and that of tbe foot ten
inches,

All these mxuks appear to have been made on tbc Margm of shal~

- low,w ‘ater that was subject to dmnges of level, and in which sedis
ménts of saml and mud were alterdately depusltcd and the lengtfa of ;

© e s whmh must bé inferred from-the distance of the fonfsteps from .
wach othet, was well adapted for wading in such sitnations. - Nph
Traces of any Boiek but those of fishes (l’aleemhnsmm) bave Fét.
beed found in the rock enmaming these faumepg, whlch are of ﬁm
hxghuit foterest 1o the Pﬁlaeonl‘ologmt, as thav aestablish the newj},n;
of the:existence of Birds at-the: early epoch of the; Ne

" stone formation ; and further shew ABat some of ¥

: of thia L‘las< attpined @ sm', far eneexhug that of’;

i’ the feathered-in bmmts ot ﬁm pfeu‘ng world, akﬂvgg;e
gﬂfapml for wading and ﬁnhxg‘ YAt than o Right, . - .
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Fig. | Ounithuchnites giganteus.  Many tigehs of this.
speries occur at Mount Tom, near Northampton, «
U.8, v

kig 2. Q. tuberosuy, Poitieus of three tracks, und a
~mgle footstep of a fonrth appear on the same slab
Lhe two longect of them are mn opposite direciions.,

Pig. 3. O tuberosus, on a slab m front of the Court
House 1n hoithawpton, from Mount Tom.

Hig. 4 O mygoens, (1o o guanty callcd the Hotwe Race,
nea Gil - The appendage to the hicel 1 not dis-
uuct m the track.

Fig O divasus, on a ag-stone near the fist chuich
door at Novthampton, U. 8,

Pig, 6 O, diversus W have here thiee 10ws of trachs
and a amale footstep, from the Horse Race Quarry.
These tacks shew no muks of any appendage to
the hecl

iy %0 O diversus, found near douth Iladley, U 8.

Fie. 5. O, dvvasus 3 cwrvihindar trackh fiom the Hoise
Race Quany.

Fig 9. O, diver-us  Two paralic] iacks fiom the Hoise
Race Quany.

big. TU. O divarsus, neatly parallel tracks of two bids,
with an appwdage behund cach foot; fiom the
quariies at Montague, U, S,

Fro. 11 O, muunus, conumen at the Hoise Race
Quany ; s u mpressions of the foet of small
buds vary trom half an meh to an meh and half
m length.

Firos 12, 13, 14. O. dwversus; fiom the Horse Race
Quany. Tracks of different wdividuals of different
specics, and different sizes crosy one wnother eon-
fuscdly i thew three slabe,

Uig lo. Recent uach of probubl$ a Snipe.
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Fig. 16. Recent track of'a Pea-hen.
Fig. 17, Receat truck of a domestic heu.

Praru 20h

Fig. 1. Ormtluchoites gigartens. Tue o rateast hrie

figured represents the form avd aze woshe foot, and

part of the claws. (Hitchcock

2 Ornthchnites diversus, with napressisn of

the appendage to the hedll doawn fta g plavta

would sent by Piot, Hirelco k to 1t Gl Soc ot

Toudon. (Gaew d»

e 3. 'HBack of o v aremal co Gadvie Jote vt
Bath, BeeJoun 1ot Roval | ntater of Todon,
1431, pn H3S, PU s (Pould Sesape

Py

Prvr 27 Ao

Pige 1-=%, Taberdd & i Svate , sl et the fow
new Owders of Lehes, ostablished by Profecom
Avu-~z (Agassiy

* Alr Poulett Sciopc b~ proseated to the Geol. Soc. ot Louwdon
arcres of 8tbe ~ 1 otod fiom the tile guarine worhed mthe Forese
Mable Y d orth¢ Ol tormudion near Brwlford ad Bath The
sivbe s ol the ara onvored wathsm adandul dots ovnpple wark,
e who ac ceumon on the sand ot v hillow <hore, and
abso woth naeacoowns ke of smadl 2annals (pp tenily € wustaceans)
wiach b oarse s th and m vaoous diections, wlalst 1t was vt soft,
md coveraca wuh o thie blw of «Jayv - Thosd footmarhs ate i donble
fner parallcl to cach othe o, shewing two indeutitinns, asif formed
by amadl dlaws, and sometnu s taces of a thiedelow (e PL 26k,
Frz 3) There g ofttn Jdeo a thud ipe of frack  between the other
two, 2 o produccd by the @l ot stomach vt e Immal touching the
ground. Where the smmad pissd oves the rulyes of the rpple
matkings or nrnhlcs on the sand, they sre flattened and biushed
do Thue  ridge Letween b and d.+P1 26¢, Fig, 3) has been
ﬂc%m‘ and thare s a hollow ar € o the steep s ae of the ndye,
whith mav hwe beon poduced by the amoial shipping down or
slhnbing, np the acc vty



{XPLANATION O} f 41 § 44, 43

. » « Tobe on the unde suface of asenle for the
prosage of the mucoue ducr  Hee V, o Note, po
101, 192, (Agasar)

Fig Y Antuot exticty of the lower jaw of Holop-
tychus Thbberts, from the Line stone of Burdie
houce, near Edinburgh, See Note, V, L p. 275.
The 1neged suttace of this bone1s very remaikable,
(Habbert )

tiz O Swall tecth of Iloloptychus Hhbherty, fInted
extern iy *owards then buse, and having a hollow
cone within  (hbbert)

Lo & A sl tooth magnifird.  (Hibbert.)

fag 10 One ot the Yuyer reeth m the Taw of Tolop-
ty hne bbb, deeply finted at the base, and hav-
mg, o hollow ronc waithin  None of these teeth have
skt hut the dben by a bony attrchinent to
the aw  (thibhat.)

{5 11 Tcoth of Holopty hus Hibbeartt  (Hibbet )

Tig, 12 Tooth of Mcgalichthys Mibbertn*  ( ibbert )

Lys 13, 1% Teeth of Holoptychus Ihbbeits  (Fib-
hert )

e 1112 13. 14 are hom Rardie house

Since the discovary of Mogaihichflne, which L ¢ yuetrion
VI p 26, M1 W Anstice of Mad Iny vy s and
punttirc s sles of the cam spoaes 8 ot I+ *ne {rm
i ol {dda of Coaltimonk Dabe ke ke ' ¢ foanl [t doru-
Iite.., bones of finhos, wid Coproldcs {oumu, ¢ w1 of otha
b i« of the s1me Lron ston#

Mr Muarchison has stitl nor peeantl 48 s overs & remams
of the Megahichthys, Holepr, il ¢ jiaolites, with severnl
spoctes of Uato, i the W 1y v €oal hotd  Theye great

sanzord fishe  whaeh were + 1 o, ueed ar Sdinburgh, m Sept.
1484, have alro beer doy ot th Tnglish Coal felds of New-
castic on Type b oed 0 3 %0 s0s (I wider Livae
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Prare 278 V. L p. 274,

iz, 1, Lepidostens osseus, o1 bony Pike of Notth Ame-
rica. (Agassiz. Vol, 2, Tub. A.)

tig. 2. Portion of the lower Jaw of Lepidosteus ossens,
shewing the occmirence of a 1ow of laiger comcal
hollow teeth, fint d eaternally, between two rows of
smaller Teeth, (Ouginal.)

2« Longttudial section of a luge Tooth, shewing the
mternal hollow cone.  (Oninal.)

2. b, Transverse ~cotion of a lmge Tooth,  (Onginal,)

g 3 Transvase section of the Jaw. 02,2 (Ouginad

Fur, 4. Frapment of w small uppor Jaw of Megahichthye
Hhibbaty, from Bardre hou ¢, shewing a disposition
ot large an { s dl terth, smartu to that w fig. 2
t1hbbert,)

tou b Transverse section of the Luccr teeth

b o Loagitudonl seetion of o lage Tooth,®

Lod. Punctate scale of Megalichthys

Pig. 5 Asprdorhynchos: a fossil Saurod fish fromn the
Lime sune of Solenhofen. (Agassiz, Vol. I. Tab. F.)

Praee i, V.1 p. 278,

Awblypterns : one of the foswl fishes peculiar to the
Carbomfurous strata,  (Agassiz, Vol. I, Tah. A. fig. 3.)

4 1t appeacs that w the Megahdhthys and Holoptychus the strac-
tare ot the ieeth, both large 1ol small, was pregisely the same a8
the large aut sipall teeth of Lepidostens usg us, both as to the hollow
nturpal govirat cavity, and the xternal Sutiogs towmds the hase,
and also a5 tu theis mode of grow th hy assent of fibrous matier from
g’ Bouy ~abstance of the juw, ind ot lrom roots placed tn deep

alveall 48 in maax at the Rannaune
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"Prayn 27t V.1 p. 281

Fig 1. P'assil fish of the genns Migrodon, in the family
Pyonodonts (Agussiz, Vol 1. Tab, G, fig 3

Fig. 2. Os Voingr of Gyrodus umbihicatus, fiom the
Gieat Oolite of Duirhenn, i Baden.,  (Agasaz,)

Fig. 3 Os Vomet of Pyenodus tigonus, liom Stones
field, Oxon. (Ongmal.)

Prari 274 V., I, p. 287, Note

A. Teoth of 3 1e¢ent Shark, allied to fsal <pecies.,

Ihg. 1 Anterior and Padatal Teeth of the Port Jackeon
Shark, (Cestvicion Phutlippt ) (Phallep )

e, 2. Aptenor cutting tocth of Port Tackson Shatk, m
the College of Surgeons, London  (Owen )

1o, 3 Flat fessellated tooth of the sume Val. sive
a  Outer articulat faci t, ~hewing the tubul u stiae
ture of the bony base & Punctate smafaca of the
supcificial enamcl  (Owen )
1. Mesial, ad mner articular fucet of another luge
tooth of the same  « Upper concave mugin thinly
covered vath enamel. 4, Lower bony margin withont
enamél o b. Bouy base of the tooth eaposcd by
temuoval of the Epnamcl. The cuiface 15 arcolar,
from the bending and blendmg togetha of the bony
tubcs. ¢ ¢ TMactmed edge of the mwginal and
superficial «namdd  (Owen )

Dig. 6. Another antenon eutting tooth, 2 Smooth ena-
melled point b, Munutely 1uzous and tobuiculated
base  1n some of the cutting ter th both sides of the
base are rugous. ({Jwen.)

B  Various toums of fossy] Teeth, i the thiee sub-fami~
lies of Shatks (B, . to B 13. Agasmz)

Figs. 1-=5. Teeth of fogsal Sharks in the sub-family of
Cestiacionts See V. 1. p. 287,

| B

-
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Fig. 1. Psammodus, from Mountam limestorre, Bristol.

Fig. 2. Orodus, from the same.

Fig. 3. Aciodus, from the Lias, Lyme Regis.

Fig. 4. Ptychodus, (upper swiface) from the Chalk.

Py, 6. Side View of fig. 4. A

Figs. 6—10. Teeth of extinct fossil Sharks i the sub-
family of IIybodonts; in this famuly the enawel 1s
plicated on both sades of the teeth, See V, 1. p. 288,
Note

Yhig. 6, Side view of tooth of Ouchus, fions the Lias at
Lyme Rems.

Fig. 7. Front view of the same.

Frge. 8.0.10, Teeth of Tlybodonts, fiom the Oohtic slate
of Stonesfield. Uxon.

Pige, 111213 bossil Tecth of trne Sharks m the
Squalord dLvis1on of that famidy, havingr the Fuamel
smooth ou the oules sade. Tiom the Chatlk aud
London clay. See V. L. p 289, Note.

Fig. 14, Palatal teeth of Myhobates striatus, from the
Loudon clay of Bartou chiff, Hants. See V. L j0. 291
Much ot the cnawel is worn away by use, ae fie-
quently happens in the tougue and palatal Lones of
hving Rays.  (Original )

C. Petished remains of an extinct (enus of Shark.

Fig. 1. Jaw of Hybodus retieulatus, from the Lias at
Lyme Regis. (scale one half) Many of the Teeth
1etain then place on the margin of the bone. The
giannlated strucrure of bone 18 distinctly preserved
(De la Beche.)

thig. 2 Teeth selected from the J. w last figured Nat.
s1ze.

Fig 3. lchthyodoruhte, from the Lias at Lyme Regs,
bemng the Dorsal spimme of Hybodus incurvus, set
with teeth-like hooke, to suspend the membrane of
the dorsal fin.  (De la Beche )
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A double row of similay hooks ‘Geours on the first
dorsal ray of the Barbel, (Barbus Vylgaris.) And
on {he anterior ray beth of the dorsal and anal fins
of the Carp, (Cyprinus Carpio.)

Fig. 4. Transverse section of fig. 3, at a.% (De Ia Beche))

PraTe 274 V., I p 288. .

Fig. 1. Portion of the palutal teeth of Acrodus nubilis,
1csembling a cluster of contracted Lecches.  These
teeth are i their natural placc. adhenng to the
curved granular bone of the palate, which is well
preserved, and impregpated with Carbonate of ime
(Miss S. . Burgon. Original )

Fig. 2. Contmuation of the three rows of tecth on the
veverse of fig. 1. Sealc one half.  (Ongmal.)

Fig. 3. One ol the largest teeth on the centre row,
having the upper part of the Enamel woin away by
triction.  Nat, s1ze.  (Ouaginal)

I'ig. 4. Magmfied view of the mmute tubercles of Enamel
which giew upon the skin; the decay of the shin

* In the Loud. and Edin. Phil. Mag. Jan. 1836, the author has
published a notice of his recent discovery of the jaws ol four extinet
species of {ossil fishes of the genus Chimeera, a genus hitherto un-
kuown in a fossil state.  The only known species (C. monstrosa)
approximatea most nearly to the {armly of Sharks, and is found
pursuing Herring« and other migratory fishes. The Chimeera is one
of the moat 1emarkable among living fishes. as a link in the family of
Chondropterygians ; and the discovery of a similar link, ia the geo-
logacal epuchs of the Oohiic and Cretaceous tormations, shews that
the duration of this curious genus has extended through a greater
range of geological epochs, than that of any other genus of fishes yet
ascertained by Professor Agassiz, and leads to important considera-
tions in Physiology.

The Chimzra partakes of one remarkable character with the Ces-
rracion Phillippi, whereby this specics alone, among living Sharks,
iz connected with the extinct forms of that family, in having the first
ray ot the dorsal fin enlarged into a stroug bony spine armed with

_shuup hooks, like the Lekthyodorulite of the carliest fossil Sharks.
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has biought clusters of these tuhercles mto contact
with the bone m veveral pasts of hg. | (Ougmal,)

Fig. 5. Magmicd view of smomlar munutc tooth-hke tu-
boicles of Enwmel, tormng the Shagiecn on the
shin of the huad of the weent Sguatina angelns
Nee V. L p. 209, Note. (Ongmal)

Prare 7%V L pp. 260 & 289

Beawntiful cluster of palital teeth of Ptychodus pols
wvius, from the Chialk  fusulated teeth of many species
of this Gruns abouad throughout the Chalk tovnation
The mouth of the « wmd Al the other nnmcons extinet
specits of Shatks i the fanaly of Cestracionts, was huad
with o pavement of spoiler powaful teeth, formmg v most
efliwient pparatus, for aushimg the shells of Crusticea
and Conchifera, which probably foimed then ponap Hood
The sutfaces of the Lunnd are otten woin awnay, hike that
at PL 27 . fie. 3. The stenath and cflie v of thosd fecth,
viewed as Tustruments for ushing shells, 19 vory yemh-
ablc.  Bucath the Lnamel, the body ol each tootl s
composed of @ stioug mass of boue, (M F €L B on
Opgmal y

Pran 28, VT p. 303,

g, 1. Repicsents the common ealmar or squud (1 ohpo
solgacs, Lo Sepa lohgo, Tinnl) showng the
phice and evetetory duct of st Ink bag, and the
position of the feet on the antenor margie ot the
head. (Bluunvilh.)

Tig. €. Sule slew of the Pun of the Luhgo vulgans,
shewing its poattion m the back of the awmal,
fig. . (Orngmal,)

Fig 3 Coueave undar smiface ot the same pen  (Orni-
cund)
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Flg. 4. Convex u ppet surfdce of portwnbf anaffxer recent

pen; of the same kind’ “The structurs F figs. 3

" and 4 closely resembles that of “the fossil’ specxes'
represented at fig, 6, of thls same Plate, and also
at PL 29. fig. 1. and PL 30. "In alt of them, the -
horny plates are composed of a series of longitudinal
fibres, intersected by another serics of transverse
fibres. The disposition of the transverse fibres is
most simple in the recent species ; passing obligucly
outwards fromn each side of the central shaft, like
the barbs or 4ibrils in the vane of a feather, and
being most distinct towards the outer margin.

The longitudinal fibres are searcely visible in the
recent species, except where they are collected into
finted fasciculi, (PL 28. fig. 4. BB.) in those parts
which correspond with the marginal bands of the
fossil species. (Original.) e

. Central part of the Pen, raised like the %h'tft of a
quill between its fibrils, '

Fig. 5. Ink bag of a recent Cuttle fish, dissccted by
the auther at Lyme Regis, 1829, containing its na-
tural Ink in a desiccated state; it is a black shining
Jet-like substance, baving a splintery fracture, and
resembling the substance and fracture of the fossil
Ink. Tts bulk is not much reduced by desiccation.
(Original.)

Fig. 6. Upper convex surface of a foss:l pen of LollgO‘-
Aalensis from the Lias 'of Lyme Regis. A.A. the
barbs; B.B. the marginal bands; C. axis of the
shaft; D. f"ccretory duct of the Ink bag, dnstended
with petrified Ink.* (Original.)

* Tn this specimen we gee d;stmc(ly the tllsposmon of the marginal
bands,

GEOL. 11. ‘ Lo ®
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Fig. 7. Upper surface of Fossil Loligo from the Luas of
Lyme Regis. A, A, Barbs of the Pen.” B,B, Mar-
ginal bands. C, Axis of the Pen. d, upper plate
of marginal band, having an unusually corrugated
surface, which may be the result of imperfect growth
of the transverse fibres ; if fully expanded they would
probably have resembled those of the subjacent
Plate at d”.  (Original.)

. Magnified representation of the rugous surface of d.

. Magnificd representation of the second plate of the
marginal band, Fig. 7. 4.+

e. Upper surtace of second Plate of the shaft of the pen;
here the transverse wavy lines predominate over
the vertical sfraizht lines ; bat both are visible,

S+ Upper surface of third plate ; here the vertical straight
fibres prevail over the transverse wavy fibres.

Prare 29, V. L pp. 307 and 309.

Fig. 1. Fossil Loligu from Lias at Lyme, in the collec-
tion of Miss Philpot, exhibiting nearly the sawe
structare as figs. 6. 7. at Pl 28. and containing be-~
neath the pen, a very large Ink bag, D. The greater
proportionate size of this Ink bag indicates a dif-
ference in species from fig. 3. (Mrs. Buckland.
Original.)

Fig. 2. Loligo Aulensis from Lyme Regis shewmo‘ the
under surface or concave side, and the duct of the
Ink bag distended with Ink. A.A. Barbs or fila-
ments of the Pen; B.B. Marginal bands; C. Axis
of Shaft; D. Duct of Ink bag. (Mrs. Buckland.
Original.)

The wavy lines here seen between the Ink bag
and the apex of the Pen, are the inferior termina-
tions of the successive laminwm of growth; each
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larger and su penor Plate overlappmg the edges 0{1
the next subJuucnt and ‘simaller plate. Thése edges -
are undcred more irregular by decomposition.

& M%mﬁn.d represuntauon of very minute curved lines,

passmm from tlu, marvuaal bund across the, slnft -
at' d.

e. Thin lamina of the white pulvcrule~nt substance of a:
decomposed Plate ; it retains p.u'txai traces of the
transverse wavy fibres. . A

- Minute perpeudicular filaments plev-nlmﬂ- éver the
transverse fibres of the shaft.

Fig. 3. Fossil Loligo from Lyme Regis, shewing the same
struciure us the preceding figures, in the scveral
portions of the Pen that are preserved ; and having
its Ink bag distended nearly in its watural shape
and place bencath the Pen.  (Original.) ’

. C. A\xs qf the shaft.

Tigs. 4. 5. 6. 7.8, 9. Fossil Ink bags from Lyme Rugm.‘
The membranvus sacs and excretory ducts are still -
preserved, and closely resemble those of a recent Ink
bag; see PL 28, fig. 5. (Original.) ’

Fig. 10. Fossil ink bag found by Miss  Anning in the
Lias near Watchet, Somerset.  (Original.)

Prare 30 V. 1. p- 309.

A iarge fossil pen of Loligo; from the Liasat Lyme Ret;‘is.
In the collection of Miss Plulpot ('Wrs Bu;ckland :

Original.) =~ n
AA. Barbs of the pen,. proceeding fmm the outer edges ’
of the mar gmﬁt bands. B ’

B B. Margmal!bands dividing the- bases of thq barbs
’ from the internal part or body of the shaft.
C. Axis of the Pen, dividing. the body of the shaft into

two equal parts.



52 B MPLI\NA'moﬁ or PLATE 3L

D. [‘mnsverse section across the Ink bag: T e

d. First or upper plate. ‘This plate is very thm, and
simooth, and its structure is obscure, except on the
right marginal band at «, where the lancrltudmal
ndues on its sarface dre very distinet, :

e Uppt‘r surface of second plate, marked with broad
wavy lines, passing ou each side from tho axis out-
wards, across the body of the shaft, and over the
marginal bands.

So Upper surface of a thivd plate, exhibiting minute
curved striw, ascending symmetrically in opposite
directions from each side of the axis of the shaft C,
and descending towards its margin. These curved
striwe arc intersected by minute longitudinal straight
lines, running nearly parallel to the axis of the
shaft. Towards the apes of the shuft at /°, the broad
transverse curves predominate over the fine fongitu~
dinal fibres which lie beneath thewm. At g, no
transverse curves are visible.*  (Mrs. Buckland.
Original.)

Prare 31. V.IL p. 317.

Fig. 1. Animal of Nautilus Pompilius, fixed in iis shell.
The shell is copied from one in the collection of Mr.
W. L. Broderip. (Animal from Owen. Shell ori-
ginal.) '

n. The Hood, or ligamento<muscular disk that surrounds'
the head.

- The digital tentacles protrude 1 from thexr sheaths.

k. Funnel - -

a.b.ocd e Slphuncle. The desxcca\‘.ed ymémbrﬂme of

* Hennau von Meyer (Puleeslogica, 1832, P. 322,) menﬁans the
occurrence of ink bags, together with the  horny internal slxel]s of _
Sepia, (Onychoteuthis) in the Lias of Calmbach and Banz. ~.°
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) the svphuncle is lqud bare at a. b < d Atg, e and.g
from. thence inwards, it is covered by a soft. cafca- '
' wcms coatuw or sheath.
~‘11‘ ¥ C’ollar‘, pro)ectmg m‘wardﬁ from the transverse
plates, -and, supportmg thq Slphuncle. See Note,

VUL pl 3220 C. o
Fig. 2. Upper horny mandible af' the annnal wnth a har&{ :
calcareous pomt. (van) . .' T

Fig. 3. Lower horny mandible, arnu,d with a smul“ar
caleareous point. (Owcn) -

Fig. 4. Caleareous point, and ;nlate of‘ upper m:md:ble "
sepamted from the horny portion. (Owen.) )

Fig. 5. Under sarface, or palate of a Rhynchohtc, or’
fossil beak, from the Lins at Lyme Regis, analogous
to the recent specimen, fig. 4. (Original.) ‘

Fig. 6. Upper view of avother Rhynchohte from the snme
stratum and place. Black pertions of the horny
substance, in a statc resemblmrr charcoxﬂ mmam
attached to its posterior sutfaces. (Ormmal )

Fig. 7. Side view of the calcareous portion of an uppet-
_mandible, from the Muschel kalk of Luneville.
{Original,)

Fig: 8. Upper view of another Rhyncholltc from Lunc-
ville. . (Original.) | ;

Fig:-9. Palatal view of fig. 8. (Orlgmal)

" Fig. 10 Calcareous point of an under mandible ﬁom
Lm}gvxlle. The dentations on its margm resembleh
those on ‘the recent mandlble, fig. 3, and co-opera-"'_f
ting with:the dentations on the Margin of the upper

~ mandible, ﬁg 9, must have formed an Instrument_‘
- (like, the récent beak, figs. 2 and 3 A% well fitted fof -

the. tapid demolition of Cx-ustacea a.nd small Shells.
(Qt)gmal) s i
Fig il Under surface of ﬁg 10 it s strengthened b‘)r;:.
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a double keel-shaped indented process, enlargmg
from its apex backwards.* (Ort ginal.)

Prate 32, V. L p. 323,

an 1. Pat of the petrified shell, and casts of the
interior of some of .the chambers, of a:Nautilus
hexagonus, from Marcham, Berks. This fossil ex-
hibits at its smaller End, from d. to b., a series of
casts of the Air chambers, from which the external
shell has heen removed.  The cavily of each cham-
ber. is filled with a disc of pure calcareous spar,
representing the exact form of the chamber into
which it had been infiltrated. In the larger portion
of this fossil, the petrified shell retaing its natural
place, and exhibits fine wavy lines of growth forni~
ing minute Ribs ucross its surface.  (Original.)
Fig. 2. Fractured shell of N. hevagonus, from the Cal-
carcons grit of Marcham. The chambers ave lined
with calearcous spar, aud a circular plate of
" the some spar is crysfallized arouud the siphon.
The interior of the siphon is filled with a cast of
Culcareous grit, similar to that which forms the
rock from which the shell was taken.  See V. I, p.
326.} (Original.)

* Althongh the resemblances between these fossil beakg. and that
of the animal inhabiting the N. Pompilius, are soch as to leave no
doubt that Rbyncholites are derived from scme kind or ather of
Cephalopad, yet, ax they are found insulated in strafa of Muschel
kalk and Lias, wherein there occur alsp the remains of Sepie that
had no external shells, we have not yet su Ticient evidence to enable
us to distingnish between the Rhyncliolitesderived from naked Sepie,
;and those from Cephalopods that were covnected with cbanﬂércred
“shells. 1 possess a specimen of a fossil Nautilus from the; Lfas at .
‘%%yme Regis, in which the external open (.bambvr eontamc a 'Rhyu- .

olite.
4 This fossil exhibits the Siphuncle in its proper plécc. paasxng
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Fig. 3. represcnts in its natuml size, a portxon “of.the
Siphuncle which in Fig. 2. is laid bare along its’
course through the chambers, d. e. £ In the trans-
verse Plate, %, the sxphuneular collar is entire,’ but
i Sectxon of another’ collar in"the transverse Plate,
i shews the contraction of the. S:phon atits passage :

" through this’ apertune, and e?hlbnts also ‘the over-
lappm or § qquamous suture by which the Collar
is fitted to the superior and inferior portions of the
calcarcous Sheath of the Siphon. See V. L PP
326, 327. Note. (Ongmal) ’

A similar structure may be seen at the Collats
of the transverse Plates of. the N. Striatus. See’

across the cavitics of the Air chambers.  As in the recent Nautilus
Pompilius, there is no communication between the interior of the
Siphon und that of the Air ¢chambers, so in this fossil shell, there is
proof’ that no ecommunication existed between these cavities, A
transverse section at . shews the thin edge of the sheath of the si-
phuncle, surrounded exterunally with calearcous spar, and. filled'
internally with Grit. Other Sectious of the Siphuncle at &. d. ¢. f.
shew the calearcous Grit within jts cavities to he contracted at. its
passage “through ‘the collars of the transverse plates, and most en~.
larged midway between one transverse plate and another, '
This fossil affords two proofs that no comnnnication existed between':
the ruterior of the Siphuncle and that of the Air charbers. 1st,
the ealcareons sheath of the Siphunele is seen at d. e. f. completely
encloging the calcareons grit which forms the cast within it.  Z2dly,
hdd there been any communication between the interior -of the sis
phuncle, aud that of the air chambers, thése chambers imust have,
received gome portion of the materials of the grit that have filled
this Siphuncle: not a particle of grit ix found in any one of the’
adjacent air chambers, hut they are all hned, and- some, of them
‘:msnr]y filled with a erystalline deposit of Carhonate of Liqxe, dlsposed
in’ 'amform plates’ around the mtermr of each clmmber, B arormd
hé Slphuncle. See Lig. 2. ¢. ¢'. 4. a*. % @ und Fig. 3. . ’Thu
deposit can only have been formed from water chdrged. with carbo- .
natg of lime, introduced by . infiltration, after the interment of thie.
shell, and filling the chambers which are thus’ uniformly invested, .
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-*  Prare33. V.L pp. 326, 327. Note.
Longitudinal Section of Nautilus Striatus, from the Lias
at Whitby, in the collectxou of Mrs. Murchison.” The in-
terior of the Chambers is filled exclusively Wlﬂ’l ealcareous
spar, und that of the Sxphuncle with Lias. (Onglnnl)

a. The Siphwicle: the union of the siphincular dalea-
reous sheaths, with the aperture or collar of each

" fransverse Plate, is 80 closely fitted, that no fluid
could have passed between them into the air cham-
bers,

4. One of the tronsverse Plates fnrmmg, the Air cham-
bers.

e. White calcareous spur, filling: the nuddfe region only
of the air chambers,

d. Stratified zones of dark coloured calcareous spar, de-
posited in cqual thickness on both gsides of the
transverse plates, and also on the inside of the shell,
and around the calcareous sheath of the siphuncle.*

e. Portion of the external shell, shewing a laminated
strueture. ’

Prare 34 V. L p. 329, Note.

Drawing of the animal of the Nautilus Pompxhus, pre-
pared at my request by Mr. Owen, to shew the mauner
in which the siphuncle terminates in tha Pencardmm. .
{Original.) . : , C e
<" ® The successive zones of this dark Spar %hew thaﬂhe Lime' eqm~
pasing it was introduced by slow und g mual mﬁltrhﬂona into ﬂae

- cavity of the air chambers. Ience it follows' ﬂmi no cmmnuaimﬁon )
existed hemeen the. Siphiincle and these cham);(eu, at the tima when ",
-this P;pe was filled with:the flaid mud, that bas fordred & eaat &fmas
wnbm it.  As fhe fractures across the Snplmm.'le i the 2nd ‘whd grd-
chaggers age filleil only with par, of the same kind #B that within:"
thest Chambers, these fractures could- not baye. exista;«l, ‘whgh’ ‘the

’ ﬁ;&d of the Lias formnation enfered the' S!ph(mde, wiﬂnbut admittmg'
‘it'alsg into the chambers adjacent to them. =% %t e E
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.
¥

a. The Heart. ~ - .

b. A bristle passing from the pemcardmm &hmugh tlxe
membranous sipbuncle laid bate,

c. Bristles:passing from the pencardmm through the

- onﬁces of communication with the Bram,hxal cham-
ber.” : : = :

d.d. d. d. Follicles commumcatmfr with the: Branchxal
Arteries.*

‘d. 'd.'d. 'd. Pericardial’ septa, f'ormmo* thin muscular
Receptacles of the. follicles. - :

e. e. The Branchia, ~ - -

/- 'The Branchial Chamber.

g. The Funnel, or Branchial outlet.’

h. The infundibular valve.

t. 7. The digital processes.

k. The Giazard. -

Z. The Ovary.

m. m. The mantle dissected off.

n. The membranous siphuncle.

- 0. 0. The siphuncular artery.

p-p- The Boundaries of the Pericardial cavity.

4. Portion of the Siphuncle between the Pericardium and
first transverse plate of the shell.f :

* Mr. Owen supposes that these follicles discharge the impurities
uf the: b"tootl intp the Permardmm, avhen thetre is Bo access of water
to the anchm, durjng the tinaé that the animal is contracted within
,its ghell... ‘l"hg" o?erﬂowmgs of this pericardial ﬂmd may pass out
" through the orifiges marked by the bristles; c. c.
- This upper portion or neck’ ‘of the bxphimcle, has ﬂne fqrm of a
ﬂammed canal, with {hin Pafietes of the same substance.as the Peri-
Zarﬁmm, when the animal expands itself at the botton, ofk‘he sea,
‘t}us‘neck is prob,ably ﬁloqed by the, lntgzal pressure of il ‘gzard, &
‘and avary, l and 20 acts instead of a valve to i),re*regt ;he return’ of o
Jlie pencxrdial ‘flaid into the Snplmne;le. . At such times, the deep-sea g
" watex mustpress with groat force on the gxterior of thie Rgncard{unr,
and fend: to'fofce fhe perxcardial fluid into. the Sxphnncle s but as an
- equal umounf. of greuute is applied ‘siuultancously {o the Ovary and .
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Prate 35. V. L p- 339.

Cast ‘of the interior of the Shell of Ammonites obtusus
from Lynie. Fragments of the shell remain near . and e.

One object of thxs Plate und of many of the figures'at
Pi.37.7is to shew the mauner in which the external shell is
fortificd by Ribs und Flutings, (PP. 340. 341.) and further
supported by tlie’edges, of the internal transverse plates,
that form the air. chambexs. See V. L. p..348, Note.
(Original.) ' '

Prave 36, V. L p. 338. Note,

Longitudinal scction of another shell of Amwnonites ob-
tusus from the Lias at Lyme Regis. (Original.)

The greater part of the onter chamber, and the entire
cavities of the air chambers are filled with calcareous spar,
and the Siphuncle, (preserved in a curbonaceous state,) is
scen passing along the entire dorsal margin to the com-

" mencement, of the onter chamber.  Sce V. 1. p- 351, Note.

Von Bnch has found evidence to shew that the mem-
branous siphuncle of Ammonites was continued to a con-
siderable distance along the outer chamber, beyond the last
or largest transverse Plate. This discovery accords with
the analogics afforded by the membranous neck of the
siphon of’ the N. Pompilius, which is continued along the

~ outer chamber from the Lm transverse Plate to the Perl‘-_,
cardium. See Pl 34, ¢.*

Gizzard, the lateral pressure of these two organs on the neck of the~
Siphuncle would tend to close it with a force e\aotly counterbalancing
the exterpal peessure on the Pericardium.

* As t}t@"&oﬂy of’ the animals th-\t inhabited the Ammonites was
morg olongated than_that of those inhabiting the shislls of Naut:h,‘ .
“in"consequence of the smaller Diameter of their onter Chamber, the *
place of their Heart was probably more distant from the hut trang-"

.wverse Plate, than that of the Heart of Nautili; aud the membranous
Siphon connected with the Pericardium consequcmly lcmgﬂv.
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Prate 37, V.L p. 34L Note. N

Figs. Locality.” Stmmm.
1. Ammonites Amaltheus ’ s .
Gfb'hosus P (Sch!otheun) Gloucester ."“." - Lias.,
2. A. Varicosus . . .. (Sowerby) Black Down, Devon, Green Sand.
3."A. Huwphriesianus . (Sowerby) .. Sherborne .% Inferior Oolite.
4. A. Lamberti.’. , . . (Sowerby) . . Oxiord .. ... Oxford Clay,
5. A, Plapulatus . . . . (Schiotheim) . Franconia . . Jura limestone,
6. A. Bucklandi . . . . (Sowsrby) .. Bath .. ... Liss .
7. A Lautus . . . ., . (Sowerby) .. Folkstome. .. Gault
8. A.Catena . .« .+ . (SBowerby) . . Marcham . . . Calcareons Grit.
9. A. Varians . . ... (Zieten) ... Geslingen .. Juralimestone,
10. AL Snistus . . . . . (Reinicke) . . Gros Enslmgen Lias.
a. Exterior dorsal margin,
h. Back view of the shell.
. ‘Iransverse sectiou of shell,

The figures in this Plate are seleeted to exemplify some
of the various manners in which the shells of Ammonites
are adorned and strengthened by ribs, and flulings, and
bosses.  In Vol. I p. 340, instauces are mentioned of similar
contrivances which are apphed in Art to strengthen thin
plates of motal. Workers in Glass have also adopted a
similar expedient in their method of fortifying small wine
flasks of thiu glass, made flal, and portable in the pocket,
with a series of spiral futings pussing obliquely across the
sides of the flask, as in mauny of the flattened forms of
Ammonite; Similar spiral flutings are introduced for the
same purpose on the surface of thin glass pocket smelling-
battles. In othier glass flasks of the: same kind which are-
made in Gerwany, the addition of bosses to the snrfaces
of the flat sides of the boitles, produces a rinmilar double
result of ornament and strength. .

Prati 38. V. I p. 347. Note..

Air chambers of' Ammomtes heterophy)lus, filed with
Lms, and s}u,wmrr in a remarkable’ deo'ree the eﬂ'ect ‘of the 3
undulatmg cou,rse of ‘the cdges of the tmnsver%e plates
beneath the ﬁat sldcs of tho outer shell.
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. A portion of the outer. shell is preserved at e and im-
pressions pf;the fluted interior of the shc]l whxch has fallen
oﬂ‘, are visible at d. (Ongmal) :

. PLATE 39. V.Lp 348. Note.

-+ 'This Plate preseuts a longitudinul. view, of the same
fossd of which « side view is given in the las; figure.
The same transverds .plates, ‘.‘that approximate so’ closely
beneath the sides of the shell, where it is flat and fecble,
(P, 38.) ako distant frouwi each other along the dorsal por-
tion, which from its coavex form is strong.

The Siphuncle is preserved in its proper dorsal place

at d. .
The elevations and dt,pn,ssxons of the transverse pluu.
in front, of this figure expmplify the theory of Von Buch,
respecting the use of the Lobes and Saddles formed by the
undulations of its outer margin, See V. I p. 353, and
Note., (Original.)

Drare 40, V. I p.360. Note.

Fig. 1. Ammonites Henslowi (Coniatites), from Trausi-
tiou lime-stone in the Isle of Man.
The Lobes are simple, and without foliations ;
their forw resembles that of the slipper-shaped lobe
" of the Nautilus Ztczac, aud Nautilus Sypho, See
Pl 43, ;

The lobes D, L 'L V.are pointed inwards, andr

the intermediate Saddles 8. d. S. L. 8. V. are
rounded outwards; according to the type of Ammo—
‘nonites, - (Original.) RE
- Fig'2:, Ammonites striatus (Gomatltes), from the Coal

Slmle .of Lough’ Allen’ in Connaught, hy.vmg its .

lobes and _saddles dlspt)sed in the game directions
as'in Fig, 3, the _delicate langttuclmal. strie and

AR
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transverse ribs of the outer shell are strengthened;
by repeated mtersectwnb of the _gubjacent edges of .
“the transverse Plates. (Orngma! ) .
Fig. 3 Back * ‘vigw of‘ Ammoniles: «phcem.us, from the
< limestone of Derbyshxm, shewing: the position of
the snphﬂncle upon the dorsal margin, with its collar
“advancing outwards between the two simple dorsal .
“lobes ; the lateral lobes are also simple and with-
out foliations, and pomted mwards (Martin Pet. .
PDer. T.7.) - :

Fig. 4. Ammonites nodosus (Cemtntm) 'Fhis is one of
the species peculiar to the Muschel Kalk.  The de-
scending lobes terminate in a few small denticula-
tions, pointed inwards, and the ascending saddles,
are rounded outwards, after the norinal character of
Ammonites, (Zeiten. Tab, 1L Fig. 1.a.)

Fig. 5. Back of A. Nodosus, shewing the dorsal lobes
pointed inwards, and the coltar around the siphuncle
advancing outwards. No edqw of the transverse
plates are placed beneath the dome-shaped Tuber-
cles; these derive sufficient strength from their -
vaulted form. (Zciten. Tab. 1L Fig. 1. b.)

Prare 41, V. L p. 349,

Apnunonites giganteus, found in the Portland stone at
Tisbury in Wiltshire. This beautiful fossil is in the col-
lection of Miss Benett. The chambers are all void, and
the transverse Plates and Shell converted to Chalcedony
(Original.) -

Prate 42. V. L pp. 350, 351. Note. ,; '

Fig. 1. Cast of a single chamber of Nautilus hexagonus, -

# shewmg the simple curvatures of the edges of the
' transverse plates, d the place of the Smhuncle. -
(Ongmal) '
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Fig. 2. Cast of a chamber of Ammonites excavatus,
having a complex form derived from the denticulated
edges of the transverse plates.” Sep V. I pp. 350,
351, Note. (Criginal) )

Fig. 3. Casts of three chawbers of Ammonites catena,
with the Mewmbrane of the Siphuncle on its dorsal
margin. See V. L p. 350, Note, and p. 351, Note.

The course of the transverse plates is beneath the
depressed und weakest parts of the external shell,
avuviding the bosses at ¢, d, ¢, which from their form
are strong.  (Orniginal.)

Fig. 4. Annncnites varicosus, {rom the Greeu Sand of
Tarl Stoke, Wilts. Nut. size. See V. 1. p. 351,
Note. (Original.)

Figé. 5. 6. Portions of the same shell, having the trans-

_ verse Plates and Siphuucle converted to Chalee-
dony. See V.1 pp. 3561 and 352, Note. (Original.)

Fig. 7. Anmonites variocostatus, (nobis,) an undeseribed
specics of Ammonite from the Oxford Clay at
Hawnes, 4 m. %, of Bedford. Diameter 9 inches.

The nume Variocostatus expresses the remark-
able change in the character of the Ribs, near the
outer {ermination of the air chambers.

On the inner whorls of the shell, these ribs are
narrow, and highly raised, set close to onc another,
and bifurcated at the back of the shell, (from d. to
r.); but near the outer chamber (. to a.) they be-
come broad und distant, and the dorsal bifurcation

~ ceases.

g The edges ot the transverse. plates are exposed by
' the removal of the shell from c. to b., they appear
also at a. d.  (Original.) . ]

Similar variations in the form of ihe nbs oocur
in Ammonites biplicatus and Ammonites decipiens.
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Prate 43. V. L pp. 358, 359.

Fig. 1. Fragment of Nautilus sypho, in the collection of
W. L. Broderip, Esq. from the Miocene division of
the. Tertiaty formations at Dax, near Bourdeaux.
The aceidental fractures of this fossil afford an in-
structive display of the disposition of the transverse
Plates and Siphuncle.  (Original.)

Fig. 2. Another fractured shell of the same species from
Daa, in the collection of Mrs. Buckland, shewing
at a', a%, % the disposition of the laterul lobes.
See V. L p. 359, Note. (Originall)

Fig. 8. Cast of the interior of Nautilus' Ziczac, in the
collection of Mr. Jaufes Sowerby, shewing the dis-
position of the laterul lobes. (See V. 1. pp.-359,
360. (Original) '

Fig. 4. Cast of a single chamber of Nuutilus Ziczae, in
the collection of Mr. J. Sowerby, shewmn the dis-
position of the ventral and dorsal Lobes and Si-
phuncle. See V. L p. 359, Note. (Original.)

Prave 44. V. L p. 361, ot seq.
Fig. 1. Molluscous auimal inclosing the Spirula Peronii.
See V. L. p. 362.* (Blainville.)
Fig. 2. Scetion of a Spirula (Nat. size), shewing its trans-
verse Plates and siphuncular sheath.  (Original.)

* M. Robert has recently discovered between the Canaries and
Cape Blane, several imperfect bodies of a small species of mollus-.
cous ahimal, each inclosing a Spirula. :

In all these the position of the shell is not at the posterior extre- |
mity, as in the figure of the specimen found by Pcron, but jn the
back, parallel to the axis of the body, like the shell of the Sepio- -
staire, or internal shell of the common Secpia. This'; pomuon agrees >
with that of the animal fgured by Blaiuvillé, if we snppose the
candal portion of the latter to have been lost,

On each side of the body are two expansions that act like Fins,
a3 in the Sepiole. Bepeath the neck is tho aperture of the Fannel.
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Fig. 3. Litvite in the' Trausmon lime-stone of Oeland.
. . Siphuncle of Lituite. (Original.)
Fig, 4. Section of an Orthoteratito in the Transition
lmxe—stone of Ocland, in the Colleetion of C. Stokes,

Esq: (Original.)

a. Siphuncle of the same.

Fig. 6. Baculite, from Chalk of the C‘(\h.ntm ; termi-
nating at its large end ir the chamber «. (Original.)

Fig. 5. b. Front view of the irausverse plate of & Bacu-
lite, shewing the margin to be disposed in lobes and
saddles, an:d the plac: of the Siphuncle to be on the
back of the shell at . (Original.)

Fig. 6. Transverse scebion of a Nummulite. (Parhiicos,
V. 3. PL X, Fig. 1)

Fig, 7. Longitadinal =ection of another Nuniuulice.®
 Parkinson.)

In oue specirien the ¥ vo s preserved, and 1+ very large i propor-
tion to the body., These Molluskz form the prey of the Physali, aud
were mught enungled in their Teviacala.

L'Euhio da Monde Savant, | Mai, 1836,

* Awong the microscopr tossil shell= placed by B'Orbigny v the
same Order as Nununalites { Foruminifévesi, Count Munster euu-
merates 40 species from the Cretaceous free ~tore of Maestrichr,
Mr. Lonsdale also has discovered 16 species of microscopir torami-
nifers in the Fuglish Chaik, (See V. [ p. 4148, Note.) Microscopic
shells ol this Ovder occur in countless myrhuds throughout the Ter-
tiary strata, (Sce V. 1. p. 385.)

The Sand of the Shores of the Aaaute and of many Ixlands in
the Archipelago, is crowded with recis, wicroxeopic shells of the
same hind.

It is mentioned in our Note, V. 1. p. 352, that doubts have arisen
as to the supposed origin of many of these winute multilocular shiells
Troiy, Cephalopods,  Some vecent ohser tions of M. Dujardin have
induced him to refor the Animals which construct the Miliola and
sume other microscopic foraminifervus shells, to a new Class of
animals of lower degree than the Radiata, and possessing a loco-
Tnotive power hy means of minute tentaculax flaments. Ie proposes
to give them the name of Rhizopodes. Ann. des Sci, Nat. Mai, 1835,
p- 312
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Tig. 8. Humites Bucklandi, (Phillips,) from the Gault
or Speeton Clay, in the collection of Mr: 1. Phillips,
of York, (Original.) o

8% Transverse septum of Fiir. 8, shewing the lobes

and saddles, und the siphaoucle at «.

Fig. 9. Huamites armatus, from the upper Green Sand,
acar Benson.  (Sowerby.)

fig. 100 Prousverse scetion of the same, shewing the
siphonucte, oo (he back, hetween the spines.

Fiw. 11 Humwvtos trom Polkstone Clay, shewing the spiral
Bibs ot beonter shicll. At e, we see the Siphancle,
and voe Ghes ad addles of the transverse Plate.

tur 19 Iragpment of the cast of the interior of another
Hunute Fom Folkstoue Qlay, shewing the Sipbuncle
at ¢ Fhe remeval of the onter shell shews the
s cedpes off he trans erse Plates beneath the
Reb~ (Urigumll)

oy L3 Bragmon of Hanutes avtiealadns (Sow.,) from the
Gireor Saund ot Bail Sioke, shewane the Siphuncle
(o) conercd by aosandl portion of the shell. The
JMbacts etpuaetions of the ansverse plates are
visthic heaeath the ibs, baving thew secondary
Iohes rowndod ontwavds (45 G pointed mwuids
e ke e aecordary lobes of Avmaoenites. (Ori-
;gin'li.)

P 't Pragmeny ot Parrilites Bergeri, in the collection
of G, B. Grreenc ool isq, from the Green Sand for-
mation  The siphunele is seen near the upper or
dovsal margin of two whorls at a. a.; the sinuous
edges of the transverse plates arc visible gn the
middle whorl; and the entire surface of a tx'an:é"\?ersej
plate is laid open at the smaller end of a third
whorl, shewing its lobes and saddles to be analo-
gous to the same parts in Ammonites. (Original.)

GROT., (1. ¥
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Fig. 15. Scaphifes Equalis, from Chalk near Rouen, in
the collection of Mr. J. Sowerby, the sides of the
external shell are strengthened and ornamented by
ribs and tubercles ; and the edges of the transverse
plates disposed in sinuous foliations (¢.) as in Am-
monites. The mouth or outer margin (b.) returns so
nearly into contact with the air chambers (c.), that
the want of space at this part for the expansion of
arms and head, makes it probable that the Scaphite
was placed entirely within the body of its animal.
(Original.)

Fig. 16. Transverse scction of the chambered portion of’
Fig. 15, shewing the arrangement of the lobes ane
saddlcs to be similar to that of Ammonites; the
siphuncle ulso is scen on the dorsal margin at a.

" (Original.)

Fig. 17. Lougitudinul section of the calcarcous Sheath
and Alveolus of a Belemnite.

a. Alveolus, or internal shell, divided by transverse
Septa into air chambers.  See V. L. p. 373.

b. Siphuncle, passing along the margin of the air cham-
bers.

. Apex of the fibro-calcareous sheath, or solid Cone of
the Belcunite.

Pratr 44. V. L p. 371, et seq.

THustrations of the probable nature of the Animals that
gave migin to Belemuites.*

* In the descriptions of Pl. 44", and Pl. 44, the following letters
indicate the same parts in each specime, to which they are npplwd
a. The Apex of the calcareous shell, or sheath.
b. Alveolar portion, or chambered shell.
. Ink-bag, .
d % Portions.of the thin anterior horny sheath, someumes highly
° nacreous.-
F- Neck of Tnk-hag.

R
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Flg 1 Imagmary restoration of Be}cmnosepm, sl‘ewmg..

- the probable place of its. Ink-bag, anid of the internal
shell or Belemnite. The three component parts of
this Belemnite are représented as if longitudinally

bisected : the place assigned to this Ink-bag is-
nearly the same as in the recent Loligo. (Original.)

Fig. 2. Sepia officinalis, -shewing the position of the
internal shell or sheath (Sepiostaire) within the
dorsal portion of its .sac. Its apex (v,) and cal-
careous dorsal plates (e,) correspond with the apex
caleareous conigal sheath of a Belemnite.

Fig. 3. Sepia officinalis, laid open along the ventral

portion of its Sac, to shew the position of its Ink- )

bag. (Original.)

Figs. 3. a. 3t b. 3. ¢. Rhyncholites, found in contact with
Belemuites in the Lias at Lyme Regls Nat. size.
(Original.)

Fig. 3. d. Beak of a sinall Testudo from Chalk, in the -

collection of Mr. Mantell, bhewmg a fibro-cancel-
lated bony structure, very different from the com-

pact shelly eondition of the Rhyncholite, for which .

it may from its size and shape be mlstaken. (Ori-
ginal.)

Fig. 4. Ventral surface of a Sepinstaire ;' the clongated
shallow cone, or cup, (e. ¢ ¢, ¢.) is composed of

vety' thin calcareous plates, altcrnating with ‘horny -

membranes, which are expanded dutwards to form
the thin nargin of the cone. This irregular cone

or shell represents the hollow cone ‘at the larger
“extremity of the Belemnite, (Fig. 7. b.b. e €'y

“which includes its Alveolus (6. &.)'and Ink-‘bag (c:))

Within this shallow sub-conical shell of the Sepic-

staire is contained its alveolus, or calcarcous cham-

bered portion, (Fig. 4. b.) which represents the .-
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. chiambered alveolus in the Belemnite, (Fig. 7. 5. 0D
" Dbut has no bxphou. (Blainville.)

Vig. 4, Longltudmal section of the apex of the shell of
Sepia officinalis. T his 9 apex is composed of granular
calcarcous matter («.), alternating with conical horny
lawinae, which expand laterally into the horny mar-
gin (e.).  (Original.) .

I'ig. 5. Longitudinal view of an 4. The apex (a.) re-
presents the apex of a Belemnite.  The back of the
shell (e.) the dorsal part of a Belemnite ; and the
alveolar portion (b. §'.) represents the internal cham-~
bered shell of u Belemmite,  (Blainville.)

Fig. 6. Avterior extremity of the lamelle, or alveolar
plates, exposeri by a longitudinal section in Tig. 5.
In the mature «nimal these lamellwe are nearly 100
innumber; o few of them only are here represented.

These alveolar plates form the internal chambers
of the Sepiostaire, and vepresent the transverse
plates of the Alveolus in Belemnites, and other
chambered shells; but as the Sepiostaire has no
siphuncle, its chambers seem not subservicut, like
those of the Belemnite, to the purpose of rarying
the specific gravity of the animal ; the intervals be-
tween its plates are occupied by an infinite number
of thin winding partitions standing perpendiculurly
between the lamellew.

Figs. (. 6. Thin culecareouns partitions winding between,
and supporting the alveolar plates of the Sepiostaire.
The sinuous disposition of these partitions increases
theiv cfficacy in resisting pressure, on the same
principle, as in the foliated cdges of the transverse
plates of Ammonites.®  The smuu:slty cf the: cal—

* Dr. Fleming has accuratoly described - the structure of'.these
partitions, as exhibiting perpendicular lamine, waved and folded in
brain-like gyratious which occasionally anastomose,
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careous partttlons is least pear the 3 margm of the
lamelle. Sce Fig. 6. (Original.) ‘

Fig. 6™. Columnar nppe'lrance of the smuous partltxons
when viewed laterally, (Original.)

Fig. 7. Umqne specunen of Belemnites omlls, from the
Lias at Lyme Regis, in the collection of Miss
* Philpotts._ A fracture at 6. Sh(,w'; the chambered’
arcole of the Alvelus, At e. the thin conical.
anterior borny sheuth ofiginates in the cdge of the '
calcareous sheath, and extends to ¢’. The surface
of this anterior sheath exhibits wmy transverse
lines of growth; it is’ much decomposed, slightly
nacreous, and flattened by pressure.

Within this anterior conical sheath the luk-bag
is seen at c. somewhat decomposed, and partially
altered to a dark grey colonr.  (Original.) ‘

Fig. 8. Portion of the Ink-hag broken off from Fig. 7. ¢.
and covered by that portion of thé horny case which
lay above it. The transverse lines, e. on this por-
tion, arc the continuation of the lines of growth on
the horny sheath of Fig. 7. e. ¢\ ¢/, (Original.)

Fig. . Belemnites Pistilliformis? from the Lias at Lyme,
in the collection of Miss Philpotts, having a portion
of tts ink-hag at c.  (Original.)

Figs. 10. 11. 12. Belemnites from the Jura limestone of
Solenhofen, figured by Count Muuster in Boué’s
Mémoires Géologiques, Vol. I. PL 4. 1In 10 and
12 the form of the anterior horny sheath is pre--

* served, o a length cqual to that of the caleareous
shaft of the Belemnite, but in none of them is the
Ink-bag visible.* (Munster.)

* Von Meyer mentions (Palweologica, P. 329, Tst Edit. 1832,) that
he has geen an Ink-bag at the upper end of a Beiemnim from’ ﬁle{.,
Lias of Banz, amd asks * Do Belemnites poswss “an Ink- bag like
that of the Scpia ?” R
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13. Chambel ed alveolur cone and horny sheath of a
large{e:émmte from the limestone of Solenhofen ;
the calcareous sheath or Belemnite itself has du.-
appehred; (thster)

14. Belemnites brevis? from the Lias .at’ Lyme
Nat. size. 'The length of tlie shaft of this Belem-

' nite does not excéed that of the Béloptera (Fig. 15);

F 1g

a small fragment only of its alveolus is pregerved,
but the place it octupied is filled with caleareous
spar, and the hollow cone above it with lias.- (Ori-
ginal.)

15. Beloptem In this fossil we have an intermediate
liuk between the Belemnite and theshell or sheath
of ‘Sepia officinalis. . représents the apex of the
sheath, e. e. its posterior expansion, analogons to
that at Fig. 4. e. e. and at Fig. ¥. ¢.; ¢ is its ante~
riur expansion, bearing on its internal surface an-
nular marks derived from the transverse septa of the
alveolus.,  (Blainville.)

Prarw 447, V. 1. p. 374, Note.

All the figures in this Plate are of nat. size.

Fig.

k. Anterior Sheath and Ink-bag of Belemno-sepia,
discovered by Miss Anning in 1828 in the Lias of
Lyme Regis, and noticed by Dr. Buckland (Lond.

"and Edin. Phil. Mag. May, 1829, P, 388,) as “ de-

rived from some unknown Cephalopod, nearly allied
in its internal structure to the inhabitant of . the
Belemnite,” - This sheath. is, for,the most part, na-
greous; in some plades (d, d. it retains the vondi-
tion of horn. The cotrugations on its suiface indi-
cite the lines of growth. “At f. a transvéise’ fracture
shews the neck of the. ink-bag. . (Ongma} Y

Fig.2. The lower part of Fig. 1, scen fraom another sul;le;' v
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the circular lines on the surfuce of n» horny mem-
brane d, are lines of growth, : (Omgmal )

Fig. 3. Belemno-sepia from the Lias at Lyme, in the
Oxford Museum ; the Ink-bag is preserved cntire

. within ‘the. anterior. conical sheath. e. e e.; the
‘greater part of this sheath is highly naéreous, na
few places (d.) it is horny. (QOriginal.) - -

Fig. 4. Large Ink-bag from the Lias at Lyme, in the

collection of Mrs. Murchison, bearing on its surface
undulating lines of growth similar to those on the

“surface of Fig. I, The Ink is exposed at c. c.; in

other parts it is surrounded by the sheath, e. e. e,
Nearly one-half of this sheath retains the appear-
ance of horn, whilst the other half is highly na-
creous. This interchange of condition, from horn
to brilliant nacre, occurs in almost every specimen
frony the Lias at Lyme, in which the Ink-bag is
accomparied only by the flexible anterior sheath,
and the calcarcous sheath has perished, (Ori-
ginal.)

Figs. 5. 6. 7. 8. Ink bags from tl\c Lias at Lyme, par-
tially surrounded by brilliant nacre. In no one of
the specimens represented in Pl. 44” is the least
truce of the calcareous sheath of the Belemnite pre-
served. See V., I. p. 376, Note. (Original.)

Puate 45.% V. L'p. 392 et seq.

Fig. 1. Limulus Americanus (Leach), a, young speci-
~men from Iloncluras, one third of nat, size. &' '
Rxght compound Eye magmﬁed. b”. Two gmglel

* The to)lbwing lguers are apphed in Pl 46 and P1. 46 to cor-
mspondmg parts of different animals. . a. the shield; a’. lateral
-portion of the shield; . the eye; b, eye magniﬁed L frontal:
eyes; c, the back; d. the tail. £, branchize, .
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Eyes in front of the shicld. See V. 1. p. 393. (Ori-
ginal.)

TFig. 2. View of the nnder surface of Fig. 1, shewing the
crustaccous legs bencath the shield («), and the
swimming fect, bearing the Branchi (e), beneath
the body (¢). Scale, one seventh of not. size.

Fig. 2. ¢, Swimming fect, (see Fig. 2 ¢,) enlarged to
the scule of Fig, 1.

Fig. 2. ¢’. Posterior surface of oue of the swimming feet,
hearing the fibres of the Branchie., (Original.)

Fig. 3. Front view of magnified figurc of Braunchipus
stagnalis. 3. b, The left eye mounted on a pedunele.
3. &. The nght eye still more magnified. (Original.)

Fig. 4. Side view of Branchipns stagnalis, nat. size.

Fig. 5. Magnified view of the back of Branchipus stag-
nalis.  See V. 1. p. 394, (Original.)

Fig. 6. View of the back of a Serolis from Senegal,
given by M. Dufresne to Dr. Leach. See V. 1. p.
392, (Original.)

Fiz. 7. View of the under surface of Fig. 6, shewing the
union of crastaceous legs with the wendbranons
bravchiw, e.* (Original.)

Fig 8. Maguificd view of the Branchiwe at Fig. 7, e.

Fig. 9. Back of Asaphus candutus, from Dudley, in the
collection of Mr. Stokes.  (Original.)

Fig. 10. Side view of the left Eye of Fig. 9, magnified.

Fig. 10, Another Eye of Asaphus caudatus, in the col-
lection of M. Bright, from the W, side of Malvern
Hill. I the front of this fossil ave cirenlar depres-
sions on the stove, from which the petrified lenses
have fallen out; on ench side, the lenses remain in

,+ their natural place. (Original,)

* Figs. 3, 5, 6 and 7, are from original \Irawungs by Mr. Cums in
the tollection of Mv. C, Stokes,
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Fig. 11, Anterior segmént of the left Eyo of Fig. 9, still
more highly magnified, to shew the circular lenses
set in their respective margins, each surrounded by
$ix minute tubercles. ' (Orngm.tl 2

Fig. 11". Magnified view of a portion of the'eye of O'aly-
mene macrophthalwus. - (Hoeninghaus.) = -

Fig. 12, Under surface of the aunterior portion of the
shicld of Asaphus platycephalus, from Lake Huron.
An unique specimen, shewing at £ an entrance o
the stowach, analogons to that in recent Crabs.
Sce Geol. Trans. N, S, Vol.1, PL 27. (Stokes.)

Prare 46, V. L. p. 389 et scq.

Figs. 1. 2. 3. Calymenc Blwuenbachii, from the Tran-
sition Lime-stoue of Dudley. a. The shield cover-
ing the head. «'. Lateral portion of the shield,
separated by a suturc from a.; the central part of
this suture forms the lateral Margin, or Rim of the
cavity of the Kye. Thix Margin is composed of
two parts, united to reccive the Lens, hke the rims
that enclose the edges of the glasses, in a pair of
Spectacles, The Lens has usually fallen out from
the Eyes of fossils of this specics, as often happens
after death in the Eyes of the recent (}mpsu‘; pic-
tus, and also in the commion Lobster. 4. The Eye.
¢. The dorsal portion, composed of articulating
plates, that move on one another like the plates of
a Lobster’s tail.  d. The tail.

Fig. 1. Side 'view of the Animal rolled up like an Oms*

- cus.  (Scharfl) . w
Fig. 2. View of the ‘back of the Animal c\'panded for
© swimming ; the Tail 4, is composed of plates that
had no moveable articulations. (Original.) o
Fig. 3. Front view of the same Animal.rolled up; the
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'shpll; in this position, must have given perfect
" protection to the soft parts of the body enclosed
within. (Scharf)

Fig. 4. Side view of Calymene macrophthalmus, rolled
up, with its tail closed on its shield. (Curtis.)
Fig. 5. Fiont view of another specimen of C. Mzerophe
thalmus, rolled up like Fig. 4. The Fves in fossils
of this species are usnally weli preserved, and their

facets lavge.  (Uvertis.)

Fig. 6. Asaphus tuberculatus: a highly ornumented
species fron the Transition luue-stoue of Dudley;
in the collection of My, Jolmson, ot Bristol. The
back alone is composed of flexible plates. (Cartis,)

Fig. 7. Asaphus e Bachis, trom the Transition slate of
Llandilo; the tail = snrrounded with an juflexible
Margin, slightly fluted.  (Brongaiart.)

Fig: 8. Restoration of Paradozoides Tessini, (Brong-
niart.  Mist. Nuf. de Crastacés, PL TV, Fig. 1.}

Fig. 9. Ogyaa Guettardil, (Brongniart, Hist. Nat, de
Crustacés, PL 111 Fig. 1.)

Fig. 10. Highly ermnamented tail of Asaphus gemmu-
literus, (P*Aiféips), from the Transition lime-~stonce of
Dublin, magnified four times.  (Curtis.)

Fig. 11. Tail of Azuphus eaudatus, from Carboniferons
linie-stone, at Beadnell, Northumberland ; in the col-
lection of the Geol. Boc. of London.  (Original).

Fig. §2. Twl of Asaphus caudatus, from Tansition
linue-stone, near Leomiuster ; in the Oxford Museum.

PraTe 460 V. L p. 406.

% 1. Back of a fussil Scorpion of s a new genus (Cy-
clophthalmus) found by Count Sternberg in the
© Conl formation of Bohewmia, in a quarry of sandy



. EXPLANATION OF PLATE 46", 75
‘ P

argillaceouts Schist, sufliciently hard to be used for
huilding.  Nat, size. (V. L. p. 407, Note.)

Eyven the skin, hairs, and pores of the trachew of
tlns animal are preserved,

it the same stone are many carbonized fragments
of Vegetables, aud on the right of the body is a
Jarge fossil Nut (e); this side of the animal has
been Iud open by cutting away the stone.  (Stern-
berg.) .

2. Lower surface of the some animal, discovered in split-
ting the stone in sevrch of fossil Plants; nat. size.
Near the puint of the right claw, is a fragment of
the tail of another and larger Scorpion. (See P 46,
Fig. 13,y We have bere also the side of the sumne nut
that 3s scenom Fig. Lo Thas feuid nut exhnibits
traces of the lrueture of the outer couting in which
it was inelosed.  (Niernberg.)

3. Blaguified represcutation of the Head and Eyes. See
Voo 1070 (Sternbero)

4 Slagaiied jaw, armed with teeth, ond partmll) covered
with nannie hars,  (Sternberg.)

o, Hairs on Fig. 4, - 2y oagaitied. (Sternberg.)

6, Magnified represcutation of a portion of the skiu,
ronsisppe of two dhvisible layvets, See V. 1. p. 408,
{rterdero )

7. Mugoified impressious of musculae fibres conuected
with the legs,  (Sterubere.)

Prate 467, V. 1 p. 409,

. Fossil 1nects, Araciwidan.s, and Limaulus.,

Th(, {ullowmg dvscnptwn of the Insects represented in
this Plate is foanded on information ru:ewcd from Mr.

Cuartis and Mr. Samouctie.
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~ Figs. 1 and 2 Lelong to the family of Curculionidz, of
which the l)mmoud bectle is a fawiliar example.
They were discoveréd by Mr.Wm. Aunstice in nodules
of Iron stone from the Coal formation of Coalbrook

" Dale, ] ’

Fig. 1 nearly resembles some of the Sonth American
types of Curculio, but the antennwe are longer and
stronger than is usual in living species.  Only the
back of the head is visible, with faint indications of
the place of the eyes; the Rostrumn is not apparent,
it probably descends into the Iron stone beuneath,
and this position will explain the appearance and
place of the Antenne,

The Llytra secmi to have been connate towards
their Jower extremity, but their Jine of junction is
visible towards the Thorax.  The substance of the
Elgtra and Thorax, and of portions of the legs is
replaced by white fron ore, having the lusire of
Batin.

Mr. Curtis conceives that the tufled appearance
of the legs may have been caused by fungi formed
after death, as often happens in tropreal climates.
The cnlargement of the Femnur of the hindmost leg

*  in our fossil is a character peculiar to the Curcu-
lionida.*  (Original.)

Fig. 2. Mr. Samouelle cousiders this extingt fossil spe-
cies to approach most nearly to the Brachycerus
apteras of Africact  (Original.) '

& -

* Until more perfect data are fmmd on>which genenc charmtera
can be established, [ propose to dcsngmte this Insvct by-the pro-
vigional nome of Curculioides Ansticii, .

+ The unimal lies on its back with the left side raiscd up\vards,
and exhibitiug a portion of the exterior surfuce of the left Elytron..

At a. b. are the remains of antennw, and near the base of a, ap-
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Fig. 3. Limulus trilobitoides (nobis) lformix.)g the Nu-
cleus of a nodule of Iron orQ from Coalbrook Dale.
V. I p.396.* (Original.)

parently a fragmeut of the proboscis; the legs ave all imperfect; the
thorax is very large, and only its inferior surface is visible, being
exposed by the removal of the pectoral portion of the trunk ; this
surface is covered with irregnlar indentations, which represent the
hollow interior of a series of spinous tubercles, and verrucose pro-.
Jections ou the back of the thorax.

In the centre of the thorax is a compound depression larger than
the vest, indicating ie presence of a corresponding projection on the
back.

Among living Curcnlionidie jrregular tabercles and projections of
thig kind oceur on the thorax of the Brachyceras apterns,

The leit Elywron only is distinetly visible, embrucing with its
margin the side of the Abdomen ; its outer sarface is irregularly and
minutely punctate.  Twuo spinous tubercles project from near its pos-
tetior extremity, and a corresponding tubercle from the extremity of
the right clytron.  Similar spines ncenr on the Blytrons of Brachy-
ecerus; and of come Curculionidie of N. [loltand. The abdominal
rings are very distinet. I shall designate this insect by the provisional
name of Carcalivides Prestvicii.

M. Audouin exhibited at the meeting of the Natarforscher at Bouna,
in September, 1835, a beautiful wing of a newropterous Tuseet, in a
nodale of elay Iron stoune, apparently also from the neighbourhood
of Coalbrook Dule, which had been purchased at the sale of Park-
inson’s collection by Mr. Mantell, and transmitted by him o M.
Brongniart. This wing is ncarly three inches long, and closely re-
sembles that of the living Corydalis of Carolina and”Peunsylvania;
it is much broader and nenrly of the length of the wing of a large
Dragon Fly,

* Several specimens of this species are in the collection of Mr.
Win. Anstice at Madely Wooed. Our figure' is taken fiom a cast or
impression ot the back of the animal in Iron stone, in which the
transverse lines across the abdominal segment are not very appa-
rent; other specimens’ exhibit deep trausvesse flutings, osternally
resembling the separate segments of the back of a Trilobite, but
apparently -not dividing the shell iuto more than one ahdominal
Plate, nor admitting of flexure like the artnmlatmg segments of a

Trilobite.
The transverse depressions on the ba’ck of the second &ment of
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Figs. 4--9. Elytra of Insects in the Oolitic slate of
Stonesfield. Mr. Curtis considers all these to be-

long to the family Buprestis. (Original.)

Fig. 10. Leg of an Inscct in the Stonesfield slate, Oxon,
considered by Mr. Curtis to be that of a Curculio.*
(Original.)

Fig. 11. A fossil Fly from the fresh water formationi of
Aix in Provence, in the collection of Mrs. Murchison.
Mr. Curtis considers this Fly to be of the same spe-
cies with one of those engraved in Fig. 11 of his
Plate of Tusects from this loculity, in Jameson’s
Journal, Oct. 1829, (Original.)

Although it agrees with no living genus, he thinks
it undoubtedly belongs to the family of Tipulide,

the body of this animal, foim a character wherein it approaches
nearer than the living Limulus to the steacture of Trilobites.  The
articulation of the lung awl-shaped tail with the body in Fig. 3, and
in other specimens is very distinet.  'Phiz Limulus is the Entomoli-
thus monoculites of Martin, { Petrifacia Derbiensia, Tab. 45, iy, 4.)
and Belinurus hellalus of Konig, (Jean. Sect, P1. XV, No. 230.)
M. Parkinson, Org. Rem. iii. 1. XV {L Fig. I8, has figured a similar
fossil from Dudley, in iron stone of the Coal formation.

* Mr. Rr. C. Taglor mentions the occurrence of the wing covers of
Beetles io (he shale of the Danby Coal pits, in the Eastern Moor-
lands of Yorkshire., This shale has nearly the same place in the
Oolitie series as the Stonesfield slute.  See Loudon’s Mag. Nat. Hist.

"V il P. 861,

In the private collection of Dr. de Siebold at Lo)den. 1 saw in
Oct. 18.30, a most beaatiful and unique specimen of a Buprestis, from
Japan, about an inch long, couverted to Chalcedony. FEven the
autennze and portions of the legs are distinetly preserved.

. In the same collection are fragments of silivified trees, bared with-
tubular cavities, apparcutly by the larvad of animals of this kind;
and within these cavities, a quantity of dugt, produced by the horing,
was observed by M. Broogniart to he converted to Chalcedony.
From this circumstance we may conjecture that the perfect insect
WAaS lodgnd in a similar tube, when it became transformedinto Chal-
cedony. he sorface of this Insect is covered with cluaters of minute
concentric rings of Chalcedony (Orbicules of Brongmart} 50 com-
mon in silicified fossil shells.



EXPLANATION OF PLATE 47, " 79

and is nearly related to the genus Bibio, which is

now widely distributed, being common in Europe,

and in N. and 8. America. L

Sec Curtis Brit. Ent. Vol. u1i. P1. 138,
This fossil presents the under surface of the

Animal. : .

‘Fig. 12. A fossil Spider from the Aiocene Tresh-water
forination at Aix, in Provence, in the collection of
Mrs. Murchison; the under surface of the Animal is
presented, and the little tubercles near the hinder
part of the abdomen are Papilla of the spinning
organs, apparently, protruded by pressure.

See Kirby and Spence, Introduction to Entomo-
logy, 4th edit. vol. i. p. 204: and Herold, von der
Erzengung der Spinnen im Eie, Tab. 11. Figs, 4.
9, 11. r.  {Original.)

Fig. 13. From a drawing by M. Cotta. of the fragment
of a larger Scorpion, which is slightly delineated
in PL 46, Fig. 2, near the forceps of the smaller
and more perfect Scorpion figured in that Plate:
I received this drawing from Count Sternberg, in
August, 1835.  (Original.)

a. Dorsal scales of the abdomen.

b. Caudal segments.

. Intestinal Canal.?

d. Fragment of Intestinal Canal.?

PraTe 47%. V. L p. 428, Note.

Fig. 1 and 2. Copied in part from the restoration of the
Bradford, or Pear Encrinite (Apiocrinites rotundus)
in’ Miller’s Crinoidea, Pag,19. P1.1. In Fig. L. the
arms are expanded, and in Fig. 2. nearly closed.

* Much value is added (o this and the following Plates; relating to
Crinoidea,. by their having been engraved (ekcept Pl. 48.) by a
Naturalist s0 conversant with the subjects, 48 Mr. James Sowerby.
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The length of the jointed flexible stems has been
taken from some entire stems in the collection of
Mr. Chanuing Pcarce of Bradford, ncar Bath, Two
young individuals are attached to the calcurcous
Pedicle or Buase of the largest specimens. (Miller.)

"Fig. 2 a. represents the remedial eftect of calcareous
secretions in repairing an injury of the joints of the
stem,  (Miller.)

Fig. 3. Pyriform Body of Apiocrinites rotuudus, shew-
ng at its apper cxtremity the internal dizposition of
the bones surrounding the cavity of the stomach,
(Original.)

Fig. 4. Vertical section of another pyriform Body, shew-
ing the eavity of the Stomach, and a sciies of Jower
cavities, or hollow lenticular spaces, between the
central portions of the enlarged joints of the upper
portion of the vertebral column,  Miller considers

. these spuces as enlargements of the alimentary canal,
. which descends through the axis of the entire co-
Tumn. ' :
The surfaces of the joints of the vertebral column
ave strinted with rays, which articalate with corres-
.ponding rays on the adjucent Plates, and allow of
flexure without risk of dislocation ; locking into one
another nearly in the same manner as those figured
in PL 49. Figs, 5. 7. 9. (Original.) ‘

Fig. 5. Restored figure of Apiocrinites, 30-Dactylus,
copied  from Miller’s Crinotdea, Page 96, Pl 1. -
Fig, 2. (See V. L p. 429, Note.)

B. Base and fibres of uttachme L.

D. Auxihiary side Arms¥, ’

* These side armsafford a beautiful example of mechanical adap-
tations aud compensations, which are thus described by Mr. Miller
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Fig. 6. Body.of Actinocrinites 30-dactylus (Nave Encrinite
of Parkinson) copied from Miller’s Crinoidea, P. 98.
PL 11. (See V. I p. 429. ‘i’ote.) '

Q. Pcetoral Plates.

R. Capital Plates.

X. Orifice of the Mouth, or Proboscm; capable of clou-
gation for sucking in food.

Fig. 7. Another Body of a Nave Encrinite, drawn by Mr
J. Sowerby from a specimen in the British Museum.
The same is Figured by Parkinson, in his Organic
Rewains, Vol, 11. P1. XVII. Fig. 3. The lateral pro-
jections are the comwmencement of the side arms.
This specimen has been corroded with acid, and con-
sequently has lost the superficial Corrugations and

in his admirable Monograph on Crinoidea, p, 97, “The mechanism
of the juints of the side arms, where these insert into the columu, is
well worthy of notice, particularly in old specimens. Tn the earlier
stage of their formation. the side arms being very short, and having
then little weight, a less firm mode of adhesion to the column than
becowes requisite at a subsequent period, being then suflicient, we
do not find mere than one joint lodged in a socket, or concave im-
pression en the column ; but when increasc of size renders astronger |
support neeessary, two or three succeeding joints of the side arms
become imbedded in this socket, (for which its extension as already.
noticed allows room) and these joints instead of bt-mg arranged in a
series branching off at right angles from the eolnmn, become obligue,
their direction inclining upwards, so as to aid in bearing the addi-
tional weight.  The first joint of the side arms, where thus obliquely
inserted in the columvar socket, have that portion of their circum-
ference which is prcsented towards the upper part of the column,
truncated, in such a corve ag may fit them to the concavny of the
lxﬂpressmu where they rest agaipst it.

The suace of these joints, which fit into the columnar impression,
is smooth, being destined for adhesion only, but the articulating sur-
face between the contiguous Joinls, where motian also is to be allowed,
exhibits the usual mechanism of radiated ridges and farrows. These
joints are convex on the side nearest the column, and concave of that

most remote.” )
GROL. 1f. et G.

&
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Tubercles which appear on the surface of Fig.‘ 6.
(Original,)
X. Orifice of the Mouth.

" Prate 48. V.l p. 421,

Lily Encrinite, (Encrinites moniliformis,) from the Mus-
chel-kalk, near Gottingen; in the Cabinet of the Margnis
of Nurthampton. (Original.)

Prarr 49. V. [ p.423. Note.

All the Figures in this Plate except Fig. 3, are taken
from the Petrefacten of Dr. Goldfusy, PL LUI, and PL
LIV, They are so fully explained in our Vol. I, p. 421
and Notes, as to supersede the neccssity of any further
detailed description.

Fig. 1. Restoration of the body and vertebral column of

" Encrinites moniliformis.

flig. 2. Base of attachment,”

Fig. 3. Portion of the summit of a vertebral column,
(Original.)

Fig. 4. Longitudinal scction of Fig. 3. magnified. (Sce
V. L. p,424. Note.)

Figs. 5, 7, 9. Joints from different parts of the vertebral
column, showing the manner in which the articu-
lating surfaces are crenulated to admit of flexure.

Fiys. 6,8, 10. Vertical scctions through the axis of Figs,
5,7, 9. shewing the forms of the mternal cavxty for
the allmentarv canal,

11—26. Profile and view of the articulating. qurfaces of
joints, from various parts of the vertebral column.

4% . (Sec V. L p. 425. Note.) -
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Prate 50." V. L p. 421, et seq.

Fig. 1. Fragment of the upper portion of Encrinites
moniliformis, shewing the extertor of the Body,
Arms, and Fingers, nearly closed around the ten-
tacula. From a specimen belonging to Mr. Stokes.
(Original.)

K. Arms,

M. Tiand.

N. Fingers.
Fig. 2. Another fraginent of the upper portxon of the

same species, reduced one-third, shewing the sum-
mit of the column, the exterior of the body, arms,
and fingers, and the manner in which the Tentacula
are folded when the animal is closed. -See V. I,
p. 427. Note. (Copied from Parkinson’s Organic
Remains, Vol. 2. PI. X1V. Fig. 1.)

Fig. 3. Side View of one finger, with jts tentacula, (Gohl-:
fuss, Pl LIV)) '

Fig. 4. Interior of the body. See V. I p. 428 Note
(Miller, P; 40. PL I1.)

/E. Column. -

L. Pelvis. % First Costal Plate. % Second Costal Plate.

H. Scapula. ‘ »

Fig. 5. Articulating surface of the base. (Goldfuss, Pl

LIV.)
Fig. 6. Dissection of the Scapula. See V.I. p. 428,
Note. (Miller.) .
Fig. 7. Dissection of upper costal Plates. (Miller.)
Fig. 8. Dissection of lower costal Plates. (Mil_ler.)
Fxg 9. Dissection of Pelvm ¢Miller.) "
' Fig. 10. Summit of vertebral Column. (M:ller)
Figs. 11—18, Articulations of the Plates composing the
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abdommal cavity. Se¢ V. I. p.428. Note. (Copied
from Mlllevs Crmondea, P 41 Pl IIL)

Prass 51, V. 1. p. 434, and 439.

Fno' 1. Pentacumtes Brlareus, (nat. size) on a slab of
Lias from Lyme Regis, covered with a large group
of the same animals, inthe collection of the Geolo-
gical Society of London. (Original.)

Fig. 2. Rare and beantiful specimen of Briarean Penta-
crinite, from the Lias at Lymc Regis, in the collec-
tion of Mr. Johnson, of Bristol, shewing the plated
integument of the abdominal cavity, terminated up-
wards by a flexible Proboscig, and surronnded by
the commencement of the arms and fingers. This
part of the animal is very seldom preserved. Sec
V. L p. 439. (Original.)

‘Prare 52.. V. [, p. 432.

Fig. 1. Recent Pentacrinus Caput Meduswe, from the
bottom of the sea, near the I. Nevis, in the W. In-
dies, redaced from the Figure in Miller’s Crinoidea,
P. 48, Pl. 1. In the front of this Figure, two of

. the arms with their hands and fingers arc much
smaller than the others, and shew that these ani-
mals, when mutilated, have the power of reproducing
lost parts. :

D. Auxiliary side arms, articulating at distant intervals, .
with the vertebral column; these also, when mutt—
lated, are reproduced. . . "< .

v. First costal plate. e S

# Second costal plate. - - ; B

I. Scapula.

-1 1nterscapulary ‘joint. . S

: Miller’s desgription, of ﬂns receni Type, Qf a fam;}y )
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of which a few individuals only have hitherto been
found, affotds examples of many very delicate and
beautiful mechanical contrivances, which thiow 1m-
portant hight on corresponding parts of the fossil
specics of this, and of hindied geneta that abound
n strata of the Secondary senes, and more espe-
cially in the Lias. (See V. L. pp. 432. 433. 430.)

Fig. 2. Puntacrninus Kuropaeus, discovered in the Cove of
Cotk, and on other paits of the coasts of Ineland, hy
J. V. Thompson, r<q.  (See V. L. p. 432.) In ths
figure several Individuals m difterent stages of de-
velopment, adhete by the base of an aiticulated
column 1o the sten of a Coralline.

Fig. 2. One of the Individnals migmfied and fully ex-
panded. See V. L p. 433,

M. V. Thompson has more recently conjectured
that the Pentacumus Enroporus, which in early hife
13 fixed by its stem to other bodies, s produced
fiom the ovuwn of the C'omatula, and becomes atter-
wards detached, and founs a perfect Comatnla, ca~
pable of moving freely in the Ocean, at one tune
crawlhing among st sub-maune Plants, at others float-
g, o1 swimming hke Meduse. (See Proceedings
of Rovil Society, London, Juue, 1835.)

Iig. 3. Small Buiarean Pentacrimte, adhening to a fiag-
ment of Jel fiom the Lias at Lyme Regis. (Sec V.
1. p. 437, Note )

Fig. 4. Fragment of the column of Pentacruntes sub-
angulans. The Vertebre are mcely aiticulated to
admut of flexure suthout sk of dislacation. The
uppermost joint d. shews the lateial cavities for the
arbiculation of auxihary side arms. (Goldfuss. PL
LIL f. g.)

Fig. 5. Vertical Section of Fig. 4. In this Fig. and in

AY
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" Fig. 4, the joints are of three degrees of magnitude ;
" those at a. being the largest, those at ¢, the smallest
and thinpest, and those at b. of an intermediate
size. The edges of c. appear at the surface only
upon the salient portion of the column, Fig.4. (See
V. 1. p. 436, Note.) :
Figs. 6,7, 8,9, 12, 13, Portious of the vertebral column
of Pentaerinites basaltiformis. 6, 8, 12, shew the
stellated crenulations on the articulating facets of
different parts of the column ; 7, 9, shew the tuber-
cles on the exterior of cach columnar joint, for the
attachment of cortical contractile fibres. 13. d,
shews the articulating facets of the auxiliary side
arms.  (Goldfuss.) - , ‘
Fig. 10, Articulating facet of a colummar joint of Pen-~
tacrinites scalaris. (Goldfuss. PlL. LITL 3, h.)
Fig. 11. Fragment: of a column of the same species.
The Jmnt d. bears sockets for the articulation of the
<4,  side arms. .The other joints have large tubercles
for the attachment of cortical fibres. (Goldf‘uss, PL
LIT. 3. p)...

»  Figs, 14, 15, 16, 17, Artxculatmg surfaces of joints in
different parts of the column in Pentacrinites sub-
-angularis. The mechanism of each star seems diffe-
rently disposed, to modify the amount of motion re-
" . quired at their respective places in the column. The ‘
tubercular surfaces between the rays or petals of the
star indicate the action of theintervertebral contrac-'
tile fibres. (Goldfuss, Pl LI! 1. m. n. 0 p)

- Prare's3.. V.Lop. 434, Note, ot seq.
" Figs. 1.2 Upper parts of two. nearly entxm Speclmens
@t of Driarean Pentacx;mte, projecting in high- relief
from ‘the surface of e slab, neatly two itiches ‘thick,
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and entirely composed of a mass of‘ petnﬁed Ossi~ -
‘cula of the same: speczes of Pentacrivite. . The sur- ~
face of these fossils is covered with a delicate film
of Iron Pyrites, which gives them the appgarance of
beautiful Bronze. (Original.)
. Continuation of the stem of Fig. 1.
2% Portion of the stem of Fig. 2.
The length of these stems when eatire, was three
or four times that of the fragments here remaining.
Upon the stem 2% nearly all the side arms retain
their placés in the grooves'on engh, side of thesalient
angles of the pentagonal column; they diminish in
size as they approach its upper extremity. This is
also distincily seen ut the upper end of the colunmn
of Fig. 1. '
 First costal plate. - Second costal plate.
I‘:g 3. Portion of a thlrd column retaining nearly all its
auxiliary side arms in their natyral place. '
Fig. 3. Continnation of the samg colamn deprived: of
. the side anms. :
Fig. 4. Portmn of another column, with traces of a few
side arms rising from the lateval- wrooves. .
Fig. 4°. Continuation of Fig. 4. ° ‘ K
Fig. 5. Fragment of another column, the joints of which
are 8o much bent without dislocation, as almost to
give the column the appearance of & spxral dlSPOSl-
tion.
" Fig, 6. Body ofa Brmrean Pentacrinite aud summlt of
" its colurm, shewing the interior of the ossicula tha(:
* surround the abdowminal cavity.,
E. Peiﬂs. -First gostal Plate. From a specxmen rn the
Oxfurd Mnseum. (Ongmal.) \
hg 7. Fragment of a columu in the collection of Mn.
- 3. Bowerby, shewing the obhqm artxcwiatmn of the
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' base of the sxde arros, thh the larger Jomts of the

Fig.

Fig.

o

Fig.

vertebral column. See V. I, p. 439. Note. (Original.)
8. Magnified Section of a portion of a Column in
the Oxford Museum. The joints, as in PL 52, Fig.
4, 5, and in Pl. 49, Fws 3, 4, are alternately thicker
and thinner; with o third; and still thinner joint
interposed’ between them. See V. L. p. 435, Note.’
(Original. )

8. Nat. size of Fi Tig. 8. . :

8% Portion of a Column, shewing the manner in
which the'edges of the thinnest plates, c, are visible
aloug the salient angles only. In the intermediate
grooves the thicker plates, of the first and second
. sizes, a, b, overlap and conceal the edges of the
thinnest. plates., ¢. “The principle of this meclmnmm
is the same as in Pentacrinites subangularis, Pl.
52, Figs. 4, 5, and in Eucrinites moniliformis, P1.

49, Figs. 3, 4; but the circalar form of the column

Cin the lattqr, catises the smallest plate, ¢, to be

visible. ground its’ entire circumference. See V. I,
p. 435, Note. (Original) '
The bases of two side arms are secn in two of the

" grooves, amculatxng ‘with the uppermost large joint

of this column. * On other large joints are.scen the .
sockets from whtch similar side arins have fallen.

Figs. 9, 10, 11, 12, 13. "Various stellated forms on'the

articulating surfuces ‘of Vertebre, preserved in th@,
dislocated mass beneath Figs.- 1, 2. These petal» :

shaped, and crenated rays ‘were pxobably adapted
.to produce various degrees of flexibility, acco‘rdmg“
to their respeetive places in the column. The small:;
i Vertebra on'Fig. 13,is &env’ed i‘rom anothar indi~"
‘vidual. (Original)y ~ . . '
. The'aperture at the cehtre of a]l these Vertebras
was for the pausage  of the ahmentary canal, which
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. Miller’ considers ta have sent oﬂ" ten branches at
every joint, five to tbe interior_ and ﬁve to the exte~
rior of the petals. . :

Fig. 14 One of the largest. auxxhary gxde arms. Qome :
of these contained more than 100  joints.  See V.1
p- 438. (Goldfuss.) B

a, b, ¢. represent different forms of the joints at different
parts of the side arms, with’ their nicely adjusted
articulating surfaces. o .

Figs. 15, 16, a, b, &c. Various modifications of the

. articulating surfaces of the joints composing the.
fingers and tentacula. (Goldfuss, P1. LL.)
Fig. 17. Magnified extremity of one of the tentacula.
~ The two last joints form a very delicate pair of pin-
cers, Lo lay hold on its prey. (brigiual.)

Prare 64. V. L p.442,

" Tig. 1. Caryophyllia arbuscula, nat. size, with the ani-
mals expanded. (Mem. du ’\’Iua d’Hist. Nat. Toin."

6, PL. 15, f. 2.) .
Fig. 2. The animal of Fig. 1. magmﬁed ‘as seen ﬁom
above.’ "

Fig. 8. Vertical section of the cup of Meandrina Iaby-
i rinthica, with the animal placed within it. (Mem.
" du Mus, d'Iist, Nat. Tom. 6, PL 16, 10 b.)

Fm 4. a. The common Actinia, or' Sea Anemone, ex-
. . panded. b. Thesame contracted within its e external
%~ skin, . (Enoye: Method. PL 72.6.%) '
Fxg. . M'tdmpom gyros,a.. (Elhs. Zooph. Tab. 51 '

‘PFng) o L

ie

‘. Thzs ammal haé 7o %dlcatem cell but contmctn 1tself into a
tough fieshy suc, sed I’r_g 4 by. At a. the Teatacula are “represented’
.in a state of expansion. Snme of these Polypas present the same
digplay of brilliant cohim‘s ai ﬂany " of those which construct’ per—

,\“« sy

sistent calcareous cells, " R 'M‘:‘ .
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Fig. 6. Section of the a.mmal of Meandrma vmdm, and
of the coral in whichi it is placed.

Fig. 7.. Animals of Meandrina limosa as seen from
above, and magnified ; they are placed in confluent
stellated cells slmllar to those in Fig. 5. )

Fig. 8. One of the sameé, seen in profile, with the edges
of its coralline plates behind the tentacula. (Mem.
du Mus. d’Hist. Nat. Tom. 6, Pl 15. 4.)

Fig. 8. Caryophyllia Smithii, from Torquay. Nat. size.

Fig. 10. The same, with its animal partially expanded,.
within the centre of the coral.

‘Fig. 11. The animal expanded, and seen from above..
(Zoological Jou;’nal, Vol. 3. 'L, 13,)

-«

PiaTe 66.. V. L p. 466,

Fig. 1. A. B. C. Trunk, and dichotomous hranches of a

fossil tree, Lepidodendron Sternbergii, found in the
" roof of a coal miné at Swina, in Bohemia. (Stern-
berg, Tab. I.)

Fig. 2. The extremity of a branch with leaves attached
to if, fmm ten to twelve inches long.*  (Sternberg,
_Tab. 1) ‘

an 3. hxtremnty of another branch, wnth indications of
ﬁuctxﬁcauon somewhat resemblmg a cone. (Stern~

berg.)
PLA'!E 56. V L p. 469, Qt seq.

Extinct Plants z‘rom the Coal Formation. .

»an 1. Copied From a sketch Yy "Mr. Sopmth " of. the
° -baseofa }awe trunk of Swnllana, standing i m 1803
m the chﬁ" at Bag Hall near Newbxggm, on the

'*“ify an giror in copying tl’us ﬁgure the brancbea are made ton |
_ broad in proportion to the’ leaves. o
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coast of ‘\Iorthumberland‘ This fmgment is about
five feet high, and two feet. three inches i in d;amcter
at its base.®* Scale- one—twenty—f'oufth (Sopw:th.)
2. Fragment of the bark on the trink of a-Sigillaria,
from Earl Fitzwilliam’s coal mine at Elsccar, near..
Rotherham: In this niile many large trunks are
seen inclined in all directions, and some nearly ver-
tical. (See V. I. p. 470, Note.) The hark is converted
into a thin lamina of coal, and remains attached to .
the lower portion of this specimen. It exhibits on
its outer ‘surface scars formed by the articulations -
of the bases of leaves; these are penetrated near
theiv centre by three apertures for vessels that
passed from each leaf into the trunk. The decorti-
cated upper part of this specimen presents an im- ‘
pression of its strinted internal surface, and exhibits
beneath each scalé two oblong parallel apertures,
through which the vessels from ‘a leaf penetfated
the trunk. Scale one-half. (Original.) )
The substance of the trunk must have beeun in
a state of decay, before the mud, which is now har-
dened into shale, could have entered the interior of'
the bark.- When trunks of this kiad are inclined
at an angle exceeding 45° théy are usually dis-
tended with sandstone, or sandy shale; when at a
less angle: than 45°, they are most commonly coin~
: pressed, and have only a thin fat portion of shale,
" ° formed of indurated mud. within their bark. The
bark, wherever 1t has not penshed, is converted w
“ea coal. !
N 2’. Articulating” loa?-scar on. the exterit it of the bark of-
’ another large trunk oFngﬂla,nar l‘rbm Elsecar. Nat.

Co M. Ad, Brongnuirt fownd & swm of ngﬂlaﬂ:& ina coal mine ;u
Psm in Westphalia, which was mehowmous near its top. . 7 v 3
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<size.  On comparing tlns scar with those upon the
baih of Fig. 2, 1t may be scen that the different

. modes of articolation of the leaves with the cortical

»

mtcgument prcsent obvious charicters, on which
specifie distinctions mav perbaps most casly be
established, n this very obscure and curious fannly
of extinct plants  See vanons figuies of these leaf-
scars 1 Lindley and Hutton’s Fossil Floia, Plates
563. 50, 57, 71. 72 &ec. In Figs 2, and 2, as n
many other species, decunent hmes are visible on
both sudes af the sear. (Ongmal )

Tig. 8. Ulidondron Allamy,  (nedrs)  scale  one-fitth.
See V. L p $75 Note Diawn fiom a plaster cast
of an nupresston on <andstone, m the Musewm of
the Royal Socucty of Edwbuigh fiom the Coal for-
mation at Craigleith. Thi. sandstoue his founed
a natural would on the nuter suiface of a stewy,
whidh bis entnely peished, owr cast gnes o f1e-
smmle of the small thomboidal scalis, and of thiee
lavge round scars on the exteuor of the trank.
Thie naprission has becn figured, m w mverted
posthion, by Mi. Allan m Vol IX Tiwme Royal
Soe. e, 1823, PL NIV, p. 236, (On.wmal.)

Our figume represents the tiunk m ats natwal
posttwn,  In the centre of each scai s a (uity,
mduating the place of attachment of 2 cone. The
vpper portion of each scar 1s marked with furrows,
produced by pressure of the loug 1adiating seales
at the bottowm of the come. Tlus piessure has
neaily obliterated the smailer rhomboidal scales of
the buk, mn those pamts whete the furrows are
deepest; on the lowct poition of the scars, the
scales of the bark have been but shightly modified
by presswie of the cone,
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Fxg 4. A smgle scar formed by the attac}xment ofa cone‘
of another | spectes, Ulodendmn Ittcamz, (nobzs) dl&* ;
covered by Mr. Lucas in"the S. Walég’Cnhl field
near Swansea. Some scalcs aiid. spennd-shaped%
leaves of the trunk are still presenec‘{ arowid | “the hart
gin of thisscar. As the bark has fallen off, we have-
only the impression of its inner surface. This sur-
face exhibits small apertures, th:ough which vessels
entered from beneath the bark-scales into the trunk. .
On the upper part of the disk, the traces of many *
of thebe ‘vessels have been obliterated by pressure -
of the cone. Scale one-fourth. *(Original.)

Fig. 6. Ulodendron Stokesii. (nobis) A large oval scar,
(4} inches in its longer, and 3} inches in its shorter

‘ diameter) preserved in shale from an unknown lo-
cality in the English Coal Formation. Ouo the
margin of this scar are the remains of rhomboidal
scales, and impréssions of ‘'scales, and a few small,
leaves, Within the disk a few fragments only of
the bark remain near its upper margin, Near its
centre,” is the mark of the insertion of the stein of
a large cone. The lower half exhibits a series of%
small tubular cavities, marking the place of vessels
which passed from the bark into the trunk, ong
beneath each of the bark-scales that have fallen off.

" . In the upper half of the Scar, there are bt slight

" traces of these cavxtles, 'md the surface is marked

.with farrows, produced - ‘by pressuré of the long’

- -'_:‘rndxa,tnng sciles of the base of the cone. ‘Scale ones
"+ Ufifth. (Ofiginal. AP
Flg 6. Ulodendwn Rhodu (nob:s) Sear on a scaly -
' stem, from tbe Coal field, gf Silesia; ﬁg&i:ed by Khode”
m his Beitrage zur- Pﬁunzmkuud‘é “Her Vorwelt,. L.
. PL.3.-Fig: 1. The lower portwn of this Scar,
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retains the bark-scales mbdified by pressure of the
Strobilus or cone.that grew from the centre of the
disk. . The upper-portion of the Scar is without in~
dications of. bark-seales, and is covered with radi-

., ating: furrows, impressed on it by the long slender
scales of the base of the Strobilus, which have obli-
terated the bark-scales.®

"The character of this scar approaches to that of

_ Fig. 5, but its proportions differ, measuring 3}
inches in the longer, and 2} inches in the shorter
diameter. The scaly bhark (which in Fig. 5 has
been almost entirely removed from the area of the
scar), is preserved on the lower portion of the disk
of Fig. 6. Seale two-ninths. (Original.)

Fig. 6. Cast of Ulodendron Conybearii (n0bis) formed
by Pennant sandstone of the Coal formation at
Stapleton near Bristol. This cast expresses the
exact form of an_oval scar, or cavity on a stem
from which a cone had fallen off.

The disk is covered with slight ridges and furrows,
radiating in all directions from the point of insee-
tion of the cone, and formed by pressure of its
lowest scales upon the portion of the stem to which
it was attached. Beneath the point of insertion, a

# The portions above and below the line drawn across Fig.'6, are
copied from two scars in Rhode’s figure. Rhode considers tliese-
.impressions to be flowers, and the compfeased bark-scales to be the
Patioles of the ﬂownr, and has, repreaev-ted the trunk in an inverted
position. !

. As, In every ﬁpecies of Ulodendmn whmh we have seen, the fur-
rrms produced by scales at the base of the cone,-are deepest on the *

w upper portion of the Scar, we infer from thig circumstance that the
cones were inclined uwpwards and inwards, with their axis approxi-
mating to that of the $tém from which they issued. -
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few small scales of the bark remam adheri mg to the
Sandstone, Scale one-fourth., . (Original.) .

an. 7. Portion. of the trunk of Favularia, one-f'ourth

‘nat. size. ,This plant is distinguished by the tessel- ;
lated appearance of the scales, whi¢h coverthe space

between each fluting of the Bark, In the centre of:

the area of each scale is a club-shaped scar, which

gave origin to a leaf; it was a dicotyledonous plant,

probably allied to Sigillaria; and its, stem’ must

have been covered with a mass of densely 1mbr1cated“.'
foliage. In the Genus Sigillaria the leaves were
more distant from one another. The Rows of scars

are separated by a groove, Fig. 7. b.; their dispo-

sition in the vertical direction is indicated by the

line a. (Lindley, Foss. FL. Pl 73.)

. 8. Reduced from Lindley and Hutton’s figure (PL -

31) of the central portion of a Stigmaria ficoides,
from Shale in the roof of the Jarrow colliery neas
Newcastle. We have herc a view of the inferior
surface of this curious plant. 1Its dome-shaped
hollow central trunk, or stem, was three feet in
diameter, and fitted to sustain horizontally in a..
floating position the numerous long branches by
which it was surrounded ; these divide into two, at
a-certain distance from the Trunk. When pcrfcct;
and floating in water, its appearance must have
rosembled - the form of an Asterias. On the two
longest branches, a. b. is seen the longitudinal de-
pression, which is usually adjacent to the small.

“internal woody axgs of these branches, and from its

position " iir this fossﬂ .we learn that .the place . of

 this depression was on the inferior surface of dach.

branch.  Seale one-twenty-iourth (See V. I p
476.y ;
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an 9. Vertlcal sectmn of tl}e dome—shaped tmnk of

* Stigmaria,, shewitig the relative position of the
.branches. (Lindley and Hutton.)-

Fig. 10. Restored portnon of & branch of Stngmana,

_ shewlng the mannér in which the long cylindrical
* leaves proceeded, from the tubercles around its sur-
face to the length of many feet. In front, extend-
ing from a. to b. is scen the depresston adjacent to
the interndl eccentric woody axis . From b. to c.
this axis is luid bare by the removal of a portion of
. the sandstone.” This part of the axis is drawn from
a specimen in the_ Oxford Museum Scale onc-
seventh. (Original.)

Fig. 1]. Fragment of a Dranch of Stigmaria, shewing
the‘charactec of the’ Tubercles, which formed arti-
culations with the bases of the leaves. The enlarge-
ment of the leaf towards its base (@) secms to have
been calculated to strengthen this part, and to afford
space for the articulating socket. This socket
formed, with the spherical tubercle, an universal ball
and socket joint, admitting of motion in every di--
rection to a long cylmdncal leaf floating 1 water.
Scale one-hulf. (Sternberg.)

L}

Prark 66% V. L p. 483 et seq. .
Appearances presented by longitudinal and transverse -
sections of recent and fossil Coniferous woods, cut into
thin shccﬂ-, and’ magmﬁed 400 times. (Nicol.) i
Elg I. Longxtudmal Secuou. of Emus Strobus, cut pa-
rallel to 2 medullary rax L
Fig. 2. Transverse Section-of the same.
a, a. Portions pf concentric annual layers,
Fig. 3. - Longitudinal Section of Araucaria Cunnmghamx.
:s¥ig. 4. Transverse Section of the same, '
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Fig. 5. Longitudinal Sections of Araucaria excclsa,
shewing polygonal disks, in double and triple rows,
oh the suiface of the longitudinal tubes. Some of
the tubes are without disks, as in all Ceniferze.

Fig. 6. Tiansverse Section of Arancuria excelsa.

a. Portion of concentric annual Iayer. )

Fig. 7. Radiating and concentric structure of a hranch
of Pinus, as seen by the naked eye in a transveise
soction; the microscopic reticulations are onmitted.
(8ee V. 1. p. 486, Note.)

a. u. Concentric annual Tayors, indicating periodical
growth.

Tig. 8. Longitudmal Scctmn of Pinus, shewmg the rela-
tive positions of the longitudinal vessels and me-
dullary rays.

a, Longitudinal vessels, forming the woody fibres.

b, Medullavy rays.

Poarr 57. V. 1. p. 494,

Sections exlubiing the silicified remams of Conifere
and Cycadew, in their native bed, between the Portland
and Pubeck stone, on the const of Dorsctshire.

Iig. 1. Appearance of trunks and roots of large Coni-
ferous trees, and of trunks of Cycadites, m the
black earth, which forined the soil of an ancient
Forest in the Isle of Poriland. (De la Beghe.)

Fig. 2. Remarkable coneentric Ridges of Stone, arpund
the erect stump of a Fossil, Tree in the Isle of

-+ Ptefland. Scc V. L. p. 495, Note. (ilenslow.)
hg. 3¢ fnclined position of the petrified stunips of large
Couiferso, and of the bed of black mould and peb-
bles in which they grew, near Lulworth Cove, on
the Coast of Dorset. (Buckland.) ,

GLOX. 31, H v
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e PiiiwEs, V. 1 493,
4 _,Cym xevoliita, producmg Buds from: the axille of the
“§cplgs,  op’ persmbent bases of Ieaves, that form the false
“batk.” “Drawn from a plaot in the conservatory of Lord
C' renvnlle at Dropmore, 1832

Prate 569, V I p 494.

’Flg. . Zamia pungens, thh its fruit, as it grew at
~"Walton on Thames,’ 1832, in the Conservatory of

Lédy Tankerville. (Lambert )

Fig.2. Fransvérse section of the trunk of Zawmia horrida,
fronr the Cape of Good Hope.  (Buckland.)

Fig: 3. Transverse section of 2 young trunk of Cycas
revoluta. See Geol._'[‘raué‘ Lond. 1828, N. 8. Vol. ii.
Pt. 3. PL 46 (Buckhmd.)

PLATE 60. V. L. p. 497.

"Fig. 1. Silicified trunk of Cycadites megalophylius,

from the Dirt bed in the Isle of Port]nnd. (Ori-

. ginal) '

" Fig. 2. Portion of the Base of I‘lg 1. See V. I p. 497,

Note. .(Original.). -

“In Plates 60,61, A represents the central mass of cellular
tissue. B’ the single circle of radiating woody plates.
'C the cm.le of cellular tissue, surrounding B.  And D
the -case ot false Bark, surrounding C. And in PL 61,
.Fag 1, repxesents ;*second circle of rad:atmg woody‘
p1a'tes. T L rf_

- ‘,“ t":, v

L S
AR Lt

Pm‘ra ()I V 1 p 497 Note‘

}u«r 1 Slhuﬁed ‘trunk of Cycadites mlcrophyllus, from
. the. Isle ‘of, Portland, with numerous buds rising
.. from tlm axﬁlm of thé Petwles (Ongmal ) .
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I*lgs 2, 3 Vertical séctions of ag'ltised Petioles, com-
posing the false bark on the trank of Cycadites
microphyllus, and of embryo Buds. In the bud,

" . Fig- 2. d. the division hetiveen the two woody circles
is not distinct. In Fig. 8.d. it is very obvious; bint -
the intermediate circle of cellular tissue is repre-
sented only by a fine line, Sece V. L p. 498, Note.
and p. 500, Note. (Original.)

In the sections of PL 61, Figs. 2,3, and PL 6‘2 the
following letters are used to indicate the same parts. a,
cotton, or down; &, integument of petioles or scales; ¢,
buudles of vessels; d, woody circles; e, imperfect woody
circles; f, cellular tissue; g, embryo bud; %, gum ves-
sels, *

Prate 62. V. L p. 498, Note.

Fig. 1. Longitadinal section of a Petiole of Zamia spi-
ralis magnified two times. It exhibits four bundles
of vessels passing longitudinally through the cellular

. tissue, which is interspersed with gum vessels. -.V.

o Lp. 499. (Original.) :

¢+« A. Transverse section of Fig. 1. mawmﬁed and showing

. the irregular disposition of the bundles of vessels

) ,,‘. “ (Orxgmal.)

ey ‘Blagnified view of one of the bundles of vessels at
A, ¢. (Original.)

B ¢, Magnified transverse section of a bundle of ves-
sels in the petiole of Zawmia horrida. (Ongmal )

an 2, Longttudmal section of a portion of an agatised
pﬁtlp!e of Cycadites microphyllus, from. Portland,
magmﬁe& four times. . The down or cotton at g, is

i

. These ve;:y beautlful and instructive sections wero presented to
me by My, Witham, being porhons of a trunk which I had placed
at bis disposition. B
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. most beauttfuﬂy preqeﬂed and the mbeguments of

the petiole 3, longitudinal vessels ¢, and gui ves-

o osels f, correspond with, those in Fig. 1. See V. 1.
"’ 7. p 499, Ngte. (Original. > S

Fig 3. Tmnsverse ‘section of a. portion. of the lowest

Petxoles, in PL 61. Fig.-8, &, c, magnified four
. “times.. The. disposition of the bundles of vessels is

2" 'nearly parallel to the integument of the Petiole.t
. d Magmﬁed portion of. the double woody cxrcle, within
.. .+" the Embryo bud, Pl 61, Fig. 3, ‘d.

o, More highly mdgnified poruon of the embryo double
.- ‘woody circle d. -
¢. More highly magnified sectxon of one of the bundles
of vessels, adjacent to ¢, .

These bundles of vessels exhibit, in tben- transverse
Section, a series of minute tubes, arranged in rows, and
between these rows, opaque plates of compressed cellular
tissue, resemblmg portions of medullary rays.

The fibrous structure of the integument is preserved in

sevéral parts of &. SeeV Lp. 501 Note. (Origina])

* M. Robert Brown has notlced in the cellular tissue of a silicified
trank of Cycadites, portions of Chalcedony hearing the form of ex-
travasated gnm withia the truriks of recent Cycadee. He has also
recognised spiral vessels, in the laminated woody circle of a mature

. trunk of fossil Cycadites, and also in the laminated circle witliin a
silicified bud of the same, near “Jts origin.

+ A fawiliar e‘ample of a nearly similar disposition of bundles;

of vessels, passing into thé Petiole or leaf-stalk, may be seen in thg

" base of the fresh fallen lcaves from a horse-chesinut trée, or in thig -
scars on s cahbage-stalk, from which ledves have fullen 68, -
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PLATB 63’“‘ V !.p 503

Fxg. 1. Recent Pandanfls, of S. America, twenty feet
Ii;gh with its fruit attached. {Mirbel.y

Fig. 2. Fossil fruit of Podocarya, from the Inferior Oohte,
near Charmouth, Dorset. Great part of the surface’
is covered with a stellated Epicaipium? the points’
‘of many seeds project in those parts(e) where the
Epicarpium is wanting. (Original.)

Fig. 3. Reverse of Fig. 2. shewing the seeds placed in-
single cells (§) around the circumference of the fruit,
These seeds stand on a congeries of foot-stalks (d)
composed of long fibres, which terminate in the re~
ceplacle.(#) The surfaceof the receptacle is studded
over with small disks, i which these foot-stalks
originate. (Original.)

Fig. 4. Base of the samc fruit, shewing the transversd
section of the receptacle (#), and the summits of
many abortive cells on the left side of the receptacle.
{Original.)

Fig. 5. A single seed of Podoc‘irya converted to carbo-
nate of lime. Nat. size. (Original.)

Fig. 6. The same magnified. (Original) ~ o

Fig. 7. Transverse section of a seed magnified. Two

" lunate marks, of a darker colour than the other part,
appear near its cenire, f'. See Fig. 8. and the

. middle of Fig. 10. (Original.) '

hg 8 Magmﬁed portlon of Fig. 3: shewmg a thhered

» Ez}llarmm of L etter:oj' qum‘mcc '

a; Steﬂated tuberiles, each one covermg the apexof a smgle see.d
b. Scetions of the seed cells. . oL
‘e, Baises of gells from which seeds have fullen. - :

d: FibrousToot-stalks between the weds and receptacla e

e. Apices 6F seeds uncovered. )

J. Trangvorse seetion of seeds.
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sbgma m ﬂw ceni:re ‘of dach’ hexagonal tubercle (a),
beneath these tubercles is a longitudinal Section of
the single” cells (b), eaclf containing one seed (f);

" and ‘in front of these cells are the hollow bases of

other cells (¢, ¢) from which seeds have been re-
moved. (Original.) .

Fig. 9.” Another magnified portion, shewing the apices

of many seeds (e) from which the prcm‘pmm has
been removed. (Originel.)

Fig. 10, Another magnified portion, shewing at 4, &, ¢,

more distinetly the same parts as at Fig. %; and at
d, the upper portion of the fibrous foot-stalks be-
neath the bases of the cells, ¢. (Original.)

Fig. 11, Summit of one of the drupes or groups of celis

into which the fruit of the recent Pandanus is
divided ; shewing an hexagonal disposition of the
coronary tubercles, each bearing at its centre the
remains of a stignia, as in the Podocarya. See Figs.
16. 17.  (Original.)

Fig. 12. Exterior of a single sced-cell of Pavdanus odo-

ratissimus.  (Jaquin. Frag. Bot. PL 14.)

Fig. 13. Scction of a Drupe of Pandanus odoratis:imus.

The central cell containing « seed, ig placed between

. two abortive cells. At the apex of each cell in this

drupe (a) is a withered stigma. (Roxborough Coro-
mandel. PL 96.)

“Figs. 14, 15. Sections of a Drupe of Pandanus odoru-.

tissimus, shewing the seeds within the prolific cells
snrrounded by a hard nut.  Deneath this nut is.a

~ mass of rigid fibres like the « beneath the seeds of

Podocarya. (Jaguin.)

F}g 16. Sununit of the-hexagonal tnbercle at the apex

of a cell of Pandanus humilis, with- -y withered
" stigma in ihe centre. (Jaquin. Frag. Bot. PL 14.)
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Fxg 17. Side view of another tuberde of the same

species. (Jaquin. Frag. Bot. P, 14)

PLat 64. V. L p-0617..

IFig. 1. Fossil leaf of a Flabelliform Palm from the Gyp-

Fig.

Fig.

-

by

sum of Aix in Provence. (Brongniari.) . ‘

2. Upper portion of the Fossil trunk of a tree
allied to Palms (nearly four feetin diameter), from
the Culeaire Grossier at Vailiet, near Soisgons, ‘pre-
served in the Musewn d’Hist, Nat. at Paris. See
p. 518, Note. (Brongniart.)

PraTe 63, V. L p. 520

1. Scetion across the Wednesbury Coul basin fromn
Dudley to Walsall,  (Jukes.)

The cxtensive lvon foundries which cover the
surface of this district, and the greater part of the
mannfactures in the adjucent town of Birmingham,
originate iu the Coal and Iroun ore, with which the
strata of shale in thig Coul basin are mchly loaded.

Thue Dudley Limestone, here found immediately
below the Coal formation, occurs usually at & much
greater depth in the series. The Mounntain Lime-
stone, OId red Sandstone, and Ludlow rocks, are
here wanting.  (Sec PL 66, Pig. 1.)

2 Section, shewing the b'wm-shaped d:sposmon of
the Carboniferous strata in S. Wales. (Rev. W..
D. Conybeare.)

. "The richest beds of Coal and Iron ore are placed
ahnust immediately above the Mountain limestone.
(See pp- 65, 529.) It is to this district that our
Posterity must look for their future supply of Coals,
and transfer the site of their Manufactures, when
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v the C‘oal ﬁelds of thé Morthern and central parts
~ of England shall be exhaustgd *
"Fig. 3.. Section. of inclined Carbopiferous strata, over-
T L, unconformably ‘by horizontgl strats of New,
" .Red Sandstone; Lins, and Oolite, i’ Somersetshire.
This Section illustrates the manner in. which Car-
bomferous strata -have been elewt&d at their extre-
mities around the c:rcumference of a basin, "and
depressed towards its centre, and alsor mtersected
by fractures or Faults. See V. L pp. 527, 542,
.. In Section 1; 2, of this Plate, no notice is taken
of {,he Faults which mtersect the Coal basins,

PLA’!.‘F (‘6. V.L p. 527, Note.

I’w. 1. Section of the strata composing the Silurian
System, and’ the lower part of the Carboniferous
System, on the fronuers of England and Wales.
{Murchison.)

Fig. 2. Appearance of Faults mtersectmg the Coal for-
mation near. Newcastle-on-Tyne, copxed from a
portion of ohe of Mr. Buddle’s important sections

* of the Neweastle Coal field, in the Transactions of
- the Nat. Hist. Soqxety of - Nerthumberland, V. L.
Pt 3, Pl XXI XXII, XXIIL+ The advdntages'

e The lawér and rzehest beds of this Ceal distnct are not only
raised. to the surface, and rendered easily accessible around the ex- -
térnal margin of. the basin, but are also Lrouglht within reach m,
consequence of another important elevation, along an. anticlinal line, b

" ruging neuﬁy E, aind W. thiough a considerable portxop ot the in-
terior of IhB Mu, in the direciion of its longer diametér

1 1 feel it a public duty to make ky.wn an act of m‘r. ﬁudd]e,,
which will entitle him ‘to the gratxtude of poaterity, and’ has Bét ah",
m:ample, whieh, if gengraliy followed in all extensive: unllierie’s, will*

¢ lives of thousaiids ol unfwiunate ‘miners, that: nust others
Berish for want of information which can, at this finfe,’ he, easﬂy .
tded for their préservation.” -This eminent Epgineer and Coal -
ewer has ‘presented to the Natural History Society of Newcasﬂe,
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resulting from these Intermptlons of’ the continuity -
of the strata are pomted out in ppi 543, 544. .

A large portion of the surface of thesc strata
near Newcastle is - covered with'a thick bed of
diluvial Clay interspersed  with ‘Pebbles, in the-
manner represented at the top. of this Section. The
effegt of -this Clay must be to exclude much rain-
water that wonld have percnlated downwards into
thé Coal mines, had stmta of porous 5audstone
formed the actual surface.’.

Prate 67, V. L p. 559.

Fig. 1. represents the case of a valley of Denudation in
stratified rocks, terminated abruptly by a cliff on

copies of his most important plans and sections, accompanied by

written documents, of the under ground workings in the Collieries '
near that town, in which all those spaces are carefully noted, from

whence ihe Coal has been cxtracted. Evory practical Miner is too

well acquainted with the danger of approaclung ancient workings in

consequence of the accumulation of water in those parts fram which

Coal has been removed. The sudden irrnption of this water futo &

mine adjacent to such reservoirs is occasionally attended with most

calamitous and fatal results. Soce History of Fassil Fuel, the Col«

licries and Coal Trade, 1835, P. 249 et seq.

The dictates of Bumanity which prompt us to aid in the preserva-
tion of human life, no less thau the ecouomical view of rendering
available at a future time the residuary. portions of our beds ‘of
Coal, which will not now repay the-cost of extracting thom, should’
“iuduce all proprietors and other persons connected with Coal Mines, |

-and especially Engineers and Coal Viewers, to leave to their succes-
sors a legacy, which will to them be precious, by preserving minute
and exaat, recorﬁs of the state of the coal in their respective dxstucta.‘
1t can, however, ‘scarcely be sxpected ‘that such measures will be
g'éﬁemlly and systomatically .adopted throughout the many Coal
fields of, this country, unless the subject be legidatwely taken up by,
those biigiak persons, whom it liehoves, as ‘guardians of the future
wélfaré of the natiom, to institute due mieasures, whilst the ' opportu- o
nities exist, for preventing that loss of Tife, and’ property, which a
little attention bestowed in season, will preserve “to posterity. .
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the sea-ghore; this figure is intended to illustraie
two causes of the production of Springs by descent
of water from porous strata at higher levels; the
first, producing discharges in vallies of Denudation,
along the line of junction of porous with imperme-
able strata; the vther, by the interruption offered
to descent of water by Faults that interscet the
strata,

The 1lills A, C, are supposed to be formed of a
permeable stratum @, o), @", resting on an imper-
meable bed of Clay b, ¥, &.  Between these two
Tills is & Valley of Denudation, B, Towurds the
head of this Valley the junction of the permcable
stratum a, «, with the Clay bed 6, &, produces a
spring at the point S.; here the interscetion of
these stiata by the denudation of the volley aftords
a petennial issne to the Rain water, which fally
upon the adjacent upland plain, and percolating
downwards to the bottom of the porous stratnm a,«,
accumulates therew uuntil it is discharged by nume-
rous springs, in positious similar to S, near the head
aud along the sides of the vallies wlich mtersect
the junction of the stratum @, ¢, with the stratum
b,&. Sce V. L p. 5569.%

The Hill C, represents the case of a spring pro-
duced by a Taolt, 1. The Rain that falls upon
this Iill between I, and D, descends through the
porous stratumn «”, to the subjacent bed of Clay .

* The term Conthe, 5o common in the names of upland Villages,
is usually applicd to that unwatered , oxtion of a valley, which forms
its continuatioa beyond, and above the most elevatnl «pring that issues

into it;
b
h
a

('aﬂ-

anted avound the margia of elevated plains.,

ut thas point, or spring head, the valley ends, and the Combe
The conveniences of water and shelter which these spring-
Hord, have vsnally fixed the site of the highest villages that
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The inclination of this bed: dn’ects its ‘course to-
wards the Fault H, where its progress is intercepted
by the dislocated edge of the ‘Clay bed ¥, and a
spring is formed at the point f. Springs originating
in causes of this kind are of very frequent occur-
rence, and are easily recognized in cliffs upon the
sea~shore.* In inland districts, the fractures which
cause these springs arc usually less apparent, and
the issues of water often give to the Geologist notice
of Faults, of which the form of the surface affords
no visible indication. See V. I. p. 560, Note.

Fig. 2. Section of the valley of Pyrmont in Westphalia.
A cold chalybeate water rises in this valley at d.
through broken fragments of New Red Sandstone,
filling a fracture which forms the Axis of Elevation
of the valley. The strata are elevated unequally
on opposite sides of this fracture. See V. I. p. 561.
{Hoffmann.) . -

Explonation of Letters referred to in this Figure.

. Keuper.

. Muschel-kalk or shelly leestone

Variegated Sandstone.

Cold chalybeate Springs rising through a fracture on
the Axis of Elevation of the Valley. :
M. The Muhlberg, 1107 feet above the sea.

" B. The Bomberg, 1136 feet above the sea.

“P. Pyrmont, 250 fect above the sea.

& = a

Fig. 3. ' Scetion reduced from Thomas’s s&?\;ay of the
mining district of Cornwall (1819); it" exhibits

‘1. % Three such cases may be seen on the banks of the Severn near
Bristol, in small faults that traverse the low oliff of Red Marl and
Lias on"the N. E. of the Aust Passage. See Geol, Trans. N. 8.

Yol. I, Pt. I1. P1,.47. o
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the manner in which the Granite and Slate nedr
Redruth are intersected by metalliferous Veins,
terminated abruptly at the surface, and descending
to an unknown depth ; these Veins are usually most
productive uear the junction of the Granite with the
Slate, and where vne Vein intersects another. The
mean direction of the greatest munber of them is
nemly from E.N.E. to W.S.W. They are inter-
sected nearly at right angles by other and less nu-
merous Veins called Cross Courses, the contents
of which uswally differ from those of the E. and
W, veins, aud arc seldom metalliferous.

The Granite and Killas and other rocks which
intersect them, e. g. Dykes aund intruded musses of
more recent, Granite, and of various Liuds of pur-
phyritic rochs called Blvans (see Pl 1,0 9. 6. ¢)
arc considered 10 have occupied their present rela-
tive positions, before the origin of the fiwsurcs,
which formn the metalliferous Veins, that intersect
them all.  (See V. L. p. 550.)%

* In Vol. 1. p. 652, Note, a reference is made v some mportant
ohservations hy Mr. R. W. Fox on the Electro-magneic actiouy
which are now going on in the mines of Comwall, as hemg fikely tu
thiow important Jight on the manner in which the ores have been
mtroduced to metalhe veins,

The following olscrvations hy the same genfleman in a recent
commanicstivn 10 the Geologienl Bociety of London, (April, 1836.)
appear (o contain the rudiments of a Theory, which, when maturely
developed, promises to offer o solution of thix difficalt and complex
Problem,

M ithe admitted that fissures may have been produced hy changes
in the temperaturs of the carth, there can be little difliculty in also
admitting that clectrieity may have powerfully influenced the existing
arrangement of the coutents of mineral veins, Hew are we other-
v«&) account for the relative position of veins of different kinds
W speet to each other, and likewise of their conteuts in roference
toldhe rochs which they traverse, and many other phenomena ob-
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‘Prate 68. V. 1. p. 563.

Section shewing the basin-shaped disposition of Strata
belonging to the Tertiary and ‘Cretaceous Formations, in .
the Basin of London, and illustrating' the causes of thio
rise of water in Artesian Wells.  Sec V I P 06’4 Note.
(Original.) ‘

scrvable in them? Copper, Tin, Iron, and Zinc, in combination
with the sulphuric and mauriatic acids, being very soluble in water,
are, in this state, capable of eonducting voltaic electricity ; so, if by
meaos of infiltration, or any other process, we suppose the water
to have been impregnated with any of these metallic salts, the
rocks containing different salty would undoubtedly hecome in diffe-
rent or opposite electrical couditions ; and hence, if there Were no
other cause, electric currents would be generated, and be readily
transmitted through the fissures containing water with salts in sola-
tion; and decompositions of the salts and a transference of theie
eloments, in some cases, to great distances, would be the nataral re-
sult. Bat, on the known principles of Electro-magnetism, it is evi-
dent that such curfents would be more or less influenced in their.
direction and intensity by the magnetism of the earth. They cannot,
for ingtance, pass from N, to 8. or from 8. to N, so easily as from
E. to ' W. but more so than from W. to . The terrestrial magne-
tism would therefore tend, in a greater or less degree, to dircct the
voltaic currents through those fissures which might approximats to
an east and west bearing, and iv separating the saline constiments,
would deposit the metal within or necar the clectro-negative rock,
and the acid would be determined towards the electro-positive rogk,
and probably enter new combinations. Or, the sulphuric acid might,
by means of the same ageney, be resolved into its clements; inwhich -
cage the sulphur would take the direction of the metal, and the ox-
ygen of the acid, and in this way, the metallic sulphurets may have
probably their origin; for, if f mistake not, the metallic mlphatn,
supposing them to have been the prevailing salts, as ai present,
would be fully adequate to supply all the sulphur required by the
same metals to form sulphurets; indeed more than sufficient, if we
&educt thé oxide of tini, and other swetalliferous oxydes found in our
mines. The continued circulation of the waters would, in time,
bring most of the soluble salts under the influence of these currents,
fill the metals were ig great mensure separated from their solvents,
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110" EXPLANATION OF PLATE 69.° ~

PLATEGQ V. I ;»565

Fig. 1. Theoretical scction, 1llustratmg the Hydraulic
conditions of strata disposed in the form of Basuxs.
See Vol. I p. 565, Note. (Original.)

" Fig. 2. Theoretical section, shewing the effect of Faults
-and Dykes on water percolating inclined and per-
meable Strata. See Vol. 1. p- 6566, Note. (Original.)

Fig. 3. Double Artesian Fountain at St. Ouen,, near
Paris, raising water to supply a Canal basin, from

5 two strata at different depths. The water from
i:;; ~ the lowest stratum rises to the greatest height.
Sec V. L. p. 662. Note. (Hericart de Thury.)

< e

and deposited in fhe East and West veins, and near the rocks to
which they were determined by the electric currents.”

In a Letter to the Autbor upon this subject (Junc 29, 1836), Mr.
Fox farther remarks:

¢ 1t should be observed that in proportion as the deposition of the
metals procceded, the voltaic action must necessarily have heen
considerably augwented, 50 as to render it highly probable that the
wetals were chicfly depesited at rather an early poriod in the history
of thoe containing veing; and their intersection by other veins seems
to strengthen this prubability.”

Mr, Fox has found by experimeut that when a solution of muriate
of Tin is placed in the voltaic cnrrent, a portion of the metal is de-
tersmined towards the uegative pole, whilst another portion in the
stute of an oxide passes to the positive pole. This fact appears te
him to afford a striking illustration of the mauner in which Tin and
Copper have heen separated from each other in the same vein, or in
contiguous veins, whilst these metals also very commonly oceur to~
gether in the same vein.’
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Pl. 2.

1. Ressoration of Dinotherium, see p. 603. 2. Head of Dinotherium
giganteum found at Epplesheim in 1836, See Sup. Note, p. 603.






Id

SR 40U A LR JuOE mo L nynw apRyan g pssof 1ongaa fo 101)14038931

2wl et vrren g
Sttt uers wazes prpebor ; 7 e alia






24240y Juoy Jo wnsdoy ay) wosf vypusaphyang pssof fo suopys

unuedD Wnrt YT









MEGATHERIOM

Sondeof, \ 1 o 2 fiet

rrva




‘HiaMYPHORUS

nlskvuones

LSYPUS GRANDIS
dinle of MY L3 B4 rhec
- +

ey et Thoth b Pigs 18447 > 3







Pl. 6.
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¢ upper and loxer Jaws of Ichthyosa

“Teeth, and Sections of th






Pl. 12,

ICHTHEY0SAURUS.

Sternal Arch and Paddlcs.

Articulations of Vertebre.
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Pl 14.

Skeleton of Iehthyosuurus containing within it scales and digested bones of fishes.
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TOPROLITES,
Chizrly fhom the Lias ab Lyme Reges
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Head and Juws of Plesiosanrus Dotichodeirus.

Compound sterno costul Ares of Plesiosaurus Dolichodeirus.
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PL 22,

PTERCDACTILUY CRASCIROSTRIY

de restermd by G 0dluss.

1 Fisher
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Pl 23.

from Stonesfield, 010%:

Right Lower Juw of Megalosaurus

i

Teeth of Megalosaurus from Stonesfieldy 0zon







Pl 24,

Teeth and Bones of Iguanodon and Iguana.
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Pl 25

Teleosaurus. 3. Steneosaurus.

Fossil Turtle from the Slate of Glaris.
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Ctenoid .
5 6

Characteristic scales of the four orders of Fishes.—Agussiz.

Jaw and Teeth of Sauroid Fishes.

Nat. size.







Pl 27

Setsnangy:
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Lepidosteus osseus.
living in rivers of N. America.
Megalichthys Hibberti, upper Juw : nat. size.
from & young animal.

Lepidosteus osseus, lower Jaw : nat. size.
from a young animal.
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Fossil Aspidorhynchus, from the Jura limestone of Solenhofen.
Exvamples of recent and fossil Sauroid Fishes.






Pl 27,
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Fam: Lepidoides.

Amblypterus from the Coal formation at Saarbriick. Half nat. size.
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Pl 274

Teeth of Port Juckson Shark, Cestracion Phillippi.
B

Vavions fissil forms of Tecth in the fumily of Sharks 11, Palate of Ray.

Jaw, Tecth, and Spine of Hybodus, an extinct genus of Sharks.
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;FOSSIL PENS AND INK BAGS OF LOLIGO FROM LIAS AT LYMI
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PL.33.

NAUTILUS STRIATIS,

’

en < _./v P4 .//./1 //%, Zeitter. sc.
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NAUTILUS PONPILIITS,

Zeatter,
R Owen.del
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AMMONITES OBLUSES,

1Figher, dol,
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AMMONITES HETEROPHYLLTS,
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PL.39.

Norsal Saddte

Superior Gateral iobe.

Latera! Sadite

Ventral Saadie

sentral iobe
Auriluery lode

Ay lobe

Avviliary iode

Aecilary Le
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AMMONITES RETEROPHYLLTS, on. . wnt 2l ity

Zeitter, sc.






Ammonites
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Ammonites Henslow:

Badc of
\ Nodosus

Ammonites nodosus






Winding Parutions betwecn the Air Chambers of
AMMONITES GIGANTEUS

1 Cisher delets
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PL.43.

.
NATTILIS SYPHQ al.
tirom Dax.

NAUTIZUS ZICZAC, 3 . ’ Cast of a Chamber of
from, Zondon (lay. - NATUTILUS ZICZAC.

vt woversen Totion: 7/ NAUTILUS SYPHO.

1hisher del Zxjtter.1
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INK BAGH OF BELEMNOSEPTA

their FACREOUS SERATUWLS, fromthe LIAS of LYME REEIS.






Zeitter s

TRILOBITES & recent Animals allied 1o them.

T Fisher.del.
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Formation at Chomle in Bohemia.

Fossil Scorpion from the Coal






Fossil Insects, Spider, and Limulus. Nat, Size.

Tuil and Intestine of Scorpion from Chomle in Bokemia.
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Pl. 48,
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ENCRINITES MONILIFORMIS.
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Pl 51.
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Pl 54.

Recent Corals nth thewr Polypes






Pl. 55.

Empty Space 4 Feet.

Fossil Tree found prostrate in a Coal Mine at Swina in Bohemia.






Remuins of Plants, of extinct Fomilies, from the Coal Formation.
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Pl 57.

Fig. 1.°
h T— v %
Lower - o il Calcareons slate
Purbeck | ;- - ﬁ of fresh water
beds. ¢ , | format
Burrstone. w\
ot
Dirt bed, "
black mould, Temporary
and pebbles. dry land.
Portland f— Marine
. ” T — Jormation.
v s -

Section of the Dirt-bed in the Isle of Portland, shewing the subterrancan 1cmains
@f an ancient Forest. De la Beche.

Fig. 2.

Circular ridges and depressions on the Burrstone, in the L of Portlund, round un ercct
stump of a tree, four feet high, Sketched by Professor Henslow, 1832,

Fig. 8.
e e Soft burrstone.
- Ancient forest in the
dirt bed.
Lower Purbeck beds
conp‘ged of calcare-
ous slate of freshwater
fomauo:, Portland stone of
marine formation.

Section of 'the Cliff east of Lulworth Cove, Dorset. Bucklund.






pl. 58.

O LA

Cycas Revoluta with buds proceeding from the Azille of the bases of

fallen leaves. Scale .

»






Pl 59.

Zumia Pungens with its fruit.

2

Transverse section of Zamia Transverse section of @ young
Horrida. Scale 5. Trunk of Cycas Revoluta, %.






Trunk of Cycadites Megalophyllus, from L. of Portland. Scale 3.

D © B A B © D

Transverse section of the Trunk of Cycadites Megalophyllus from
1. Portland. Scale 3






IR

Fig. 1.

Trunk of Cycadites Microphyllus with buds in the axille of the Petioles
from I. Portland, Scale &,

Fig.2.

Sections of Buds and Petioles of Cycadites Microphyllus from I, Portland, Nat. size.






Pl 62.

Mugnified sections of Petioles of recent and fossil Cycadec.









PL. 63
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2, b4.

Paimacites Lamanonis from the Tertiary Gypsum at Aix.  Scalc }

Endogenites Echinatus from the Calcasre grossier near Soissons.  Scale g.
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INDEX.

Acrd®us, a genus of fossil sharke, i.,
268, c0 e

Actnoerinites, 30-ductylus, Miller's

wstoration of, i, 429. 7, . .
Adapis, character and place of, i. 82.
Agassiz, his recognition'of the scales of -

ammnivhites, how different from nan-

tili, 8635 Von Buch's thegry of.i.
7 352 " uses of lobes and naddles io,

1. 854 concluding abservations apon;
: isﬁﬁ-«gb‘l ; probable place of heart
Jin, . 58. .

tishes in cn})mliwa; . 191; oncuusey  Ananhicas, palatal teeth of, i 281.
1

of the death of fishes, 1. 122 ; onani-
grot colohites, i. 200 ; on Glais tar-.

tle,i, 257 ; his classification of fishea, *

3. 268; documents consigned to him |
by Cuvier, i. 267 ; his new orders of
tishes, i. 269, 270;

his aew arrangewent of Monts Balea

fishes, i. RS ; his discovery of be~ -

lemnites with ink bags, i. 3743 on-
the Inluteral struetnre of | radiated
anmmals i 415,

1nosins, 3 genus of trilobites, & 391.
chstadt, plerodactyles found “at, i
221,

3, fos a1 fishes of, 3. 285,

Allaa, Mr., his paper on Antim be-
toraaites, 1. 377,

Ambw, fossil resin from lignite, i, $20,

Amblypterus, fossil geaus of fishes, i,
279, .

Arnunontes, iormel by cephalopodous
mollusks. i, 833 ; characteristic of
diflecent formations, i. 333 geolo-
pical distiibation of, i. 334 ; geogra-
phical ditto, 1. 335 ; extent and nom-
ber of species, i. 334 ; size uf, 1. 334 ;
sub.genera of, & 334; shell com-
posead of three 1
nad shedls, i, 337, 338 ; outer cham -,

lozical re- -
sults estublished Ly, 1. 272, 2735 -

Arimals, final cause of thow creation,”

i. YOI ; lowef clusses of, predomi-

- nate i earlior stfata, i, 115 ; extinet

races, how conpectell with existing,
species, 1. 581 ; gpuses of their sud-
deu destruetion, i: 122 ; small nanes
beradapted for domestication, i. 100;
terrestrial, how buied in strata of
fresh water and marice formaton, i,
-128. v

‘Animal enjoymeut, one great ubject of

creation, 1,203, 301, .
Aniwal kingdom, four great dividions of,
couval, k. 61 ; early relditions of, i. 87.
Aximal life, extent of uptn our globe,
i. 102 ; progressive stagesof, i, X155
semaiy of in seecadary strata, 3, 72.
Animal réwnaind, niost intructive evi- -
dences in geology,t. 128 5 preserved
chietly by ogency of water,-t. 126
Anpelidans, forsil remains of, 1. 387.

Anning, Miss, lier discovery of ink bag

within horny sheath of belennite, 1,
374 ; her discoveries at Lyme 16,
passim ; her observationsan tonnegs |
tion of lignite with pentacrinites near
Lyme, i. 497 ; her discovery of fossil
pens and jok of Loligo, i. 304. .

, i, 336 ; exter- Anoplutherivm, charneter and place of,

i. 81. -

ber contained the animel, i, 337—  Andtice, Mr. W., his discovery of in. -

$39; doulle fuactions of shell, i,
338 1 contrivapces lo  streugthen
shells, i, 339344 ; ribs, architectu~

ral dispositign of, i. 341 transvérse Ant ealel

plates,use of thejr foliated Sdges, 1.344

sects in coal fyrmation, L 405 ; me
alichithys, &e fodnd in-Coalbr
alo il Y. 43, . 0 T T
Mumerus Jike that of mega.
theritim, & 1564 P

164, L . L
349 ; compoundintémsl arches, i. Adthticotheriar, churacter and plade

349 ; siphuycle, organ of hydraulie.  of, 3. 82w . . R
m)justmgut. b 360,%%1(;' ,'gﬁungtg(:; Apiocrinites, or péar eucrinitd, Miller's: °
uccasional. sfate of preserafion,” iv- - resloration of, i, 428:, " | .
351, 353 :'s;r,phumlgy ced difi-  Arachnidabs,-two; great, fimiligs of, =
resitly from - m-o‘&%? i, L863; ¥ faw fossil, i: 405 ST e
siphuncle, De. Proft’s asalysis of, Atdgo, M. on erpenditord’
i, 352 ; air chwmbers, more bgmplex * * wafer, i, 55%;, on Artesian” wells-in
1950  Fraicg, i, 564 %

in ammon'ue?u in nautili,




112

Araucariaffossk' «t coal formation, i.
486 ; pecnliadity,n stracture of, i.
486 ; fossil tranks near Kdinburgh,
i. 487 ; fossil in Lias, i. 487 ; loca-
Tities of living sporics, i. 488,

Ar'%'i)ga.um. its opgin still doubtful, i.

Armadillo, habit and distribution of, 1.
144 ; fore-foot of, adiipted for digging
as in the megatherium, 3. 154 ; bony
armour resembling that of megathe-
rium, i, 160—-162, .

Artesian wells, method of obhinin:g, i.
561, 568 ; examples of action of, i.
562 ; where most available, 3. 663 ;
cause of rise of water in, i. 564=567 ;
tewperature of water in, i, 567 ; ex-
tensive application of, i, 569 ; Chi-
nese manuer of boring without rods,
i. 568 ; great inpottanee of, i, 569.

Articulata, carliest examples of, i 62
remains of fossil, 1. 3865 four elasses
in all fossiliferous fornations, i. 4123
chavges fn families of, i. 412,  ~

Artos, artiticial fountains ia, 1. 562—

566,
Agaphys, i. 301, o .
Asgpaus caudatus, fossit eyes of, i.

ay . . .
Aspidorhynchus, i. 276. .
in ceal, i

Aﬁt%n;vphylﬁteg, abundant
Atmospheric pressure, sodden changes

of fatal to fishes, i. 126,

. Atmospere, functions of in circnjation
of water, 1. 557, 570 ; ancient state
of illustrated by eyes of fossil. trile-
bites, i. 402.

Atows, ever regulated Ly fixed and
aniform laws, 1. 11, ultimato, indi-
visible nature of, i 576,

Audonin, M., wing of corydalis in iron

stone discovered by, ii. 77

Auvergge, eggs in lacustrine forma-
tiot o_f:i.'v‘ ; fossil animals fourd

in Jacustrine formations- of, i. 86;
extiiet valcanos of, ii. 8. 3
ip, froali water formatic 3

Axis of rotation, coinci

diameter of the globe,

BaBEAGE, Prof., on the oblizatian of
tahse maralist o the philosaphey, i.
N SO N et A .
Racon, Lowl, is view of the distinct
provinees of ‘reasan and revelation,
L 489.
Paculite,
36G6. .

en -

indusi®e

chioracter and ‘exient of, 3.

INDEX.

Baker, Miss, belemnita in her collec-
' tion, i. 375.
Bakewell, Mr., his views of the extent
of animal life, i, 101,
Balistes, spines, action of, i. 291.
Pasale, various phenomena of, ii. 6.
Tiasins, strata of various ages disr _.a
in form of, i. 527 ; mechanica ope-
. rations preducing, i. 528.
Bat, toes comptred with those of pte.
rodactyle, i 231, -
Bears, Loges of, in caves of Geimany,
&¢. i, 94; boues of, in caves near
. Lifge, §.597..
Beaufort, Captain, on bottles sunk in
the sea, i. 346,

Beaumant, M. Elie de, elevations ob-

served by, ii. 6.

Beaver, chiselshaped structure of its
incisars, i. 149,

Becquerel, M., on crystals produced
under ipfluence of ¢lectrical currents,

.65%..-..

Beechy, Captain, ammonites found by,
in Chili, 1. 336.

eetles, remuinsof inoolitic scries, 1i.78.

Beetle, converted to chalcedony fiomn
Japan, 1. 78. ’

Beetle stones, from coal shale, ucar
Fadinbusgh, 3. 199.

Beginning, meaning of the word in
Gep, il 1,1, 19, 21 ; proofs of in phe-
vomena of prioary stratified r0cks,
1, 63; conclusions respecting neces-
sity of, .68 ; existing and extinct s pe.
cies shewn to have had, 3. 53, 53,59 ;

eological evidenves of, i. 685, 556,

Belcher, Captain, his observatiocas on
iguanas, 1. 243,

Belcher, Captain, ammonites found
by, in -C’!i ii 1 386.

Belemnites, - geplogival extent of, i.
371; writers on the subject of, i.
371; structure and uses of, i. 372;
a compound internal shell, . 372;
tchambered partion of, allied'to Nau~
tilas and Orthoceratite, . 373 ink
bags conmected with, i. 373, 374;
causes -of partial -preservation of, i

_ 87%; ite analogy to shell of Nauti-
Augand to internal shell of Sepia, i

. 'g?’g s tacge number of species of, i

Belemaviiepia, prips
CEPRA By b ot L

BemE« ¥ 'fis cotitradiciion of the epi-
gurean théory ofatoms, i. 579.

Berpiudas, strata formed hy the action

_of the wind io, i, 127.

.

new family of ‘
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Becguerel, M., lis reduction of metallic
orgsl by eleciro-chemical apparatus,
i. 617,

Berkley, anhop, on nemuhle demon-

stration of the exivtencd of an favi-

sible God, 1199,
o Berﬂl;;;r, pyvigenonscrystals wadé by, *

Ribly, reveals nothing of phymcaf sei-
ence, 1. 1
Bilin, foml mfusom fonhd at i 610,

Birds, extent - of fossil remains of, 1. -

-86; fossil f Sp
cut, . 39.

Blainville, M., his memoir on belem-
nites, .371; Insteasomngrcspewng
betewnites confi rmed, 1..373; his
proposed account of fossil ‘mammialia
found near Sumorre, i.-602,

Blomtield, Bishop, ou ronnection of.
religion and seicoce, i, 587, -

Bohemia, plants pves«.rved i coal
mines of, 1. 4568,

Donn, brown caal furmwn mzn? 4.
509,

Botany, its impertance to gi'olow, i,
110,

Boué, M., his map of Europe m ter-
tary period, i. 77, .

Bothrodendron, character of, i. 475,

Bowcihank, M, his fosail fruits from
the London clay, i, 614.

Royle, Mr., on distinet provinces of
nrtuinsl and revealed religion, i. 589,

Bradford, apiocimites found at, i, 420,

Bmm,lnpus, how allied to tnlobites, i.
394.

Braun, Drofessor, of Garlsrukic, his list
of the plants of (Emingen, i. 510,
et spq.

Rientford, Artesian wo!h at, i, 564.

Bmdenp, Mr., bis nbs’ekvatmns on.liv-
ing iguenus; - 237,242; on new
species of hrachiopoda; i. 296; on
crustaceans from lias at liyme,
i, 389, -

Yrdogniant, M., Alexaudde, his accéunt
of the }:a:i% }’aﬁs,;g ’76 his lus;
tory o s, 1. ‘3. 0N erec
pos{tmn of trads T Lhia eoal formation
of St. Btiedne, 1,471,

Brongniart, M, Adofphe; his divisions
of submariiiy tion, £, 461 5. divi-~

sions of the (08% uimm 1 2&@1)

claksification, of {er s

observitios oh_foss A

48473 o plints Of ¢ M‘G:&s Bigarié,

i 400 5 ob plauls 8fthe secondary

of.mL necti

« Il

V4

}'ormahun%, 1491 0m s\gﬁhm&, i.ﬁﬂb
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ﬁauon at, i. 75,

Brougluam, Lt) . ¥ hgmus end of
study of patural philoso hy, 691,
Broggn coal, character a extent of, i.

era, vou\ n

}kovm,l M) Rfihptg. on dlsmbuhon of
livipy' “ferns, iy 463 ; discovery of
gquqagermous smactqre of conife-
. and eyendes, s, 4845 b3 seetion
- of'a stery of cycas mvd‘im. i, 497; .
lus disgoveries of Fm;l 8 a} vessels,”
* 1.489, 814 ; name of ocarya sug-
z)wwd by, i. 604; lis discavery of
il gpiral vessels and’ traces of ex-'
. (ra:aagued g'um in fossil cycadites,.
il :

“Bruckiaith, M, Fon, lis dnscn tion

and Ay iu:atmi of Artesian wells, i. |
565, '
Brunel, M. jim., his experiment in'a
diving Ledl, . 181.

Brussels, fossil smygs at, i. 258

Bickeberg, umlm Wmldeu foma.honv
at, iy

Buckmgham, Duke of, plesmsatm:s in
his eollection, 1,-208.

Buddle, 3Jx., his absgrvations on utility
of faults, ¥ t. 5445 N duposn of plang,
,and sectivas of coal wmides iy -the
musenm at Newcastle, ii. I(‘H

Hudo, strawd of drifted samd gt,.4. 127,

Buds petrified on tragks of cymd’ne«, i

Buf,nos Ayres, megatbermm foumnl
neaz, i. 142,

Bufonites, teeth of rnodoms, i 281.

Burchell, Ms., his obsacvations on the
scales of‘selpems, i 268,

Burdie House, fossil fishgs' and plams
at, i, 275,

Burnet, his opmion du the I\Ios.m cose
mogony, z. o Y

CAmm!ss fishes in slate of, 5, 256,
Calaniite, giguntic size and; chdracted
of, iv 460. <

C alym 3391, ~“ ld o 567

5. - mﬂ,n welld 3¢, 1

Lagg fwsd in 1.’bheppe;, i
e

Candena, salt in cretacvound formnmn
0éas, 1 72, R
nrlshad, hving mfuwaa . waters of,

1. .Czarh&gm,uw‘m Ehoeene s(ma,::

(2T} € ey
Camm}: 18, sceh beueﬁt qt to ﬁerbi- .
vqﬂmﬁg £ 21'39,3 2. D
ey T v -
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Causes, ﬂva{ 'ch\'ifl
producing the el
* the globe, i. 97« . .
Cautley, Captain, fossil animals disco-
vered in India by, 1. 600.

v

instrumental in
al condition of

Caves, remaing of animals found in, i,

Cephalopods, ganivorous, their use in
submarnine - economy, i. 300; their
extent in different formatiois, 1. 300,

Central heat, theory of, consistent with
the phenoniena of the sutface of the
globe, i. 40.

Centtina vulgaris, horny dorsul spines,
i .

Cestracionts, spb-family of sharks, i,
287 ; extent of, i. 287 ; only liviug
representative of, i. 287."

Cestracion Phillipi, i. 288 ; bony spine
of, i. 290. .

Cletacen, remains of, in pliocens strats,

i. 92,

Chalk-flints, rexing of infusmia disto~
vered in, i 612. =

Chalmeis, Dr., s views respaating the
Mosaie cosmugony, i. 19; considerd-
tions of the geological arguimient in
behalf of a Deity, 1. 695.

Chambered shells, proofs of design ing
i. 310 ; why particulaily selecied, i.

* 8113 delicate hydraulic ipstruments,
i. 311; examuples of retrovession in

. animal, structure, i. 312 genera of,
allied to naulilus and ammonite, i.
361--370.

Chamelevn, cause of chan
of its skin, i. 604, .

Chantrey, it Francis, drawing made
by, with fossil sepia, i. 305.

Chaos, word borrowed frown the Greeks,
its meaning vagne and indefinitc, i.25.

Cl}@rgsmam\m, charagter azd place of,
i. 82, )

colvor

# <
Chiwera, fossil sgecies discovered by
m'he m:tgg‘;{%‘,‘! . i Sa R
“hirdthertwm,Footsleps of in Saxony, i.
2&*‘ *dedirihé hff Dr. l!phnbgum
and ;Pill" Kavp, i. 26 ibly
_allied " th warsnpielia. ; ae~
. companied by sthor 2 .
Chlainyphorus, habit and distribution
v ie L4 fore-foot adapted for dig~

i

| ug\ i. 154 ; armour o ', like that of

‘the Megatheérinm, i. 159, 160, 162.
Cicero” kis avgynient agaipst the Epi-

".curean theaty of atoms, i.578. -
Cimiamomutn; broww coal near Bunn,:
‘f, i i -
limestorie of, logded, ‘with’
19. SR

" s platesof. folih

INDEX,

Cleveland, imperfect coal in colite for-
mation of, i. 75, 491,

Climate, heat of, indicated by fossil
plants and animals, .88 ; gradually

" (decreasing temperature of, i. 13.

Clio borealis, swarms’ of in Nerthern
Ocean,i. 3840

Closebutn, gigantic Orthoceratite f~und
at; i. 364, -

Conl formaution, Forster’s zection of, i.
64; iren or¢ and lime in, i. 65.

Coal, when, wherdoand how formed, i.
84, 67 ;, its econowmical value to man-
kind, i. 66 ; fs of its vegetable
origin, i. 454, 4568 ;- complex history
of, i. 481} stages in the production
and application of, 1. 48:3; tatiary
‘brown conl or lignite, . 508, et scr. ;
proofs of ign in the dispositions of,

1. 524 grand supply from strata of
the carboniferons drder,i. 524; physi-
cal forees emplo%;ud to render 1t acces-

. gible to man, i. 525, 528 ; advantage
of i Gosition in ‘basins, i. 526,
537 + M hess- of brds of, i, 5295
remarkable accumulation of, i. 529
associated with iron ore, 1. 520, 5505
adaptation to puiposes of human in-
dustry, i. 637 mestimablé impoit-
ance of, 1. 534; mechanical poner
derived fiom, 1. 531—535; im-
provident amd gratnitous destroction
of near Newcastle, i. 536; early
adaptation of to the uses of wan, i.
537.

Collini, pterodartyle finured by, i. 223,

Cololites, fosel intestines of fishes dis-
coveied by Prof. dgassir, 12007 .
fonnd by Lord Grecnock in cual,
near Fdinburgh, i. 199. R

Comutula; babits_of, and resemblance

- to peatncrinite, i. 418, 433.

Combe, definition of the term, 1. JOG.
Conchifers, inferior to mollusks that

_ construct turhivnted shells, §. 996 ;

organs of sight fiossessad by, i. 605,
Conchology, important to geology, i.

110. o
Connecticut, f_osn'lvf.. ps of birds in,

ii. 39, .
Conybeare, Rev. W. D, hig sections
across Eugland, 1. 45 his report on
geolog + 1o British ‘Associntion, i. 51;
bis -and map of Europe,i.77;
on progpective proyisivns for the be-
méht 6f man,i. 1007 selegtions from
] yeawri, 1:176; his

observations ori theJower faw of ich-

© thyosaurus,i, 177 on the artievla-
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tion of the vertebry: in wh&h yosaurus,
i.179; his rcmarks on the paddlea of
lchthvubaurus i, 18%; his rettorauon
of plesm.-.aums, i, 204; his inferences
concarning plesww.wus, J. 311,214
his observatigns on faults, ,542

. ”Cumfer'e, datg of their uommneémt,
7T i, 488 ; microscopie striacture of, i
4h4; peculiaritios in strueture of, .
48G; geological extent .of, 1. 485,
489 ; fossil referrible o exjsting ge-

nera, i, 4883 fossil Stems in erevt °

Eosumn, 1. 489 ; wood of, perforated

y teredines, i. 480

Consolidation of strata, partly by aque-

ous, pirtly by igncous action, x.%

Coprolites, deseription of, i 188; ex-
tensivo occarrence of, i. 189 ; fouud
in skeletuns of ichthyosawri, i. 190;
anarks of mucons. membrane on, t.

indicate the food q
chavacter of thei

3,109 dé’\'med {relp.
ous formauon&, i}

ornaaenta P“:FO ;
clusions from scuvcry of,

; con-

in coal formatina near Edinburgh, i, /

275; preserved in body of macrapo-
ma, i, 284.

Coral, secrcted Ty polypes, i. 442;
reefs, i, 444 ; their influence in the
formation of styata, 1. 4456; fosal,
infcrence from  their state, i, 116;
rag, exteot of, in conaties of Oxon,
Bucks, Wilts, and Yorksliié, i. 115,

C‘om--mkle muir, tacks of tortvises
at, i. 239,

(‘ornwaﬂ amount of svea'n'x "Wer eni-
ployed in, i, 534 5 Invasiens of by
drifted sand, i 127; disposition of
wetallic veins in, i. 550

Corydalis, wing of,, found in iron
stone of the coal formation, i. 410;
ii. 77.

Cosmogoay, Mogaic, the author's inter<
pretation of, i. 20,

(,otm ofi fossil n'ri:mescent ferns, i,

(‘rag, in \orfolk gcolqgwa! place of,
LT,

Cmers, varigus pliemmgna of, g .
o tute eoncerniug ﬂesw.km

Creation, -Mosaic apcount, of, agcords
with nagural phevomena, 1,. 13
prior 1o Brst day of Mowc oosio-

fm ,1.24;,597 ol‘wmlelwxmu,‘ -

‘hxm‘ yche# 8 bugdmt in m&u Jof uw

Vi

to
C'ggy:.l-w “ak, abs

194, formmonoxgﬂam 1, rote, JSh4: - -
h 'ps&un,ami,

i e

% 115
Crinoideans, ol cal rtagce of,
1. 41!:, 4f3 #:f:re nl:iﬁdmmﬂer

of, x. 473 m st remarkable.geners
of, i 417 ; living specics - rase, 1.
418 ahundance and importange of
fossil apecies, &, 418, 430 ; .anatomi..
cal stiucture nf i 4"0 reproduc-

tives powers of, i 421 e:urly extine-
ggg iy spec swf genexa, b

Cmegdﬂunss foml Sorms q!', i 219,
slender_charactet ‘af bgout; i 950 ;
habit prbbabi pisgivotous,i, 250
Crogndiles, o hnblls uf, l,, 0 ;
gavial, gangetic, pxscwerom, i. 2505
Janctions of fossil species, 1,251 ; Cu-
vied's! observmions on,> 1. 25%;.
huriber of living and. fossil species
of, 1.'252; denfition, provisions in
modé s} i, 2543 Tossil forns of, at
variance thh all theories of gradyal
transmummm or developement, i

254.
. (,wme, Mr., amﬂmal crystals made by,

i, 599.

Crusmcﬂms, evtedt "of fosil” rcmmns
of, is 5

bry@talhne mckc, ipflugnced by’ (he-
micat and dec!rmmagncue forees, t.
36; eight distinet vavieties of, i 37 ;
menr position bogeath stratifled mcks,
i, 125 prébable igneows origin of, i.
39; gradanm'as in chaagrer of, L
41; proofs of intention in theno-
mena of, i, 46 ; proofs of ‘design af-
forded Ly, i. 574.

Crystals, « eﬁuue forms and compos
sition. of, i. 576--377; eomgonent
mnfoculos of, 1. 574, 577 ; aditicial,
obtajued v the hmmd waj, . 599. N

Crenoidean arder of fghes, i, 270.

Cureulijniday m mm stoaé ot’ Coul-
brook Dale, i. R

Cunla fish, suum;re \nd babm of, b
309 internal ink: g df, 1.'303.

(,uvnar, his cou;.luuotr 4t or| mc h(e ’
ﬁi\s nét existed from_ e .

lns glccount of the bmu-of m:,
account of i mounm at
Moa yive, . 83 ;  cons hu

- tmaterials for : a witk o fossil fishes ta™
M, Agassiz, i 200; 267; his noa"joc- )

esal:

B ‘.lmng ‘fishlen, 12653 yerl'a:tlon of

hmaa&q o eoutitvinges . and:
sl

o
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segondary y{sriw, 490, 491; num-:
ber and extent offrecent and i
specigs, 1. 401 3 leaves fossi) in oolite:
of Yorkshire and at Stonesfield, i.
492 ; in conl formation of Bohemia, i.
492 iabit and strueture of 40492 ; in-
termediate chatacter of, i. 483 ; fossil
on the coast, i
liarities in structure of trunk of, 1.
494, 496 ; mode of increase by buds,
i, 409 ; ligk supplied by the disco-
very of, i. 602, N

Cyvadiics, once natives of England, &~

405; mycrophylius, mic
strueture of, 497 — 541 ; megalopliyl-
Tus, buds in axille of scales, i 500 ;.
resemblance of fossil and living spe-
ciexs; i, 50, Yk o
Cyvros revoluta, buds on tronk ef, i
499 ; circinalis, height of, . 494.
Cyclpidean order of fishes, i 270,
Cypris, microscopie shells of, in Weal-
den fonmation, i. 118 ; in coal for-
mation near Edinburgh, i. 275.

DarevIum, scales of, 1. 282,
1’Alton, his figures of megaiherium, i.
Darrastadi, remains of mammalia il
wuseum at, i. 91, L
Darwin, Mr.C., wegatherium found by,
ii. 20; his observations ou the Cor-
dilleras of Chili, i, 549 ; new fossil
animals found in 8. Ameriea by, i.
603. - L ,
Pasyurus, fossil, in Auvergne, i, 618,
Dauheny, Vr., on cause of thermal
springs, i. 570 on indivisibility of
ultimate particles of matter, i. 576.
Days, supposed wjmply long periods,
117,77 ‘

Dax, shells found at, i. 357.

Death, vertain, désirable for irrational
aniwnals, i, 130.

Dékay, Dr., discovered coprolites in
Naw-Jersey, i, 190. T

NDEX.

ofDorset, i 494 ; pecu--

.

D&hﬁ;;yes, his division of textiary strata,
iq '7 i3

" Desnoyers, M., ou Faluns of Tour-

raige, i. 90. X
Desmarets, memoir on fossil “crusta-
ceans, 1, 388. .
Detritus, origin of strata from, i, 42.
Development, theory of disproved<by”
geological phenomena, i. 64 fheory
- of oppused by Cuvier, i, 8% ; defini-
D"lilon of; iVI 5851.1 . el
illwyn, Mr., his .r on tracheli-
'y. 8, 301.. pape
Diluyium, animals immediately pre-
ceding the formation of, i. 25
Dinotheripim, largest of terrestrial mam-
malia, i. 92; found at Epplesheim,
in miocetie strata, i. 186, 135 ; des-
cription of by Kaup, i, 136, 603 ; oc-
curs in France, Davaria and Aus-
teia, i, 136, 601 ; giganteum, eighteen
feet dong, 1. 1363 shoulder blade of,
like that of a moalé, i. 136 ; uses of

tusksy, ¢ lower jaw of, i, 138;
molar} ‘of resemble those of ta-
pirs, i ; an aquatic herbivoious
animal, i. 137, 139; adapted to a

. lacushine condition of the earth, i.
139, foss!l head of found entire, i.
603, 1.2’ ; localities and desciiption
of, i1. 185 proboseis aud elaws of, i

.19,
Dirt hed, soil of subtenancous forest in
Portland, i. 495, 446, 613,
Distutbing forces, beneficial results of,
i, 539541, 548,
P'Orbigny, M., his clussification of ce-
phalopodops mollusks, i. 382 ; trilo-
ites and shells found in the Andes
hy, i- 389.
Dra;.o volans, has, no true. wings, i.
225. e
Dafrénoy, on iron mines in'the Pyre-
nees, 1. 549,
Dujardin, vew cluss of rhizopodes dis-

covered by, il. 54. .
Dumfyies, fossil f near;'§. 259.

" De 1a-Beehd, his belieF. in ive
creations af-new species, i, 555 his
figures of ichthyosanri, Wil 76; on

different specific gravity of shelly, i

302 ; observations on hving polypes

of catyophyliia, i, 4443 observations’
on’ genera of corals in tratsition
rocks, 3. 445. ¥ .

Deluge, Mosaic stratified rocks not pro-
avied by, i HeC R e

, 1. 16,

3

s

< A ny ;minfs'ot; m}- I’O}“a};d;@ )

Dancan, Dr,, his’ discovery of fossil
footsteps near Dumfries, L 259,
,Dun:;l;am Down, remains of reptiles at,
Ji. 115, L e
Durham, salt springs ia coal formation -
n;kear,.‘ 2% ] e,
g, intersect strata of every age,t.
48 ; gradations of o lawl to gra-
- nife,,'_ﬂ'fis 3. yhrioys czﬁmﬁne rotks
© cOmpPORDgs. Ry _,%lo'pn)dnCed
by, o adjaceht 10¢ks, it: 9
Dynamies,, fcal; extent of, i, 36,
e .

o ze .
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EarTy, distribution of the materials of,
i. 5; theory of, much advanced, but
not yat perfeet, i, 12; two distinct
branches of its history, 1. 341 origi-
nally fluid from heat, i. 39 ; advan-
tagepus- dispositions of its materials,
i. 98, . .

" Varthquakes, beneficial agency of in
this economy of the globe, i, 540.

Echidna, has furcula and ehvicles like
ornithorhynchus, i, 182, -~ *

Bchnidans, geclogical extent of, i

Fehinoderms, fossil, bilateral structure
of, i, 415,

Edwards, Dr. Milne, cavse of change
in colour of chameleon’s skin disco~
vered by, i. 604, A

Egerton, Sir Philip, his discoveries nea.
Newcastle-under-Line, 1,-276; on
wechanism of atlag and cetvical ver-
tebra of ichthygsaurus, i, 24--26,

Fpgs, fossil, of aquatie bixds, i, 86.

Lihrenberg, lis discoveries of ljving.ip-"
fusoria, i. 146, 418; 7@ L
7 1. + his ex~

asturias discovered-by, 1. 6%
tensive discoveries of fopsil Tufusaria,
i. 610.

Elements, identity and functions of, i
36; proofs of designin, i. 571; cver
regulated by same laws, i 577;
pumedial adaptations of, i. 5783
adaptation of to vegetables and ani-
mals, 1. 579.

Elevation, seneral history of, ii. 4;
dry lands formed by, 1. 43 1 proofs
of in 1. Po,tland, i. 495, 490.

Flevations, number vbscrved by Elie
de lieaumont, ii. 6; varigus periods
of, ii. 6.

Fllis, Mr., bis vonclusions from the
stody of corallines, i. 148,

Emys, fossil, localities of, i, 257, 258.

Fncrinites roopiliformis, lily encrinite,
i. 421 ; mechanical adaptations in.i.
421 ; nuwmber of component ossicula,
i. 422; vertebral gobumn, wechani-
cal contrivances in, i 4237426;
bady and upper extremities, i.427,
428; physiological history of, 1. 431.

Endogenites echinatus, Yossil trunk al-
lied to (palms, i 516..

Engi in Glaris, fishes of, i, 284, .

England, effects af geological structare
au inhabitanfs of, W& | I

Enjoyment,” aggregate of increased by *
existence of carnivora, i::1%9. ]

Enstone, cetacea In oolitg at, 1. 135, -

Entomolithus paradoxus, 1. 391, -

117

, 3

Fatomostracans, fo;,:a.'?\aso.

Entrochi, or whedl stones, colums
joints of encrin ‘te, 3. 424,

Hocene, division of tertiary strata, 1. 78. '

Epplesheim, remains of fossil mamma-
- “ha found at, . 91, 136 ; entire head
‘o dinotherium found at, i. 603,
Equisetace:e, extent of the family of,
i. 460 ; fossil genera of, i, 4607 in-
creased enlargeentia size of, i. 461;
fossil apecies in coal formation, i. 461,
Equivocal generation, disproved in case
. of infusoria, i, 447, .
Eanouf, General, his acconnt of human
" skelctons at Gandaloupe, i. 104,
Estaaries, admixtare of fresh water and
martine exuvia in, 1, 120, .
Eterna} succession, theory of, disproved
by geology, 1. 54, 69.
Eternity of the world disproved by
geology, 1. 11,
Eyes, fossil, resembling those of existing
animals, 1, 31 ; fossil vemains of, 1.
31; 178, 396, 402 ; situcture of, in
' “recent crustaceans allied to'trilobites,
i, 309 ; physivlogical apd physical
infercnces from structure of, 1. 401,

Faner, Rev. G. 8., b views respect.
ing the days of the Mosaic cosma-
gony, 597.

Faluns, of Tourraine, maranmalia faynd
in, i 90. . .

Falconer, Dr., fossil animals discovered
in India by, i. 600, -

Faraday, Mr., nolice on preparing the
human lungs for diving, i. 180, -

Faujas, M., observation on fossil trees
i lignite near Cologne, i. 509. :

Faults, on geometrieal laws of, i. 540;
utility of, in drawinsg coal mines, i.
541—544 ; definition of, by Mr. Co-
nybeare, i 542 ; atility of, in gnard-
ing coal mineR, i. 537 ; utility of, in
producing spiings, 1. 548, 560, 569 4
utility ofin primory rocks and rwe-
tallic veins, i. 545, 546, .

Favularia, churacter of, 1. 435, |

Felspar, crystzls of, pytochemically
forined, i. 598. -

Ferns, distribution and number of ex-.’

is ¥ 3. 462 ; proporiiox of,
to Iiving‘phanemgnmim.i. 463 ; tema

1

peratwe- indicated’ by fossit species, .

1. 463 ; prepo
formatidm, 1, 464 ; living-and. {ossil
arboreseent s))eciea of, 1. 464, 565;
proportions of,

tinry strata, 1. 465,

:iioiis of in the veal,

in secondary’ aud ter..



118 /

Final cauded cobiideratiofy-of, admis-
_&iblein philosophical. investigdtions,

1. 547, s
Fire,itsrankin geological dynamics,i.36.
Fisher, Mr., figures {w:d by, i, 2.

Fishes, fogsil, causes of sudden death
of, i. 122 ; sudden destruction f in
lias formation, i, 124 ; fossil intes-
tinal structure of, i. 148 ; croprolites
derived from, i. 198 ;. petrified iutes-
tines of, ot colglites, i. 200 ; livingppe~
cies observed by Cuvier,i.265; fossil
species, History of by Agassiz, i. 264,
267 ; numbersof fossil gencra aud spe-
cibs, 1. 267 5 classification founded on
scales, i. 268 » orders of established
by Agassiz, 3. 360, geological results

derived from fossil fishes, 1. 270, 272 ; .

chianges in fossil generd™and families
abrupt, §. 271 ; fossil, most important
 togeslogy, i.‘2§7, 273 ; sanroul, cha-
racter of, 1. 273 ; sawrvid, higher in
the scale of ‘orpamization than odi-
nary bony fishes, 1. 2945 mumber of
genera in samoid fomily, 2745 sou-
_mid, chagacterof Lving spectes; i,274;
sawoid geulogical extent of, i 275
| =277 3 justrata of the cerboniferous
order, 1. 278 ; ypeculisy forfn of tail
in early siratn, 1. 2797 in magnesian
lirisestonie, 1. 280; in muschel kalk,
lia§ and gofife, i. 2814 -in the chalk
farmation, 1. 283 ; in the tevfiary for-
matiohs, i, 284 ; family’ of sharks, i.
286 ; results from observations on, i.
202 3 functians of, it the deomomy of
nature, 1, 20833 form of their crys-
talline lens, 3. 308, -
Fissures, site of mincral veins in, i. 648,
Fitton, Pr., vn alterations in level of
sea apd land, 1. 43; 4 observations
ou Cypris Faba, in Woalden forma-
tion, 1. 118 ; his deseription of fossil
cones, i. 485, trunks of cycadites
discavered by, 1. 614,
Fitzsalltam, Farl, cycas revoluta in
consérvatory of, i, 500 ; trunks of
sigillariain hus ¢oal mines of at Else~
¢ar, i 470, .o
_Fleming,; Dr., on structure of internal
shall of sepin, ii. 68; bis obseryu-
-~ tione on fishes ia okl
L7,
Flints, ordgin of, i. 90. s
Fiycan, héhelicial effects of in mining,
Pf:;m' il hory 6, 5. 40
4idity, origidal, theory of; i, 40, .
Fobl‘m?:).\, foseil, wear Dutfries . 259 ;
‘:g':?gsefvmiod of explained, i. 260 ; on

ied sardstohe, -

Georgeo!

ANDEX.
" 754 sendstone at Hemberg, i: 263

valye of their evidence, i. 262 ; re-

* flectiops od, i. 263 ; on oslite, near
Bath, probably of crustaceans, i, 260 ;
recent, of testudo greeca, i. 261.

Foramihifers, species of found'by Count

¢ Muipster, and Mr. Loosdale, ii. 64 ;
found in crag by' Mr. Weed, i, 613

Forest, subterranesn, remaius_sf 1a
Portland, i. 495, 496,

Formations, logical number and
thickness of, i. 37,

Forster, Mr., his section from New-
castle to Cross Fell, i. 64 ; or quan-
tity of iron annually made in Eng-
lapd aud Wales, i. 530."

Fox, Mr. R. W., on the utility of faults

- that intersect metallie veins, i. 5463
on elertro-magnetic properties of mi-
neral veins, 1.°552, and vol. ii. p.
108; on electro-magnetic action in
miberal veins, i, 107-~109; his
clectro-chemical experiments on cop-
per ores, i, 615; his elecho-magne~
e ex"mencs i miney, i. 616,

Freshwa®, deposits from, in tertiary
strata, b 79, -

Fries, on propagution of fungi, i. 417,

Fiogs, fossil, in Papier kohle, i. G18.

Fruits, number snd kinds of, found
fossil in Londou clay, i. 614, |

Fuooidsb rerzaing of in tiansition strata,
i. 63,7462,

Fulham, Artesian wells at, i, §64,

Fusioy, ewrliest state of the matecials
of the globe, 1. 55.

GANLOKELLA, size of siliceous shields
of, 1, 611.

Ge\lhlﬂn, skeletous of, at Guadaloupe,
i 104,

Ganoidian, order of fishes, 1. 269,

Gardner, Mr., his power of drowing
curves and parallels at minnte dis-
tanres, i, 604,

Genesis, ungrounded fear of inconsist-
ence with, i 11; interpretation of
Chap. 1. consistent with géological
discoveries, 1. 21; text of, reconcila-
ble with geology, i. 33.

+Geology, extefit of provinee of, i. 5;

why but lately eatablished on induc-
tinn, i. G ; sciences auxiliary toit,i. 7 ;
its Jsedverien consistent with rovelas
“fion, 1. 8 ; religious application of, i.
5025 anhsegvigncg of to patural theo-
' m‘,mwwofs fom, of theexistence
attributes of a Deity, i. 594.

GOV at, i. 91.

miind, fussil mammalia dis-
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Gerard, Dr,, his di yof ites, Hawking, Mr hthy-
&, in Himmalaya, i. 335. osauti apd plesiosauri, 7. 170 p12§~

Glaris, turtle in slate of, i, 267 ; fossil’

~,(']ﬁshesu at, i. 266, 273.
3log, Bishop, his interpretation of
Mosale cosmogony. iy

Globe, successive changes in surface of,

i, 11; influepce -of animal remains
upon, i..445 ; suceession, of pliysical
fordes which have modified jtg sur-
face, i 581, . L e

Golden Cap ifill, belemnites at base
of, i. 377.

Goldfuss, Professor, pterodactyles de-
scribed by, i, 224, 228, 229 ; selec-
tions of the suucture of encrinites

from works of, 426; his illustrations °

of echinidans and stelleridans, i..415.
Grabam Island, risc and destruction of,

osaurus discovered by, i. 204,

Iteat, influence of, in cansing eleva-
tions of land, i. 4%; not the solg -
‘cause of the consolidation of stratified
tecks, i 56, .

Henderson, on plants in Surtarbrand of
Teetand, 1. 5{’0.

Henslow, P’rofessor, on buds of cycas

revolula, i. 500 ; dirt beds in Port~
land, discovered by, i. 614.
Héricart de Thury, Nustrations of Ar-

tesian wells by, i. 562, 465,
Herschel, Sir 1. F. \¥,, rauks geology

next to astronomy, i, 10 ;-on connec-

ton batween science and religlou, i.

Hessb Fs 4.

ii. 8.

Grampus, size and character of, 1, 217,

Granite, recent ¢levation of, in Pyre-
nees aund Chili, i. 549; .probable
igneous origin of, ii, 3;.iutersecting
and oveilying cretaceans formations,
ii. 5; alde intersected By newer, il
4; elevation of during tertiary period,
ii. 45 fringments of, incloscd in lava,
i 7.

Gravatt, Mr., his experimests iv Jiving,
i 180,

Graveyeire, stieam of lava issuing from
granite at, ii. 8.

Greenovk, Lord, his discovery of fist
near leith, i. 278 ; his dis overy of
peuified intestines of a fish oal,
neat FBdinburgh, i 199,

Greenstone, veins and overlying wasses
of, 1. 5.

Girenville, Lord, cycas in cooxervatary
of, i. 493,

Gaadawoupe, human skelutous insand-
bunk at, i, 104. .

Gysodus, palatal teeth of, i, 281,

ITaLy, 1 James, his experiments on
crystallization upder pressure, i. 41,
598, N

Iialstadt, orthoceratite, fouud in oolite
at. i, 363,

THamite, chiaracter and Jocalityof, Lapz.

Ifand, human, exquiite powers of, 1,

4. R .
Haylan, Dr.,.on fossil fucoids in North
- Ameriea, i 452 .
~Harwich, fossil emys at, & 258
Haiiy, bis thealogieal isforénce from

the construetion of gimple miverals, Hy

i. 576..

S eps in sandstone at, i.

263. o

1libbert, Dr., his discoveries near Falin-
hurg, i, 275, 276.

Himpo:amus, structure of tusks of, i.

Ilitcbcoek, Professor, his discovery of
footsteps of birds in Canpecticut, i.
86 ; ditto, i, 89, 40; on geological
evidences of & Creator, 1. 586 ; on
consistency of geologival phenomena
with Mossicaccoust of creation, 1.587.

Hoer ~in Seunid, coal in secondary
strata of, i, 491. .

Hoffmann, Prbfessor, vn sogree of mi-
neral waters at Pyrmont, i, 570,

Home, Sir Fverard, on spinal canal of
ichthyosanrus, i, 179.

ook, Dr., his theory rnsfectiug the
motions of nantilus, i, 331,

Hlopkins, Mr., by laws that have -
lated the distarbances of the gme,
i, 540; on productiomef springs by
fanlts, i 568 .

Human bopes, found in wo geolagical
formations preceding the actital era,
i. 103; offen nterrcd in caves con-
taining remaing of more ancient ani-
mals, 1, 105 ; feund in_consolidated
sand_at Guaudajoupe, i 10£; how
wixed with beaes of ancient and
moders quadrapeds, i. 1043 in ca~
yerns near Licge; L 602, |

Hutfon, Di.,bis theoryof the fonnation of

- stratified rocks, §. 44 ; of veims, i. 551,

Hutton, Mr.zhis discoveries of vegetdble
structuxg o voal, i, 468, -

Hybadvuts, extent.of, i, 287, 288, |

Hybodus, i. 283, .

Hybodsg teticulatus, i, 289, = .

Hydrhylic agtion, of siphuncle in nau-

.
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tilus, i. 326; it in ammonites, i.

351 ; diltto in’ belemnites, 1. 381.
}lzenms, hones collected By, in caverns,

i, . .
‘Hylwosaurus discovered by Mr. Man-
Ezejll, i. 241 ; peeuliar.character of, i.

Hythe, lsrge hamite found at, i. 368.

Tcthyodorulites, or fussil spines, i. 288.;
uses and vatiety of, i. 290, -

Ichthyosaurus, geological extent and
chief localities of, 1. 168 ; curious
structure of, 1. 169 ; number of spe-
cies, 1. 169 ; head Ipamking of the
character of crocodiles and hzuds, i.
171; jaw, length of,i.171 ; teeth, cha-
racter and number of, i. 1715 how’
differing from crocodiles,i. 171 ; con-
trivances for replaciog, 1. 1727 eyes,
magnitude of, 1. 173 ; eyes, micro-
scopic and telescopic proprties of, i
173 ; eyes, bony sclorotic ofvi. 174,
175 ; jaws, cowposed of many thin
plates, i. 175; jaw, lower, contri-
vances in, i, 176, 177; vertebice,
namber of, 1. 177; vertebr® can.
structed  dike thowe of fshes, i,
178; ribs structure of, and to what
{mrpuse subservient, i. 18¢; sternum
ihe that of eroithorhynchus, i. 181 -
paddles, “antciior, hike :those of

< ‘whales ; posterior, like those of orni-
thorhynehus, i. 182, 183 ; concludin,
rexpaiks upon, i. 185, 186 ; ingestina
sthgc e of, 1. 187 ; skoleton of, con-,
tajning érapolite, i, 191 ; sraall in-
testines apiral, like that of sharks and .
rays, i. 193 fnal cause of spiral -
intestinal structare, i. 1953 skin of
preserved, #h'22 5 mechanism of atlas
aud cervieal vertebrae of, . R4-—26.

Igneaus };wks‘, various phenomena of,
. O9—9,

Iguaua, modern, habits of, i. 242 ; den-
tition of, i, 248,

Iguanodon, discovered by Mr. Mautell,

© i, 240 vepiains of, where found, i.
241 ; a gigantic herhivorous reptile,
i, 241 ; teth like thosé of the mo-
dern iguana, i, 241; the largest of.
known fussil reptiles, i. 241, 2443
climate indicated by remaing of, i

. #43 ; teeth, peeuluw character of, i

_24‘ ;248 ;dbumy horn on the ‘nose of,

i, 244 5 foud of, probably tyugh ve-

bl 2y, Ry tugh v

Fndusize, fossil; 1n fresh water formation
of Anvergoe, i, 118, .

:

INDEX,
1nfusoria, Ehrenberg’s observations ou,
- 44G~4.

i, 446448 ; number of species de~
»seribed, i, 448 their powers of repro-
duction, i.-446 ; their munners of in-
crease, i. 447 ; universal diffasion of,
1,448 ; kuown extent of liviag "and
fossil species, 1. 610612, ° ~ .

Injection of igncous recks at  variow

riods, 1. 6. L e

Tnk bags,recent and fossil of Ioligo,1.303.

Insects, fossil in- carboniferous straty,s
409; wing covers of, at Storesfielf}
i. 41}; Codnt Muanster’s colledtion
of from Solenbofen, i. 411 ; many
fossilgenera in tertlavy strata, i. 4122}
found at Aix by Mr. Murchison and
Mr. Lyell, i. 610, .

Iron, ore_abundant in ¢oal formation, i.
65 ; quantity of, anpually made io
England and Wales, . 530 ; secrcted
by living infusoriy, . 611. .

Iste of Wight, iguanodon found iu, i.
242, | - .

Jager, Professor, has found coprolites
in Wirteinbery, 1. 190; his work on
fossil plants, 1. 490.

Jardine, Sir W., fossil footmarks found
by, i. 259.

July, supposed fir concs, are coprelites,
* 198, ) 3

Kaup, Professor, noticeon the foosteps
at chiratherium i, 64 ; his deertp-
tion of fossil mamroalin at, Epple-’
sheim, i. 97 ; his deseription of di-
notherium, i, 136, 603. v

Kersten, Professor, his discovery of
pyrogenous erystals of felspar, i, 598,

Kepler, his prayer, i. 10

Killety, cemetery in a sand bank at, i.

King, Captain, animalof spirals found
by, i. 362 ; serolis feund by, i. 392.

Konig, Mr., his account of human
skeleton in Badtish Musoum, > fion
Guadaloupe, iv 104. ~ .

LAMARTIN, remains of, in pliocene pe-
riods, ‘indi a warm climate, i

, b

92. S
Lamarck, his' twe sec;i_uns o}f t;'}anhcli;
, 1.298; on geological effeets o
mo: ‘opie shefls, i. 38573-his no-
tice of - sickers of enciinus) i. 440 3
theorg of transmutation associated’
with development by, i. 585. -
Taitet, M., animals 4t Snnoyre des~’
cribed by, i 601,
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TAvas, phenofnena of, 1, 7. .

Luad, artificial erystals of, produced by

L e

steam of walter, i, §-’>l. .
_,_Lef(f:%ﬁlmc heads of megalichthys at,
Leibnitz, his anticipation of the modern
Plawuic theory, 1. 51, . . -

Lepidodendrox, character and relations
of this fossil genus, 1. 466 ; allied to
lyeBpodiages, i. 466 ; size sod cha-
racter of, 1; 467 ; puwmber of known
species, 1. 4683 intermediate interual
strueture of, i. 408. '

Lepidoids, thick bony, gcales of, i. 282.

Lepidosteus, ot bony pike, 1, 274,

Lepidotus, i. 283, 5"

Le.veg;,8 changes of by volcanic agency,
1, §B. «

Lhwyd, on iusects and spiders in coal
shale, 1. 406. ’ o

Lias, proof of intervals in Jepagition of,
i. 307, .

Libanus, fisheswof tertary eza at, 1.285.

Lablar, brown coal of, 309, .

Liége, Lones of men and ‘hymnas in
caverny near, i. 196, 602.

Life orgunic, successive stages of, 1. 54
orgapiv has not existed from eternity,
i. 58, 59. :

Light, cssontial to the growth of ancient

vegetables, i. 31 ; undulatory theory |

compared with Genesis, 1. 3,13 32
bistory of illustrated by fussil eyes, i
402, 173, .

Lignite, tertiary, localities of, i. 508,
509, 510; memoir on, by M. Alex-
andre Bronguiagt, i. 508.

Limestone, origin of, 1. 8¢ ; combina-
tons in erystals of, 1. 876, 577;
freshwater, found at Aidwick, i. 600.

f.imnulus, in irou stooe of coal furina-
tiow, ii. 77 ; allicd to trilobite, 1. 393 ;
where found fassil, i. 393.

Lindley, Professor, his observations on
existing lycopodiacas, iv 466 ; experi-
ments on the, durability of recent
plants immersed in water, i. 480,

Lindley and IHutton, their description
of plants in coal mines at, Newcastle,
i. 547 ; observatious on lepidoden-
dron, i, 467, 468 ; récent discoveries
of stigmaria, i, 476 ; on fossil cones
of zamia from 1. Wii:h@, i. 492. -

Links supptied by fossil remaing, i” 88,
601 ; ‘discovery of, important to Na-
.tural Theology, . 114+ -

Lituite, locality and .character of, i.

- 866, N NERRE
Tocke, his notice of spiral intestines at

‘ 121
/'
[}

Leyden, i. 196 ; his “opinion of the
*  necessity of a revelation, i. 588, -
Loligo, vulgaris, stracture and habits
of, 1. 303 fossil pens and ink bags
of, 1. 303, 804 ; horny pen of, pre-
served in Has, 10304 5 destroyed and
buried suddenly, i. 307; found in
the lias of Wuetemberg, i. 308,
Logggn, Artesian wells near, i. 563,

Lonsd':da, Mr., his discovery of microg-
copic sbells in chalk, i. 438, ii. 64
LOE;\!odon,- charscter and place of, i

Loufh, Artesian wells near, 1. 563,

Lawestaffe, irruption of sea into Jake
of, i, 122.

Ludlow, fossil remains of fishes found
at, i. 604.

Lulworth, subterranean forest near, i:

5. .

Luminaries, celestial, descibedin their
relations to ouy planct, i. 27.

Lukis, Mr., experiments on chaunges in
the stems of »uceulem plants, i, 484

Luther, bis opiniosr of an act of crea-
tiou prior to the fist day, i. 25, 598,

Lycopodiaces, character, affinitics, and
distnhution of, i. 466.

Lyell, Mr., his refutation of the doctrine
of transmutation of species, i. 543
his_wap of Lurope in the tertiary
period, 1, 77 ; s division of the ter-
tiary series, i. 78 ; on fossil indusia-,
i. 119; insects found at Aix by, i.
610, .

Lyon, Captain, on the action of the
wind in forming sand hills round
extianeous hodies in Afvica, i. 126,

Lyme Regis, icthyosauri fouud at, i.
168 ; specimens from described, i.
170; coprolites abundant on the
shore of, 188; plesiosaurus disco-
vered at, i. 203 ; ptetodactyle found,
ar, 221,223, 226; hones of large
saurvid fishes found at, 276 ; fossil
}wns and ik bags found at, i. 305;

ossil ink bags found at, i, 373.

M 3CROPOM 4, only sauroid fish inchalk,
i 204, 276, )
Mailrid, skeleton of megatherium at,
i. 142, - Lo
Maestricht, locality of miost recunt bey
lemnites, i. 371 . -
Mallotus villosus, i. 272, .
Mamsalia, earliest remaiuy of, f. 72
of qocene period; 1. 81 of mioceoe
‘i!!griod,j..gﬁ;oipliﬂcenepcmds,l.ﬂ;’.
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Man, relation f the earth to the uses

of, i. 88; all things not created ex~»

clugively for his use, i, 99 ; prospes-
tive provisions for use of, i. 555,
Blansfeld, fossil fishes at, i, 266.
Mansfeldt, fossil fishes of,i. 125,
Maatell, Mr.,cadoubleconvex vértebra
of gavial, ii, 26; fossil birds found
by him in Tilgate Forest, i. 86; his
histery of the Wealden formation, i.
120; refers juli to coprolites derived
from fossil sharks, 1. 198 ; mosasau-
rus found by, in Sussex, i. 216 ; me-
galosausus found by, in Tilgate Fo-
rest, i, 234 ; his discovery of igihno-
don and hyleosaurus, i, 241; his
discovery .of peuified stomach and
coprolites  within  fosail fishes, i.
284, . P g
Mantellia, genus of cyeadites, numed
by Ad. Brongniart, 1. 48¢.- .
Marble, entrachal, composed of crinei-
dea, i. 430, '
Mareel de Berres, his discovery of fos-
sil insects at Aix, i, 412,
Margate, gigantic amuionites near, i.
334,

' Marsh wehre, remaing of infusoria found
i, i GIL S .

Marspiatia, extent und character of,
i, 73; fossil, in Auvergoe, i. 618, .

Mgssoy’s pawent sounding instrument,

8 , 349,

Datter, creation of, anuounced in Gen.
i, 1, . 28; moleculae constitution
and adaptations of, decidedly artifi-
cial, i, 9793 aboriginal* constitution
of, exaltsour ideas of creatie iatel-
ligence, 1. 580, . )

Medusic, nurmbers: of In Greenland scas,
i. Bud4., .

Megalichthys, new genus of saureid

- fishes, 1. 274 1 Jocahties where fouad,
i.276 ; further dincoveries of, §i. 43 ;
straciuse of toeth of, ii. 44.

Megalosanruy, . genus established by

- the anthor, 1,234 ; where ocenrnng,
i. 294 ¢ size and character of, 1. 236 ;
lived upon land, i. 235: medalary
cavities in bonres of, i, 236 ; habitcur-
nivorous, i. 37 ; characterof jaw,i.

- 2375 sigeture of tedth, 3, 237239,

Megaphyton éhiracter of, i. 475. .

wﬁgmlgéﬁ\im, allied to' the sloth, i.

5141 5 elied to sloth, wrmadillo, and
-ehlamypborus, i. 144 ; founil chiefly

*-id - ca, i¢ 142; by whom-

, b 14825 laeger than thing-
" geros, i. 144 ; head of, like sloth, .

145 ; structure of tgeth, i. 146, 149;
lower jaw of, i. 149 ; bonesof trunk,

. 1, 150 ; peculiarities of vertebre, i
150 ; magnitude and use of tail, i.

. 151 ; ribs apparently fitted to sup-
povt a cuirass, 1. 162; scapula, re-
sembling sloth, i. 152 ; uses of cla-
vicle,i. 152 ; peculiarities of Arm und |
fore arm, i. 164 ; fore foot, A yard in
length, i. 154; fore foot, used for

. digging, i. 154 ; large horny claws,
adapted for digging, i. 165; pecu-
Hazities of pelvis, 1. 156 ; magnitude
of foramina for nerves, i. 156 ; pecu-
liarities of 1bigh and leg Dones, i.
1567 ; hind foof, peculiarities of, i.
158 ; bony armovur, like that of ar-
madillo and chiamyphorus, i. 159 ;
probable use of, i, 161 ; size, cha-
racter, and habits, i. 163 ; further
discoveries of, ii. 20. ;

Meisner, lignite of, near Cassel, i. 509.

Metals, advantageous dispositions of, 3.
99, 5525303 important properues
‘of, i. 565, 556, _ )

Meyer, Herman Voo, notice of ipk
bugs with fussil internal shelix of
sepia, ii. 52; on ink bag in covtact
with belemnite, il. 69; his desenp-
tion of fosstl mammaaha of Georgens-
gemtbind, 1. 913 his notices of fossil
crystacenns, 1, 88,

Miseral bodies, proofs of desizn iu, i.
AT71,

Milan, hones in museum at, i. 83,

Mitler, bis Nutural History of erivoi-
dea, 1. 417, 419, 426, 428, 432,
436,

Muiliola, vast mumbers in strata near
Paris, i, 385.

Miverals, proofs of design in_compo-
sition and adaptations of, 1. 571,

Miocane division of tertiary strata, 1. 78;
period, mammaha of, 1. 90 ; newly
discoyéred animals in, i, 601,

Mls;issippi. diifted trees in Delta of, i
609, .

Mitscherlicli, his production of artificial
crystals by fire, i. 41, 598

Molasse, localities of lignite in, i. 510.

Molusca, many geaera of, in transition
strata, i. 62.

Mollusks, fossil remains of, i. 205 ; na-
ke, foisil remains of, i. 303.

Meniung, character of recent species,
L 215; type of, enlarged in fossil
sanriaps, 1. 220, .

Monpezat, gramte enclosed in lava at,
il 7. .
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Molecules, successive’ condition ‘of in
tallive badies, i. 574,676; 577,
Moute Bolea, vast accumulation of fos-
. sil fishes at,/i. 123; fishes perishyd
" suddenly, i 123; fossil fishes of) i,
266,284 ; fishes of, rearranged: hy
Apassini. 285. . :
Mont Martre, list of vartebrata found
at, . 85 ; fishes of, i. 285. -
Morl‘on, Dr.; mosasantus found by, in
America, 1. 216. !

1oantd,
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Nacre; eausor of preservatios of, 1,376
.of, 1,976,
Natural religion, addition tpita eviden~
ces by geology, i. 14; links in eri-
dences of sufpliod by geology, 1. 586,
Nautilus, fossil species peculiar to eer-
tait ‘formations, i, 311; descriptian
of, i. ;3 mechanical contiivances
in, i. 314; Mr, Owen’s mehoir on, i,
314 ; chambérs, actas floats, i, 317 ;
siphancle, ity funclions and raede of
action, i. 318, 321,326 { siphuncle,

Moses, his cosm y
with geology, i. 20; object of his
account of creatian, i 33. o

Mosaic history, in aecordance with
geology, i 13,

Mosaic cosmogony, attempts to reeon-
eile with geology, i. 16.

Mosasaurus, great avimal of Macs:
tricht, i, 215 ; allied to monitors, i.
215,217 ; described By Camper and
Cuvier, i, 215 ; cocval with the v10-
taceous formation, i, 216 5 remains of,
wherefound, i.216; lengthand cha-
racter of, 1,217 ; tecth, pecutiar cha
racter of, i, 218 ; verielire, numin e
of, 1,219 ; extrenuties, characterof, i.
2195 character, predicied by Cuvier,
i.220 5 a hink between the moniters
and iguanas, i. 220 ; labit, uyuatie,
i, 220, N

Moscow, Bulletin Soe. Imp. de, obser-
vations ou eoprolites in, 1. 201,

Moschus py gmans, tendons m back of,
i. 226,

Miiiler, on eyes of moecets, &e. i, 307.

Multilocular shelly, exnnct genera of,
i. 315,

Munster, Count, foraminiferes  dis-
covered by, in Maentricht stone, ii.
64; his dwcovery of mammalw at
Georgenspemind, i. 91; ptevodactyle
described by, i. 224; his figures of
howy éheatf\’s of belemnites, 1. 875 ;
his collection of crustaceans from
Solenhafen, i. 387,

Mlurchison, Mr., his discovery of fishes
in old red randstone, i. 277; Silu-
rian system established by, i. 527
fieshwater limestone in coal forma-
tivn discovered by, i, 599 ; remains
of fishes found in 1.ndlow Rock by, 1.
604 ; fossil insects and fossil fox
found by, i. 610 5 freshwater forma-
tion at (Eningen described by, 610;
fishes, &c. found in Wolverhampton
coal tield by, ii. 43.

Myliobates, fossil palates of, i. 201

1 us sheath of,i. 827; siphun-
cle, substance of, i. 328 ; use of air
chambets, i. 32F; contrivances to
strengthen the, shell, i, 328-.325;
number of trangverse plates, . 325
action of pericardial find, i, 326—
320% like that of water in the water
balloon, i. 327 ; its manter of float-
ing; sising. sivking, and moving at the
Lottoin, 1. 324--~331; opintens of
Hook acd Pavkinson concerning, i
301 : the autbor’s theery, i 331
theory of its manner of rising and
ginking in the sea, i. 606; form of
shelt adapted to it retrogrde muve-
ments, i, 608 ; its Jocomaotive organ
at the bottom of the sca, i, 608.

Naautilus sypho, intermedinte character
of, 1. 357--361. .-

Nauvtilug zie zac, intermediate characs
terof, 1. 357 ---361.

Nebular hypothexis, consistent: with
geological phenomena, 1. 40,

Yelson, Lieut., on strata formed by the
wind in the Bermudds, i.727.

Newcastle, plants preserved in coal
wines as, i 457,

Nenhaven, nodules of iron-stone con-
taining fishesand corpralitesat, 1,278,

Newton, his religious vicws resulting
from philosophy, i. 10, 591.

. Nichol, Mz., obcrvatiouson fussil inus

and arauceria, i, 485, 486, 488,
Noogerath, Professor, chronometer in
forsil wood, ohserved by, i.308.
Norfolk, rematns in erayg formation of,
1. 93; fishes in crag of, i, 2A6.
Notland 1louse, Artesian well at, i 563,
North Cliff, bones in freshwater forma-
tion at, i. Y3,
Numnuites, their extent and auniber,
i. 382, 383 ; functions and structure,
i. 384; influence on ntntiﬁcatpu*
383, '

Oberad, g;-a}j‘.ite 'ove'rlying crptacevus

rouks at, ii, 5.
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Odier, M., bis discovery of chitine, or
elytrine, in wings of insects, i. 411.
QOecland, orthoceratiles in Hmestone of,
i. 364 ; lituite fouud in the same, i.

365.

Oeningen, plaats of, 510, et seq.; fossil
fiches of, 1, 266,285 : desenption of
fossil plants at, by Professor Braun, i,
511--514; plants in brewn ceal for-
mation at, i, 510 ; fossil salamander
of, i 514, .

Ogyges, i. 391,

Ounchus, i. 289, .
Opal from Bilin, and other
toins infusoria, i. 642,
Op remains of, in’ dary and

tertiary strata, i. 72; bones of, in
oolite at Stonesfield, i, 250. °
Organic remains, best summaries of, i.

places, con-

38 ; argument from absence of, 1,53 ;.

general history of, i. 106 afford evi
dence of design, i, 107 ; important
wferences from, i, 109; study of,
iodispensable to geology, . 111;
successive stages of deposition, i.
113; best groundwork of geological
divistons, i. 113 ; supply deficient
haks in the existing animal kingdom,
i. 114, R

Orodus, i, 288.

Owithichnites, in new red sandstone of
Counecticut, ii. 39.

Oraithorhynchus, sternal apparatus Fke
that of ichthyosavrus, 1. 181, 185;
Mr, R. Owens papers on, i, 181,

Orthuceratite, character and extent of,
i 363, R .

Osseus bieccia, in fisures of Hmestene,
i.94. o

Osler, Mr,, on proboscis of buecinmn,
. 208.

Owen, Mr., on pecularities of marru-
pialia, i. 73 ; on comparative organi-
zation of orsithorhynchus and ‘rep-
tiles, 1. 181 5 on bones of land tor-
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572 ; his argumient for the unity of

the deity, 1. 583, - - '

Pahng, inbrown eoal of Germany, i.
509, 512; geological extent of, i.513,
514, 515 ; namber and distiibution
of existing and fossil species,4.515 5
fossil trunks of, i. 515, 5167 leaves,

localities and species of, i 517; Jo-

calities of fossil fiaits of, i. 518.
Tampas, megatherium found in, . 20.
Pandanea, character and exweut of re-

cent species, 1. 603 ; fossil fruit of,

iu inferior oolite, i. 504 ; functions

of, 505.
Pandanus, frait of

504, 505.
Pandanocarpum, in tertiary formation,

recent species, 1.

i. 507, -
Pangolin, armed with horny scales, i.
163 ‘

Pander, his des#iption of megatherium,
i, 142.
Caradoxus, 1, 391.
Yaraguay, 'megatherium found in, i
l H .

Parish, Woodbine, esq., his discovery of
megatherium, i, 143, 161,

Parkinson, Mr., his, theory respecting
chambeis of noutilus, 1. 331 : his
observations on the lily enerivite, i.
422 ; his desciiption of the fossil
fruits of Sheppey, i. 518,

Parry, Capt., ov the long preservation
of human fooisteps, i. 262,

Patterson, Mr., on artifieral erystals of
galena, i, 551,

Peat bogs, local formations of, it. 11,

Pens, reéent and fossil of Joligo, i, 305,
306 ; structure, of fossil deseribed, i,
308, 309.

Pentacrivite, character and habit of
living species, i. 433 ; Bnarean,
desenbed, i. 434 ; vertehral colunmn
of, i, 435; attached to lignite at
Lyme, i. 437 ; side arms, 1. 438;

2 h, of, 5. 439 ; body, arms, and

toises, i. 235 ; on poutilus pompil

1. 315, 322, 328, 329, 382,

Pachydermata, existing genera of, in
pliocene strata, i, 92,

Paln, agoregate of, dimimished by the
ageacy of carnivera, i. 129, '
Tralmotheriim, remains of in Caleaire

frqssier, i. 80; character and place

L i 8L
Paley, bis notice of spiral intestine of
_shark, i. 196 ; defect arising from his
want of knowledge in geology, i

fingers of, i. 440; nuwber of hounes
prodigious, 441 ; concludiayg consi-
derations ou, & 441,

Perfectiva consists in adaptation of or-
ganization to the functions of the spe-
cies, i. 107,

Perieardial fuid, its mode of aection, i.
326, R32: '

Perpignan;;, Arlesian wells iu basio of,

, 1,127

1. 566, | o
Perranzabulo, village buried by sand

4
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Peron, animal of spirula found by, i.
362,

Pretavius, his interpietation of Gencsis,

i), 10240
Pines, fssil in coal formation and lias,
‘lm %87 3 peculiarity in stiucture of, i.

Placgidenn, order of fishes, i, 269,

Plesiosanius, heterochte character of, 1.
2021 nmnber and geological extent
ol apecies, i. 203 head, compound
character of, i. 204; aeck, great

¥ length of, i. 205; back and 1a1l, i,

207 ; nbs, peculiar character of, i.
208 ; skin, Cuvier’s conjecture as
10, i. 208; lungs, probabic condi-
tion of, i. 209 ; extremities acted as
paddles, i. 210 ; probable hubits of
animal, i. 211 : concludinyg observa-
tigns upou, i. 214

Plincene, division of tetiary shata, 1.
78 ; aniwal rewains of, i, 92; evi-
dences of istory of, 1. 93,

Padocarya, fruit of, 1 inferior colite, 1,
6504.

Poikilitic, term proposed for forma-
tions conneeted with the new red
sandstone, 1. 38.

* Police of nuture, i. 300 3 excessive in-
creage of animals restiained by, 1.133.

Polypes, foseil remains of, 1. 442;
abuudance of in warm climates, 1,
443 ; functionsof in submanne ceo-
nomy, i 144; effects in the produc-
tion of strata, i. 445; concluding
observations on, i, 447,

Polypterus, i. 274. .

Population, how affected by geological
causes, i. 4.

Porphyry, veins and overlying masses
of, 1. 8,

Portland, petrified cycade fonnd at, i
494 ; subterranean forest in, i. 194,

Porismouth, Aitesian well at, 563.

Prestwich, Mr., on insects from coal
formation, i. 405, N

Pievost, M. Coustant, on erect position
of fossil trees at 8t. Etieune, i. 471

Primary stratitied rocks, history of, i.
50, 51.

Productions, natural, vary with the sub-
strata, i. 5. .

Piout, Dr., his analysis of syphon of
an ammonite, i. 352; on the non-
eternity of molecular constitution
of matter, i, 570 ; on adaptation of
elements o0 the use of animal and
vegetable bodies, i. 579. "

Province of geology, i. 1.
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Paammodus, 1. 288, .

Pierodactyle, anomalous chardcter of, 1,
221 ; where found, 1. 221 ; Cuvier's
“description of, i. 223, eight species
of, 1. 323 ; organs of fight, i. 225
sertebre, chaiacter of, 1.926; pecu-
liar mechanisio in neck, i. 296
foot a3 in licavds, . 227; toes,
numher and propottions of bones in, i,
227--231; probable food of, i. 232,

Ptychodus, i. 288,

Purbeck, eswuary formations in isle
of, i. 120 ; jguancdon found in isle
of, i. 242,

Piitzherg, near, Boan, brown cosl of,
i.509. )

Pusey, Professor, bis inteipretation of
Cienesis, 1. 1, &c.i. 2226, |

Philpotts, Miss, belemuites with ink
hags in collection of, i. 374,

Phitlips, Professor, his views of fossil
orgume remains, i 61; his fllustra-
tion of fo~~il astacids, i, 388 ; bhis
tabulur arrangement of ammonites,
i 384,

Pholidephorus, i. 283,

Physical geography, wigin of, in geo-
logical canses, i. 5.

Pyenodonts, i. 281, 282.

Pycuodus, i. 283. -

Pyrences, granite in chalk formation
of, ii. & .

RavtaTa, abound in transition strata, i.
62

Radiated animals, character of fossil
spucies, i, 414,

Ray, Mr., on usctaliess of metals, i.
435, .

Rays, fossil, i. 201, * .

Reason, province of, distinet from that
of Revelation, 1. 588. .

Refrigeration, yradual, of matter of the
globe, i. 53.

Reptiles, ages of, i. 166,

Revelation, its object not yhysica.l
seience, i. 15; province of, disunet
from that of natural religion, i.-688,

Rhbizopodes, new class of animals dis«
covered by M. Dujardin, it 64,

Rhyncholites, fos:l beaks, 1. 319, 320.

Ripple markings, fossil, i. 260. . Da

Rivers, apparatus t'q'r snp? y of, 1. 57
supply and fanetions of, 1. 557, H3

Robert, M., spitula found by, ii, 63.

Rodentia, in phocene strata, 1. 9%,

Roussillon, Artesian well in, i. 566.

Rumphiuvs, his figare, and observatiouws
on living nautilus, 1, 314, 331,
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Saarbriick, fishes found at, i. 266, 278.

Sag:_xiga isknd,‘giae and destruction of,
ii. 8.

Saered history, consistéucy of geologi-
cal discoveries with, i, 8«

Salado, river, megatherium in bed of,
i. 143, 161,

Salamander, fossil at Oeningen, i. 5143
from Japan, ative at Leyden, i. 514,

Salt, found in secondary and tertiery
strata, i. 71,

Sand, effects of wind in forming strata
of, i, 127.

Sapey Rrook, concietions ip, mistaken
for footsteps, i, 261. !

Saurians, character of *in gecondary
strata, i. 74 ; sudden «ledath and bLu-
ral in lias elay, i. 124; fossit his.
tory and relativas of, i. 185~168;
in what formations found, i. 166,
168 ; amphbions, allied to croco-
dies, i. 249 ; wigautic tesvestrial, i,
234 ; flying, 221 ; marine, i, 168,202,

Scaphite, characterand extent of, i. 368,

Schiotheim, his eaxly artangemeat of
fossif plants, i. 450.

Schmerhng, M., bones fesnd by, in
caves near Liege, 1. 602,

Sciences, goology essentiad 10 advance-
meunt of,1. 7. )

Scocpions, fossil in coal formatien, i

06 ; indieate a waun clinate, i.
408 ; fossil, deseription of, 1, 407;
eyes and skin, prececved, . 407,
408 ; hairs preserved, 1. 411,

Scrope, Mr. Poulett, his panoramic
views of Auveigne, ii. B; ou ripple
marks and tracks of animals in
oolitic stratd, i, 260; 1. 42.

Sea, early history of, illustiated by fossil
eyes, 1. 401; crowded with animal
Tife, 1. 203.

Secondary strata, history of, i. 67
adaptation of to human uses, i. 68 ;

- materials of, whenee derived, 1. 68 ;
uature of materiitls, 1, 693 advanta-
geous disposition of, i. 70.

. Secondary formations, leading character
of their fossil vegetables j. 453,

Sedgwick, Professor, on the kind of in-
formmation to be lovked for in the

. Bible, i, 34, 594; his discovery of

.‘foﬂsil fishes, 3. 277.
g;rsel@ﬁon. theory of veins filled by, i,

* Sellow, M., his use of, Chinese method

of boriny wells, i, 568, - o

Sepi;s#;ite,’ its anajogies to belemnite,
A . - "t
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Serelis, allied to trilobites, 1. 392, 394,

Serpent, fossil, in Auvergne, i. 618.

Serpentine, veins and wasses of,.ii. 5. —

Serpulis, attached to. belemnites, i, 3777

Sharks, antiquity of famity ofy i. 285;
extinct species, numerous, i, 286;
fossil teeth of, i. 286 ; fossil spines, or
icthyodorulites, i. 287 ; three sub-fu-
milies of, i, 287 ; teeth in euMy fa-
milies obluse, i. 289 ; peculiar form
of tail, 279,

Sheainess, Artesiaa well at, i. 563,

Shells, number of in tertiary strata, .79 5
vast accumulition of, 1n many strata,
i. 116; tarbivated, formed -by ani-
mvals of higher order than bivalves, i,
296 ; fossit univalve and bhivalve, i.
245, 294 ; bored by carnivorous ti-
chelipods, i. 299 ; specific gravity of,
i. 302 ; biglve, constructed by con-
chiters, i, 286 ; proofs ol desia in fos-
sil chambered, i, 310; conclusiong
from ebambered species, i. 380 ; fora-
minated polythalamous, i. 3815 wi-
croscopic, quantity of, incertainshiata,
it 117 3 minute mulviloculas, t. 382,

Sheppey, fossil enys at, 1, 2568, foswl
crocwdile at, i 258 ; fivhesin Londen
clay at, 1. 285 ; fossil fruits found at,
1, 507, 519,

Shrewsbwry, fieshwater limestonc in
coad fonmation near, i. 699,

Swckler, Dr,, letter on footsteps at
Hessbery, i. 265.

Swbold, Dr., salumandar hronght from
Japan by, i. 514; wlicificd Luprestis
in collection of, n. 78.

Stenite, veins and overlying mu.ses of,
ii. 5. '

Sigillana, amony the largest amd tallest
plants of the conl formution, 1 469 ;
stems occasiopally found erret, i.
479, 471 , stem occasionatly divided
at the sumeit, i. 472; character and
relations of, 1. 472, 473, 474, 618 ;
zcars on bark m vertical rows, 1,473
number of species, i. 473,

Silex, secreted by living infusoria, 1.
611, 612,

Silistria, sturgeons in the Danube near
1, 379,

Silliman, Professor, his interpretation of
thie word beginuing, and of the days
of the Mpsnie ¢veation, i. 18,

Silurus, spine of, i. 290

Bilurian system, its geological place,

-and hisjory of. jts establishwment, i.
527 ; ecogpition- of, on the coati-
nent, i. 528 ; divisions of,.it. 104,
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Simia, foséil, in @iccene formation, i. .

Siunorre, fossil Ape found near, 1. 601,

Simple minerals, definition of, 571,

Siphuncie, structiue and functivns of in
nautilus, 1. 321; arguments from
fossil portions of. 1. $26—328 ; cen-
Jectures respecting ifs vared wse and
actidmip different shells, i. 603, 609,

Sivatherium, new fussil animal in Sub-
Himalayan Hills, i. 600 ; jnterme-
diate chaiacter of, i. 600.

Skiddaway 1sland, bones of megathe-
rium found in, 1. £43.

Sloth, peculiarities in the structvre of
living species, no imperfeciions, i,
141 : adapted to live on trees, i. 142.

Smyth, Capt., experiments on Massey's
log and bottles sunk in a deep sea, 1.
345.

Soemmering, Professor, pterodactyle de-
scribed by, i, 223,

Soldaui, his collection of fossil shells
in Tuscany, 1. 117,

Solenhofen, pterodactyle found ati, 221,
223 :  libellulae and other insects
found at, 3. 221; fossil ishes of, 1. 266;
fossil crustaceans fiom, i. 387.

Species, chauges of, indicate changes
of climate, 1. 116.

Speeton, hamites found at, i. 368.

Spiders, fo~sil in jurassic and tertiary
strata, i, 4015,

Spinax acanthivg, horny dmsal spiue
of, 1. 200

Spirula, derived from a sepia, i. 802,
316 ; ii. 63. )

Springs, how supplitd by suatified
socks, i 70; ongin and iapertance
of, i. 556, 561; ordivary snpply of
rivers by, i. 558 1 rauses ot thelr
production, i. 558 ; supply fiorn win
water, 1. 558, 570 ; systems of, near
HBath, 3. 560 ; produced in Derby-
shire, by fanls, 1. 560; two systems
of, originated in faults, i 6560 Joeal
causes of irrexalaritics in, 569,

Syualoidy, extent, of, 287. .

Stark, Dr., on changes of colour in
fishes, i. 209,

Star fish, number of ossicula in, i 44!‘.

Steam power, prodigious effect of, i
533 ; amount of, employed in Corn~"
wall end in Eogland, i. 534, 535.

Stelleridans, geological commencement
of, i. 416 ; structure of fossil, similar
to that of existing species, i, 416.

Stenecsaurns genus established by 8t.
Hilaire, i, 252.

Sternberg, Count, his Flore du Monde
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primitif, L 4564 ‘on cyecadom and
zimites in the coal formation, i,
4‘{42 0, his discovery of fossil scorpions,
1. 3 :
Stigmoria, form and chacacter of. .
476, 477 ; dome-shaged tunk, i.
476 intenual structure of, i. 477;
probable aquatic hahit, i, 478,
t. Hilaire, Geotlioy de, his new gevern
of fossil crocadihans, i. 252,
St. Ouen, Artesian well at, i, 562,
Stones, noue have existed 1 their pre-
sent state tor ever, i. 372.
Stopesfield, mixture of murine and ter-
restiial animals in oolite at, i, 121
terodactyle found at, 1. 221 ; meza-
osaurus found at, 1. 234 ; scales of
twstudinata found at, 1. 2585 cast-
mes of marine weorms at, i 260 ; re-
mains of marsupialia found at,i. 265 ;
rhvnebolites foned at, . 319,
Stratified roeks, aggregate thackuess of,

i, 38.

* Strans, on eves of insects, Sc. i. 397,

Surgeons, funetions of living species,
i 279,

Sublimatien, theory of veins filled by, 1.
551. ‘

Suecession, ctermal, of apecies disproved
by phenoweua of prunary 10cks, 1. 54.

Rummner, Bishop, his records of Creator,
i. 33,

Snperposition, regular ovder of in stra~
ta, 1. 6.

Suetwhrand, brown coal of lceland, i.
500, 610.

Syringolendron, name applicd to many
specses of sigillaria, 1. 472,

Tankerville, Tady, zarhia in consers
vatery of, 1. 494.

Tavlor,” Mr. R. €., cn fossil fuci in
Pennwylvanm, 1. 452,

Taylor, Mr. [. C., on duty of steam
engiaes, 1. 532, et seq. ; on Leneficial
dispositin of metals, 1. 554,

Teleosaurus, genus established by St.
iluire, i. 252 ¢ skeleton of, from’
Whithy, 1. 253. - )

Temperature, changes indicated by fos-
sit vegetables, 453 ; proofs of gia-
dual dipsinution of, i. 507,

Tertiary sfrata, character of, i. TG,
character of their fossil vegetables, 1.
453,

Testudo grazea, recent footsteps of, i.
261. ) :

Te wolepis, fossil ies of,i. 724,

‘Theones, IlglltOnian :tg;c Wernerian, i.
14, 561. . -
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Thompyon, Mr., pentactinius eropaus
disvovered by, i, 432,

Thowas, Mr. ., map and sections of
miniung district near Reduuth, i. 550,

Tiedemann, on bones in star-fish, i.
441, o*

“Filgate forest, reptiles discovered by
Mr, Mantell in, i, 120,

Time, lapse of long periods universally
admitted, i. 13 ; proof of long lapse
of, i. 118 ; proof of lapse of, during
deposition of strata, i. 377,

Torpedo, fosdil in teitiary strata, i, 291.

Torre D’Odfando, fishes permshed sud-
denly at, i. 124.

Fortoises, number of existing families,
i. 265; divisions of fossil ditlo, i.
256 ; extent of fossil species. i, 266 ;
wmarine specics fiom Glaris, 1. 257 ;
fossil Jand species, rae, i, 258 ; foot-
steps of in Scotland, i, 204 ; fiesh-
water species, locality o, i, 258,

Tour, su‘pfnsed of u forvignir through
¥ogland, i. 1,

Toprs, Artesian wells in chalk of, 1.
566.

Townsend, Mr., on origin uf sjaings, i,

660.

Trachelipods, two sectinns of, ciuniva-
rous and herhivorous, i, 297 ; carns-
vorous, perforore hving sheile, i
208 ; carnivureous rare belore the ter-
tinry strata, i 299 ; herbivorons, ¢x-
tend thiough all strata to she present
time, 1. 209; carnivoious succeeded
1o fuuctions of cxtinet caruivoious
cephalopods, i, 300, 312.

Trachyte, charscter and  phenomcaa
of, 1u. 7, -

'F'rap, various phenomena of, ii. 8.

Transition series, history and extent of,
i, 60 ; stiata, character of thar fossil
vegetables, i, 453,

Tronsmutation of species, disproved in
the case of lishes, i. 294 ; theory of,
o{»powd b& trilobites and animals
allted to thews, i. 395; assoriated

with development by Lamarek, 585.
T'revelyan, M. W. C., bis discovery of
coprulites near 1eith, i. 199,
'l‘rig((a‘uoﬂit@zs, areopetculu of anmonites,
i. 618,
wErilobites, geographical and aeological
distribauon of, i. 389; genera and
species of, i. 891 . history und stéuc-
ture of, i. 391 : living anjmals allied
W, 1, 39, ol seq. ; ayes of, i, 396 ;
voiologiesl mlereices ficmn fossit
yes, 1. 401, et seq.
Tryomix, fossil, lovalities of, 1. 257,

“Volea i

INDEX.

T'rygon, fossil in tertiary strata, i, 291, -

Tucker, his speculation as to possible
existences iv the intetior of the carth,
i. 87 ; his view of the relations of the
world to man, 1. 99. N

Tufa, calearcous, local depesits of, .

1. -
Turin, hones in musenm at, i, 93,
Tuirilite, character and extafl of, i.

Turtles, fossil, i. 256, 257,

Ulodendion, chatacter of, i. 475,
Unity, geological argument for the
upity of the Deity, 1. 582, 583, 584

Val {)Avno, bones in fresh water
formation of, i, 93.

Vapour, influence of, in causing eleva-
tions of land, 1. 43.

Vegetables, study of fossil, important, i
450 ; recent sub-iarige, divisions
of, i, 461; fossil sub-marine, divi-
sions of, 1. 4562 ; terrestrial, geolopi-
cal distributions of, i, 452; remdins
of, preserved in coal foumation, i
157, 458 ; remains of in wansition
steata, 1. 163, 459 ; genera, most
abundant in coal, 1. 479 5 proportions
of families in coal funnation, 1. 480 ;
remaing of, in secondary stiata,
490 ; remains of, in tertiary straw, »
507 ; uumbers of fussif und recent
species, i, 521 ; ebaracters of dwing
the thiee great geologicd) epochs, 1.
H20—522 5 connectiva of with phy-
sico-theology, i. 3123,

Veins, wineral, origin and disposition
of, i, 348, 350; most frequent m
early rocks, i. 549 theories respuct-
ing ongin of, i. 551; appwiatus for
production of, i. 570 gramtic, in-
tersecting older granite, U. 4; of sie-
nite, pmrpbyry, serpentine and green-
stoue, intersceting other rocks, 1. 55
mineral, influence of electre-maznetic
acton in, i, 107--108,

Verjebrota, represented by fishes in the
transition formation, 1. 62,

Vision, organs of, in coochifers and
cadiata, i. 605.

Voleanos, present effect of, « 47,

orees, their effects on the
couwtion uf the globe, i. 49.

Voleanic rocks, frequent in terhary

strata, 1, 8Y; of modern formation,

CH. 7.

Voltz, M., on mantelfia from Luneville,
L4821 has discoveral opercula of
ammonires, i. H18.



Volizia, genus of coniferz in new red
sandstone, i. 485. o .

Walchet, nacre of ammonites
served in lias at, i, 376.

* Water, its"rank in geological dynaroies,

i. 36; supplied to springs gy strati-

fied rocls, i. 70 ; its agency in pre-

pie-

cul
pe
of, 1. 557, 558,

Water-balloon, its activn analogous to
thar of the air chambers in the shell
of nautihus, i, 697, .-

f in metallic veins, i. 546 ¢

Waters, not created on the third doy of °

Mosaic cosmogony, 1. 26 ; souvres of
wineiral and thermal i faults, 1. 569,

Watt, his experiments on erystalliza-
tiou of budies cosled sowly, i, 41.

Webster, Mr.,section prepared by, ii. 2,
divt bed. &e. in Portland discovered
by, L G13; mafnx of slicified trees

# in Portland ascertamed by, i. 613 ;
Purbeck series  distinguiched fiom
Pustland oolite by, i. 613 ; rervary
formations in the 1, of Wight disno-
vered by, i. 77.

Weinbohla, sieuite, intersceting and
overlying chalk at, n. 6.

Wais, Protessor, his arconnt of bones of
sneyathesturo, i 160 ; his belict that
the megatberinm had annout, i, 161.

«© . CINDEN. -
Wells, causes'of riseof water ia, i 561, .

Waerner, his theory of thé formation of - .
stratified rotks, . 445 of velus, 3. 551, .

ser\&' ﬁorganic remains, i; 127 ; cis- |
tual circulation and functiohs -
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Wheatstoge, Prof., on crystals produced
by alectro-chemical astion, 1. H52;
Ws opinion of the vilue of Mr. Fos's
and M. Berquerel’s'elactrorechomival
tesearches, i 617, © ¢

Whewell, Mr., his view of the nebulars
hypothesis, i. 40 ; his repert ou, mi-

neralogy, i. 598. A .

Whitby, ammonites fiom, i. 339.
Wieliezka, salt in tertiary formation, i,
72

Winds, eifect in causiog undulaticns
during the formation of stone in Port.
laod, 1. 495 ; effect in forming strata
in Renmnuda end in Cornwall, i. 197.

Witham, Mr., his publications on finsil
comferw, i. 484, 485, 488.

Worm holes, fossil, i, 260,

Yancll, Mr., on the ‘ision of birds,

i 173,

Zanna pungens, made of infloiescence,
i 494,

Zanua sphabis, buds on trunk of, i. 500,

Zuniia hornda, seetion of trunk of. i, 497,

Lieten, My., his desenption of fossil pens
and ink bags in Wirtemnberg, i. 308,

Zouvlogy, study of, indispensable o geos
togy, i, 111,
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