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“ Let us take a Survey of the principal Fabrick, viz. the Terraqueous
Globe itself; a most stupendous work in every pm-tiéular of it, which
doth no less aggrahdize its Maker than every curious complete work doth

4its Workman. Let us cast our éyes here and there, lét us ransack all the
Globe, let us with the greatest accuracy inspect every part thereof, search ‘
out the inmost secrets of any of the crcatures, let us examine them with
all our gauges, measure them with our nicest rules, pry info them with
our microscopes and most exquisite instruments, still we find them to
bear testimony to their infinite Workman.” )
DERHAN'S PHYSICO-THEOLOGY, BOOK Ii, P. 38,

“ Could the body of the whole Earth - - be submitted to the Exami-
nation of our Senses, were it not too big and disproportioned for our
Enquiries, too unwiceldly for the Management of the Fye and Hand, there
is no question but it would appear to us as curious and well-contrived
a frame as that of an human body. We should see the same Concate-
nation and Subserviency, the same Necessity and Usefulness, the same
Beauty and Harmony in all and cvery of its Parts, as what we discover
in the Bady of every single Animal.” SPECTATOR, NO. 543,
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« Faulta,
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EXPLANATION OF THE PLATES.

Introductory Notice, and Description of the Geological
Phenomena illustrated by Plate I.

Prare 1,

Is an imaginary Section constructed to express, by the in-
sertion of names, and colours, the relative positions of the
most important clusses, both of unstratificd and stratified
rocks, as far as they have yet been ascertained. It is
founded on many scries of accurate observations, on several
lines taken across Europe, between the British islands and
‘the Mediterrancan Sea. Although no single straight line
exhibits every formation complete in the full order of
succession here represented, no fuct is inserted for which
authority cannot be found. The ncar approximation of
this synoptic representation to the facts exhibited by an
actual®section, may be estimated by comparing it with
the admirable section across Lurope, published by Mr,
Conybeare in the Report of the Proceedings of the British
Association for the Advancement of Science, 1852, und
with his sections of England, in Phillips and Cm.\hmu- ;
Geology of England and Wales.

The chief merit of the above Section is due to the
Talents of Mr. Thomas Webster; it is founded on a wmore
simple section which has for several ycars been used by
him in his lectures, and which exhibits the relations of
the Granitic and Volcanic rocks to the stratified formations,

G. I B



2 EXPLANATION OF PLATE 1.

and to one another, more intelligibly than I have ever seen
expressed elsewhere. This original drawing by Mr. Web-
ster has formed the basis of the present enlarged and
improved section, into which many important additions
have been introduced by the joint suggestions of Mr. Web-
ster and myself. The selection and arrangement of the
animals and plants is my own ; they have been drawn and
engraved (together with a large proportion of the wood-
cuts) by Mr. J. Fisher, of St. Clements, Oxford.

For facility of reference, 1 have numbered the princi-
pal groups of stratified rocks represented in the section,
according to their most usual order of succession; and
I have designated by letters the crystalline or unstratified
rocks, and the injected masses and dykes, as well as the
metallic veins, and lines of fracture, producing dislocations
or faults. The crowded condition in which all the Pheno-
mena represented in this section, arc 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 invisible, unless
expressed on a highly exaggerated scale. The scale of
height throughout the whole scction is also infinitely greater
than that of breadth. The plants and animals also are
figured on no uniform scale.

The extent of the different formations represented in this
section, taking their average width as they occur in Europe,
would occupy a breadth of five or six hundred miles. A
scale of heights, at all approaching to this scale of breadth,
would rvender the whole almost invisible. The same cause
makes it also impossible to express correctly the effect of
vallies of denudation, which are often excavated through
strata of one formation into those of another subjacent.
formation. ‘
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“As it would encumber the section to express Diluvium,
wherever it is present, it is introduced ‘in ‘one place only,
which shews its age to be more recent than the newest of
the Tertiary strata; it is found also lodged indiscrimi-
nately upon the surface of rocks of every formation.

Granite.

In our early Chapters we have considered the Theory

which refers unstratified rocks to an igneous Origin, to be
.that which is most consistent with all the known Pheno-
mena of Geology, and the facts represented in the Sectidn
now before us are more consistent with the Postulates of
this Ilypothesis, than with those of any other that has
hitherto been proposed. I have, therefore, felt it indispen-
sable to adopt its language, as affording the only terms by
which the facts under consideration can be adequately de-
scribed.
- Assuming that Fire and Water have been the two
great Agents employed in reducing the surface of the globe
to its actual condition, we see, in repeated operations of
these agents, causes adequate to the production of those
irregular Elevations and Depressions of the fundamental
Rocks of the Granitic series, which are delineated in the
lower Region of our Section, as forming the basis of the
entire Superstructure of stratified Rocks.

Near the right extremity of this Section, the undulating
surface of the fundamental Granite (a. 5. a.6.a. 7.4 8.)
is represented as being, for the most part, beneath the level
of the Sea.

On the left extremity of the Section (a. 1. a. 2. a. 3.) the
Granite is elevated into one of those lofty Alpine ridges,
which have affected, by their upward movement, the entire
series of stratified Rocks.

Corresponding formations of Primary and Transition
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Strata, are represented as occurrmg 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 nearly 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
périod 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, not only into fissures of the older Granite,
but frequently also info the Primary stratified rocks in con-
tact with it, and occasionally into strata of the Transition
and Secondary series, (a. 10. a. 11.) these Granitic injec~
tions were probably in many cases, contemporaneous, with
the elevation of the rocks they intersect; they usually as-
sume the Condition of Veins, terminating upwards in small
branches ; and vary in dimensions, from less than an inch,
to an indefinite width. The direction of these veins 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 intersected by them are
represented at the left extremity of the Section. (a. 9.)t.

¥ Cases of Granite, thus elevated at a period posterior to the
deposition of Tertiary Strata, occur in the Eastern Alps, where the
Transition, Secondary, and Tertiary strata have all partaken of the
same elevation which raised the central axis of the crystalline Gra-
nitic rocks. See Geol. Trans. N.S. Vol. IIL Pl. 36. Fig. 1

1 In the Granite at the right extremity of the Section, the gra-
gitic veins are omitted, because their insertion would interfere with
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" A. 10. represents a dyke and protruded mass of Granite,
intersecting and overlying 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. ¢.) which traverse the
Primary and Transition formations, and the lower regions
of the Secondary strata; not only intersecting them in va-
rious directions, but often forming also overlying masses,
in places where these veins have terminated by overflow-
ing at the surface, (b". ¢. d'. ¢.) The crystalline rocks of
this series, present so many modifications of their ingre-
dients, that numerous varieties of Sienite, Porphyry, and

-Greenstone occur frequently in the products of Eruptions

from a single vent.
-"'The scale of our Section admits not of an accurate repre-
sentation of the relations between many of these intruded

. rocks, and the strata they intersect; they are all placed, as

the representation of the injections of Basaltic and Volcanic matter
which that portion of the scction is intended to illustrate.
* An cxample of the rare Phenomenon of Granite infruded into

the Chalk formation, in the hill of St. Martin, near Pont de la Fou

in the Pyrences, is deseribed by M. Dufrenoy in the Bulletin de la
Société Géologique de France, Tom. 2. page 73.

At Weinbihla, near Mcissen in Saxony, Prof. Weiss has ascer-
tained the presence of Sicnite above strata of Chalk; and Prof.
Nauman states, that, ncar Oberan, Cretaceous rocks are covered by
Granite, and that near Zscheila and Neiderfehre, the Cretareous
rocks rest horizontally on Granite ; at both these places the Lime-

‘8tone and Granite are entangled in each other, and irregular por-

tions and veins of hard Limestone, with green grains and cretaceous
fossxls, are here and there imbedded in the Granite.
De la Beche. Geol. Manual. 3rd Edit. p. 295.
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if they had been injegted, either at the time of|, or after the
elevation of all the strata, and had produced but little
disturbance in the rocks through which they are protruded.
It should however be understood, distinctly, that some In-
Jjections 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 localities
during all periods, and throughout all formations ; from the
first upraising of the earliest Primary rocks, to the most
recent movements produced by existing Volcanoes. 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
these movements, and producing faults, are represented in
our Section by the lines designated by the letter 1. 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 L. 11121316, 17.)

Buasalt.

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, from 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 carboniferous Limestone of our Section, f.2. More fre-
quently they overspread the surface like expanded sheets
of Lava. Our Section gives examples of Trap under all
these circumstances. At f. 1. it intersects and overlies
Primary strata; at f. 2, f, 3. . 4. £. 5. it stands in similar
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relations to Transition and Secondary strata ; f. 6. represents
an-example of an extensive eruption of Basaltic rhatter,
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 occupied also
by craters of extinct Volcanos. f. 8. represents 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 gradations of structure, and
composition, which connect them with the most ancient
Porphyries, Sienites, and Granites.

The simplest cases of volcanic action are those of Tra-
chyte (g. 1.) and of Lava (i. 5.) ejected through apertures
in Granite; such cases prove that the source of volcanic
fires, i1s wholly unconnected with the pseudo-volcanic re-
sults of the combustion of coal, bitumen, or sulphur, in

- stratified formations, and is seated deep beneath the Pri-
mary rocks.t

* The appellation of Trachyte has heen given to a volcanic Por-
phyry, usually containing Crystals of glassy felspar, and remarkahbly
harsh to the touch, (heuce its name from rpayii) ; it does not occur in
Britain, but abounds in the neighbourhood of almost all extinct und
active volcanic craters.

+ The occurrence of angular fragments of altered Granite, em-
bedded in Pillars of columnar Lava, in the valley of Monpezat in the
Ardéche, shews that these fragments were probably torn oft during
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Craters.

Our section represents three cases of Voleanic critéfy
the most simple (i. 5.) rising. through Granite, or stratified
rocks, at the bottom of the sea, and accumulating craters,
which, like those of Lipari and Stromboli, Sabrina, and
Graliam 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. tot. 4.) The third is that of extinct vol-
canos, like those in Auvergne, (h. ht) which, although
there exist no historical records as to the period of their
last eruptions, shew by the perfect condition of their cra-
ters, that they have been formed since the latest of those
aqueous inundations, that have affected 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 former, probably taking
place under the pressure of deep water, was not accompa-
nied by the formation of any permanent craters.

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

the npward passage of the Lava through fractures in the solid
Granite. .

At Graveneire, near Clermont, a stream of Lava still retains the
exact form, in which it issued through a fissure in the side of a
mountain of Granite, and overflowed the subjacent valley. Most
accurate representations of this, and many similar productions of
Volcanic Ernptions from the Granite of this District may be seen
in Mr. Poulett Scrope’s inimitable Panoramic Vicws of the Vol
canic formations of Central France.

* Within the last few years, the Volcanic Cones of Sabrinain the
Atlantic, and of Graham Island in the Mediterranean, have risen
suddenly in the sea and been soon levelled and dispersed by the
‘Waves. : :
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the form of Dykes, filled with materials similar to those
which form the masses that have overflowed in the Vici-
nity, of each Dyke.* '

mt‘ihC"‘}ianges effected by the Igneous Rocks, on the Strata

in contact with them.

. 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 usnally altered to a state approxima-
ting to that of fine-grained Mica-Slate, or Horublende-
Slate.

The Secondary and Tertiary rocks also, when they are
intersected by basaltic Dykes, have frequently undergone
some change ; beds of Shale and Sandstonc are indurated,
and reduced to Jasper; compact Limestone and Chalk are
«converted to crystalline Marble, and Chalk-flints altered to
.a,state like that resulting from heat in an artificial fur-
nace.}

In all these cases, the Phenomena appear to be through-
out consistent with the theory of igneous Injgction, and to
be incapable of cxplanation on any other Hypothesis that
has been proposed. A summary 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 la Beche’s Geological Researches, 1st Edit. Pag.
374, et seq.

* In many dykes the materials have been variously modified, by
their mode of cooling, and differ from the masses which overflowed
the surface.

+ Examples of this kind occur on the sides of Basaltic Dykes in-
tersecting Chalk in the County of Antrim, and in the Island of
Raghlin. See Geol. Trans. London, O. S. vol.iii. p. 210. pl. 10.
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Ezplnnation of Letters and Figures used in the references to
unstrati ﬁed and crystalline Rocks in Plate 1.

a. Granite. b. Sienite. c. Porphyry.

d. Greenstone.  e. Serpentine.  f. Basalt, or Trap.
g. Trachyte. h. Products of Extinct Volcanos.

i. Products of Active Volcanos.

a. l.—a. 3. Mountains of Granite, raised into lofty ridges,
from beneath 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 Sienite.

b. 1. Overlying masses of Sienite,

c. Dykes of Porphyry.

¢. 1. Overlying masses of Porphyry.

d. Dykes of ancient Greenstone.

d. 1. Overlying masses of the same. The Rocks repre-

sented by d. and e. often pass into one another.

. Dykes of Serpentine.

1. Overlying masses of Serpentine.

Dykes and intruded subterraneous masses of Basalt.

1. to f. 7.- Masses of Basalt protruded through, and

overlying strata of various ages.

[

baclb e

* In the locality quoted in the Eirplanation of Plates, Vol. IL. p.
5, the Granite which comes to the surface over the Chalk, is not
covered by Tertiary deposits, as represented in our section, PL 1.



EXPLANATION OF PLAYE I. 41

f. 8. Basaltiform products of Modern Volcanos.

g. Trachyte forming Dykes.

g. 1. Trachyte formmg overlying Domes. (Puy de Dome.)

h. 1. h. 2. Lava of extinct Volcanos, forming undisturbed

Cones. (Auvergne.) ’
" i.—i. 5. Lava, Scorie, and Craters of active Volcanos.
(i. 1.—i. 4. Etna. 1—5. Stromboli.)

k.—k. 24. Metalliferous Veins.

k. 15. Lateral expansions of Veins into metalliferous

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

l.—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 fault.

It is unnecessary here to give detailed descriptions of the
98 divisions of the Stratified Rocks represented in our Sec-
tion. Their usual Order of Succession and Names are ex-
pressed in their respective places, and detailed descriptions
of their several characters may be found in all good Trea-
tises on Geology.

The leading Groups of 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 shew the extent of the strata over which
the Organic Remains of cach Group are respectively dis-
trihuted.

The Formations of Peat Bogs and Caleareous Tufa are
of too local a nature to be included in the series of stratified
Rocks represented in this Section; although they some-
times operate locally to a considerable extent, in adding
permanent and solid matter to the surface of the Globe.
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List of the ‘Names of the Plants and Animals, fepreséfitéd
in PL.1. to denote the prevailing Types of Vegetable and
Animal ‘Life, during the formation of the three great
dwzszons qf straf ified Rocks i

REFERENCES.

r. recent. f. fossil. Ad. B. Adolphe Brongniart., L. Lindley.
Ag. Agassiz, P. Page of Vol. 1.

Remains in Transition Strata.

LAND PLANTS.

1. Araucaria. Norfolk Island Pine. r. & f. P.484.

2. Equisetum, r. & f. P. 460.

3. Calamites nodosus. f. (L. Pl 16.)

4. Asterophyllites comosa. f. (L. 108.)

5. Asterophyllites foliosa. f. (L. 25.)

‘6. Aspidium. r. Pecopteris. f.

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

8. Osmunda. r.* Necuropteris. f.

9. Lycopodium cernuum. r. (from Mirbel.) P. 466.

10. Lycopodium alopecuroides. r. (from Mirbel) P.
466.

11. Lepidodendron Sternbergii. f.

12. Lepidodendron gracile? f. ,

13. Flabelliform Palm. r. (from Mirbel.) Palmacntes f

MARINE ANIMALS AND PLANTS.

14. Acanthodes. f. Ag.

15. Catopterus. f. Ag.

16. Amblypterus. f. Ag.

17. Orodus, extinct Shark. f. (1magmary restoration).

* ‘An error in this figure represents the fructification as branching
from the tallest frond, instéad of rising by a separate rachis from the
root, - ; ‘
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18 Cestracion Phillippi, Port Jackson Shark. r. (Phil-
) “lip.) 'P. 288.*% ' S
18" Palatal Tooth of Cestracion Phllllppl. r.
19. Tooth of Psammodus, from Derbyshire limestone.. f.
19. Tooth of Orodus, from Mountam limestone, near
Bristol. f.
20. Calymene. f.
21. Paradoxus. f. } Trilobites. P. 391.
22. Asaphus. f.
23. Euomphalus. f.
24. Producta. f.
25. Spirifer. f.
92G. Actinocrinites. f. (Miller, P.96.) P. 417.
27. Platycrinites. f. (Miller, P. 74.) +
97+, Fucoides circinatus. f. (Ad.B.) From Transition
sandstone, Sweden.
28. Caryophyllia. r. & f.
.29, Astrea. r. & f.
30. Turbinolia. r. & f.

Remains in Secondury Strata.

* LAND PLANTS.

31. Pinus. r. & f. .

32. Thuia. r. & f.

33. Cycas circinalis. r. Cycadites. f.

34. Cycas revoluta. r. Cycadites. f.

35. Zamia horrida. r. Zamia. f.

36. Dracena. r. Allied to Bucklandia and Clathraria. f.
37. Arborescent Fern. r. P. 465.

38. Pteris aquilina. r. Pecopteris. f.

* This shark is the only known living representative of the ex-
tinct genus Psammodus.

+ Fig. 27. 1n most, if not all the species of Platycrinites the
arms are subdivided ; they are not 8o in this figure, as from its small
size they could not well be represented. The figure is intended
to give only a general idea of the subject.
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Scolopendrium. r. Ta=niopteris in Oolite. Scar-

bo!rough. f.

40.
41.
42.
43.
44,
45.
46.

47.
48.
49.

(o]
=

(S I, ]
o =

LAND ANIMALS.

Didelphys. r. Stonesfield slate, 2 small species. f.
Didelphys. r. Cheirotherium? f. P.265.
Pterodactylus brevirostris. f.

Pterodactylus crassirostris. f.

Gavial. r. Allied to Teleosaurus. f.

Iguana. r. lguanodon. f.

Testudo, Land Tortoise. r. Scales of Tortoises, at
Stonesfield, Oxon. f. Footsteps of Tortoises, Dum-
fries. f.

Emys. r. Soleure. f.

Buprestis. . Stonesfield. f.

Libellula. r. Solenhofen. f.

MARINE ANIMALS, AND PLANTS.

Plesiosaurus. f.

. lchthyosaurus. f.

Marine Turtle. r. At Luneville, in Muschel Kalk. f.
P. 256.

53. Pygopterus. f. (Ag. Vol. 1. PL. D.3.) In Magne-

sian Limestone.

. Dapedium, in Lias. f.
. Hybodus. f. Extinct genus of Sharks. (Imagi-

nary restoration.)

. Loligo. r. Lyme Regis. f.
. Nautilus Pompilius. r. Many species. f.
. Ammonites Bucklandi. f. Peculiar to Lias.

Astacus. r. & f.

. Limulus, King Crab. r. Solenhofen. f.
. Trigonia. f. New Holland. r.

. Ophiura. r. & f.

. Asterias. . & f.
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64. Echinus. r. & f.

65. Apiocrinites. f. :

65". Fucoides recurvus. f. (Ad. B. Hist. Veg. Foss.
Pl 5. Fig. 2.)

Remains in Tertiary Strata.
LAND PLANTS.

66. Mauritia aculeata. r. (Martius, T. 44.) Palmacites.
Lamanonis. f. D. 214.

67. Elaeis guineensis. r. (Martius, T. 56.) Fruits of
Pinnate Palms. f. P. 515.

68. Cocos nucifera. r. (Martius, Pl. 62.) Fossil Cocoa
nut, Sheppy, Brussels. P. 515.

69. Pinus; Pine. r. & f.

70. Ulmus, Elm. 1 & f.

71. Populus, Poplar. r. & f.

72. Salix, Willow. r. & f.

LAND ANIMALS OF FIRST PERIOD.

Birds.
73. Scolopax, Woodcock. r. & f.
74. Ibis. 1. & f.
76. Tringa, Sea Lark. r. & f.
76. Coturnix, Quail. r. & f.
77. Strix, Owl. r. & f.
~'78. Buteo, Buzzard. r. & f.
79. Phalacrocorax, Cormorant. r. Pelecanus.

Reptiles.
80. Emys, Fresh water Tortoise. r. & f.
81. Trionyx, Soft Tortoise. r. & f.
82. Crocodilus, Crocedile. r. & f.
Mammifers.
83. Vespertilio, Bat. r. & f.
84. Sciurus, Squirrel. r. & f.
85. Myoxus, Dormouse. r. & f.
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86. Castor, Beaver. r. & f.

87. Genetta, Genet. 1. & f.

88. Nasua, Coati. r. & f.

89. Procyon, Racogn. r & f.
90. Canis Vulpes, Fox. r. & f.
91. Canis Lupus, Wolf. r. & f.
92. Didelphys, Opossum, small. r. & f.
93. Anoplotherium commune. f.
94. Anoplotherium gracile. f.
95. Paleotherium magnum. f.
96. Paleotherium minus. f.

MARINE ANIMALS.

a. Planorbis. r. & f.
. Limn=a. r. & f.
. Conus. r. &f.
. Bulla. r. &f.
Cyprea. r. & f.
Ampullaria. r. & f.
. Scalaria. r & f.
. Cerithium. 1. & f.
. Cassis. r. & f.

j- Pyrula. r.&f.

k. Fusus. r. & f.

L Voluta. r. & f.

m. Buccinum. r. & f.

. n. Rostellaria. r. & f.
Mammifers.
97. Phoca, Seal. r & f.
98. Trighechus, Walrus. r. & f.
99. Delphinus Orca, (Phoceena, Cuv.) Grampus. r.
Delphinus. f.

100. Manatus, Lamantin. r. & f,
101. Balema, Whale, r. & f.

Genera of Shells most
chamcteristic of the
Tertiary Periods ..

- = 0Q >0 0 o
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104

ND ANJMALS,*.
Birds.

102. Colpmba, ¥igeon. r, & f.
103. Alauda, Lavk.

n&f -

. Corvus,*Raven. r. & f,

( 105. Apas, Duck. r. &f.

Ruminantia . )1

Rodentia . ...

Carnivora . ..

Pachydermata

1

119

Animal of the present Epoch, supposed to have 1ecently

( 106.
*107.
108.
L 109.
110.
* r 111,

112.

113.
L 114.
r115.
116.
117.
118. Hippopotamus. r. & f.

Mammifers.
Alces, Elk, r. & f,
Elaphus, Stag. r. & f.
Bos Urus, Bison. r. & f.
Bos Taurus, Ox. r. & f.
Lepus, Hare. r. & f.
Ursus, Bear. 1. & f.
Mustcla, Weasel.
Hy®na. r & f.
Felis, Tiger. r. & f.
Sus, Hog. r. & f.
Equus, Horse. r. & f.
Rhinoceros. r. & f.

. Elephas. r. Mammoth.

become eatinct.

i 120. Didus, Dodo.
The bones of the Dodo have been found under lava of
unknown age in the lsle of France, and n a cavern in the

Island of Roderigue. See Zoological Journal, 182%, p.
554. Loudon’s Mag. Nat. Hist. Vol. IL p. 442. and Lon-

r. & f.

don and Edin. Phil. Mag. Dec. 1832.

* Many of the following gencra occur both in the second, third
and fourth formations of the Tertiary series, and alse in Caverns,

Fissures, and Diluvium.
G. 11,

r. & f.

f.
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PraTe 2. V.Lp 72

A. Jaw of bldelphys Bucklandi, (magnified to tmce
nat. size,) in the Collection of W. 1. Broderip, Esq.
and described by him in the Zoological Journal,
V. IIL p. 408, PL. XI. (Broderip.)

2. Second molar tooth magnified.

5. Fifth molar tooth still further magnified.

B. Fragment of lower Jaw of a small Didelphys from
Stonesfield, in the Oxford Museum, (magnified one
third.) This Jaw has been examined by Cuvier,
and is figured by M. Prevost, Ann. de Sci. Nat. Avr.
1825, p. 389, PL.18. The removal of a part of the .
bone displays the double roots of the teeth, in their
alveoli, and the form of the tecth shews the ani-
mal to have been insectivorous. (Original.)

4. Fourth molar tooth magnificd.

Y. Ninth molar tooth magnuified.

C. 1. Lower Jaw of Dinotherium giganteum, (Tapirus
Giganteus, Cuv.) The length of this Jaw, including
the Tusk, is nearly four feet. V. L p. 130. (Kaup.)

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

3. Jaw of Dinotherium medium, exhibiting the Crown
of five molar teeth, most nearly resembling those of

a Tapir. (Kaup.)*

* All these unique remains of Dinotherium are preserved in the
Museum at Darmstadt; they were found in a Sand pit containing
marine shells at Epplesheim near Alzey, about forty miles N. W, of
Darmstadt, and are described by Professor Kaup.

Bones of Dinotherium have lately been found in Tertiary Fresi-
water limestone, uear Orthes, at the foot of the Pyrenees; and with
them, remains of a new Genus, allied to Rhinoceros; of several un-
known species of Deer; and of a Dog, or Wolf, the size of a Lion. ‘

Our figures of Dinotherium are copied from the Atlas of Kaup’s
Description d'Ossemens fossiles de Mammiféres, Darmstadt, 1832-3. .



EXPLANATION OF PLATES 3. 4, 5. 19

Prare 3. V. L p 8L

Imaginary restoration of four species of Pachydermata,
found in the Gypsum Quarries of Mont Martre. (Cuvier.)

Prate 4. V. I pp. 81, 85.

Nearly perfect skeletons of the four species of fossil
animals, whose restored figures are wiven in the last Plate.
(Cuvier.) '

Prate 5. V. L p. 139.

I. Skeleton of Megatherium, copied from Pander and
D’Alton’s figure of the nearly perfect skeleton of this
animal, in the Museum at Madrid.

2. Bones of the Pelvis of Megatherium, discovered by
Woodbine Parish, Esq. near Buenos Ayres, and now
placed in the Muscum of the Royal College of Sur-
geons, London. The bones of the left hind leg,
and several of those of the foot, are restored nearly
to their natural place. (Original.)

3. Front view of the left Femunr.

4. Front view of the left Tibia and Fibula.

5. Bones of the foot, imperfectly restored.

5'. Large ungual bone, supposed to be that of a Toe of
the hind foot.

6—11. Teeth of Megatherium.

From the near approximation of this Animal to the living Tapir,
we may infer that it was furnished with a Proboscis, by means of
- which it conyeyed to its mouth the Vegetables it raked from the bot-
tom of Lakes and Rivers by its Tusks and Claws. The bifid ungual
bone (Kaup, Add. Tab. 11,) discovered with the other remains of
Dinotherium, having the remarkable bifarcation which is found in no
living Quadrupeds, except the Pangolins, seems to have borne a Claw,
like that of these animals, possessing peculiar advantages for the
purpose of scraping and digging ; and indicating functions, concur-
‘rent with those of the Tusks and Scapule. (see Vol. 1. Page 136.)
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112, 13. Armout, supposed to be that of Megatherium.*
14—19. Armour of Dasypus and Chlamyphorus.” "~

Prate 6. V.I.p. 148
1. Sections of Teeth of Megatherium, illustrating the
~ relative dispositions of the Ivory, Enamel,and Crusta
petrosa, or Ceementum. (Original. ~ Clift.)
2. Posterior surface of a caudal vertebra of Megatherium,
* exhibiting enormous transverse processes. On its
lower margin are seen the articulating  surfaces
which received the chevron bone; the superior
spinous process is broken off. V. I. p. 151. (Sir
F. Chantrey. Original.)

Prare 7. V.L p. 168.

Ichthyosaurus platyodon from the Lias at Lyme Regis,
discovered by T. Hawkins, Esq. and deposited in the Bri-
tish Museum, together with all the other splendid fossil re-
mains that are engraved in his memoirs of Ichthyosauri
and Plesiosauri. This animal, though by no means full
grown, must have measured twenty-four feet in length. The
extremity of the tail, and left fore paddle, and some lost

* Mr. Darwin has recently discovered the Remains of Mega-
theriwm along an extent of nearly six hundred miles, ina North and
South line, in the great sandy plains of the Pampas of Buenos Ayres,
accompanied by bounes and Tecth of at least five other Quadrupeds.
He has also found ihat the Boues of this Animal are so often accom-
panied by those of the Mastodon angustidens, as to leave no doubt
that these two extinct species were contemporary. )

1 learn from Professor Lichstenstein, that a fresh importation of
Bones of Megatherium, and bony armour has lately been sent to
Berlin from Buenos Ayres, and that there remains no room to doubt
that some portion of this armour appertained to the Megatherium.

It appears very probable, from more reccnt discoveries, that
several other large and small animals, armed with a similar coat of
mail, were co-inhabitants of the same sandy regions with the Mega-
therium,
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fragments of the rest of the skeleton, are artificially restored.
(Hawkins.) S

PraTe 8. V.L p. 170.

1. Skeleton of a young Ichthyosaurus communis, in the
collggtion of the Geological Society of London, found
in the Lias at Lyme Regis. (Scharf. Original.)

2. Ichthyosaurus intermedius, from Lyme Regis, be-
longing to Sir Astley Cooper. (Scharf. Original.)

Prate 9. V.I p. 170.

1 and 2. lchthyosaurus tenuirostris, from the Lias near
Glastonbary, in the collection of the Rev. D. Wil-
liams, of Bleadon, ncar Bristol.  The position of the
ribs is distorted by pressure.  (Scharf.  Original.)

3. View of the right side of the head of the same animal,

(Original.)

Prare 10. V. L pp. 171, 173.

I1. Head of Ichthyosaurus platyodon, in the British
Museun, from the Lias at Lyme Regis, copied from
Sir E. Home’s figure in the Phil. Trans. 1814.

2. Copied from Mr. Conybeare’s figure, (in the Geol.
Trans. Lond. O. 8. PL. XL. Fig 11.) shewing the
analogies between the bones of the head of I¢hthyo-
saurus, and those which Cuvier has marked by cor-
responding letters in his figure of the head of the -
Crocodile, .

3. Two of the bony plates in the sclerotic coat of the
Eye of Ichthyosaurus platyodon.

4. Circle of bony plates in the Eye of the snowy Owl.
(Yarrel.)

5. Circle of similar plates in the Eye of the golden Eagle.
(Yarrel.)
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6. Front view of bony plates in the Eye of an Iguana.

7. Profile of the same.

8. Two of the fourteen component scales of the same.

I owe these three last figures to the kindness of Mr. Allis

of York. -

Al 2 3 4. Petrlﬁed portions of the skin,of a small
Ichthyosauras, from the Lias of Barrow on Soar,
Leicestershire, presented. to the Oxford Museum, by
the Rev. Robert Gutch, of Segrave. * (Original.)

In Fig. 1; a, b, ¢, d, are portions of ribs, and e, f, g, b,
are fragments of sterno-costal bones (nat. size).

The spaces between these bones, are covered with the

remains of skin; the Epidermis being represented by a deli-
cate film, and the Rete mucosum by fine threads of white
Carbonate of Lime; beneath these the Corium, or true
skin, is prescrved in the state of dark Carbonate of Lime,
charged with black volatile matter, of a bituminous and
oily consistence.

2. Magnified representation of the Epidermis and Rete
mucosum. The fine superficial lines represent the
minute wrinkles of the Epidermis, and the subjacent
larger decussating lines, the vascular net-work of
the Rete mucosum. ‘

In Fig. 3, the Epidermis exhibits a succession of coarser
and more distant folds or wrinkles, overlying the
mesh-work of the Rete mucosum.

+ In Fig. 4, the Epideris has perished, and the texture
of the fine vessels of the Rete mucosum is exhibited
in strong relicf, over the black sabstance of the sub-
jacent Corium, in the form of a net-work of white
threads.* ‘

* Nothing certain has hitherto been known respecting the dermal
covering of the Ichthyosauri; it might have been conjectured that
these reptiles were incased with horny scales, like Lizards, or that -
their skin was set with dermal bones, like those on the back of Cro-
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Prare 11. V. L p. 175.

'1. Side View of the head of an Ichthyosaurus, marking

by corresponding letters, the analogies to Cuvier’s

'figures of the same bones in the head of the Croco-

dile. (Conybeare.)

2. Posterior part of a lower jaw of Ichthyosaurus com-
" munis, in the Oxford Museum. (Conybcare.)

—7. Sections presented by the component bones of Fig.

2in fractured parts above each scction. (Conybearc.)

8. View of the lower Jaw of Ichthyosaurus seen from

codiles; but as the horny scales of Fishes, and dermal bones of Cro-
codilean animals are preserved in the same Lias with the bones of
Ichthyosauri, we may infer that if the latter animals had been fur-
nished with any similar appendages, these would also have been pre-
served, and long ere this discovered, among the numerous remains
that have been so assiduously collected from the Lias. They would
certainly have been found in the casc of the individual now before
us, in which even the Epidermis and vessels of the Rete Mucosum
have escaped destruction.

Similar black patches of petrified skin are not unfrequently found
attached to the skeletons of Tehthyosauri from Lyme Regis, but no
remains of any other soft parts of the body have yet been noticed.

The preservation of the skin shews that a short interval ouly elapsed
between the death of the animal, and its interment in the nmddy se-
diment of which the Lias is composed.

Amonyg living reptiles, the Batrachians afford an example of an
order in which the skin is naked, having neither scales nor dermal
bones.

Inthe case of Lizafs and Croc odiles, the scaly, or bouy coverings
protect the skin from injury by friction against the hard substances
with which they are liable to come into contact upon the lund ; but
to the Tchthyosauri which Tived exclusively in the sea, there would
seem to have been no more nced of the protection of seales or
dermal bones, than to the naked skin of Cetacea.

In the case of Plesiosauri also, the non-discovery of the remains
of any dermal appendages with the perfect skeletons of animals of
that genus, leads to a similar inference, that they too had a naked
skin, The same negative argument dpphea to the flying Reptile
Family of Pterodactyles.
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. beneath; exhibiting -the course of its over lappmg,
bones. (Conybeare.) : -

A. Tooth of a Crocodile, shewing the incipient absorp—
tion of the hollow cone which forms its base, frem
the effect of pressure of a new tooth rising beneath.
(Conybeare.)

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

C. Example of the same kind of absorption produced by
the pressurc of a new tooth, on the base of an older
tooth in the jaw of Ichthyosaurus. (Conybeare.)

PraTte 12, V., 1. p. 181,

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

2. Sternal Alch of Ornithorhynchus. (Home.)

3, 4, 5, 6. Occipital and Cervical Bones of Ichthyosau-
rus, from the Lias at Lyme Regis.* (Original.)

* Sir Philip de Malpas Grey Egerton has pointed out some beau-
tiful examples, hitherto uunoticed, in the Atlas and cervical Ver-
tebrae of Ichthyosauri, of peculiar mechanical contrivances to sup-
port and regulate the movements of their enormous heads. (See
Lond, and Edin. Phil. Mag. Nov. 1835. p. 414.)

Fig. 3, a. represents the Basilar portion of the Occipital bone of a
very large and aged lchthyosaurus, from the Lias of Lyme Regis,
(scale one eighgh). The nearly hemispherical process (a) articulated
with a comparatively shallow socket in front of the Atlas, (4.4.)
and this ball and socket, or universal joint, give frecdom. of motion
and support to a weighty head.

Fig. 4. Atlas and Axis of a very young lchthyosaurus, (two thlrds
of nat. size.) These bones adhere together by two nearly flat sur-
faces, admitting of the least flexure of any of the Vertebrw in the
whole body, but giving the greatest strength to that part of the
Column, where strength rather than flexure was required.

On the inferior margins of the Atlas and Axis and third cervical
vertebra, are triangular facets articulating with three strong wedge-
shaped sub-vertebral bones (¢) hitherto undescribed.
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A. Hollow conical Vertebree of a fish. (Original.)
B. C. E. Vertebrae of Ichthyosaurus. See Note, V. 1.
"« p. 178. (Home and Conybeare.)
D, a.g. E. a. g. Spinous processes, shewing the peculiar
“articulation of their annular portions, with the Ver-
tebree, to be adapted to increase the flexibility of the
spine. See Note, V. I. p. 179. (Home.)

Prate 13. V. L p. 190.

Skeleton of a small Ichthyosaurus, from the Lias at

Fig. 4, b, Oblique triangular facet on the lower margin of the
front of the Atlas; this facct articulated with the first sub-vertebral
wedge, placed between the Atlas and Occiput.

Between the Atlas and Axis, the two sub-vertebral facets formed a
triangular cavity for the rcception of a sccond wedge (Fig. 4. ¢.)
and a similar, but smaller cavity received another wedge of the
same Kind, between the Axis and third Vertebra. This thivd wedge
gave less support to the head, and admitted of more extensive motion
than the second. All these three wedge-shaped hones are scen
nearly in their natural position in a specimen from Lyme Regis, in
the Collection of Sir P. G. Egerton.

Fig. 4. First sub-vertebral wedge, anxiliary to the anterior cavity
of the Atlas, in completing the articulating socket for the basilar
process of the Occiput (3. a).

4. a. Crescent shaped front of the first sub-vertehral wedge.

4. b. Head of the same Wedge.

4. ¢, Obtuse apex of the same, articu]utiué‘ with the triangular
frontal facet of the Atlas (4. b.). In young animals this frontal facet
is nearly smooth and flat; in older animals (3. b'.’ is rugged and
furrowed. This articulation must have given to the first sub-v ertebral
wedge great power as a stay or prop, to resist the dowuward pres-
sure of the head, at the same time facilitating the rotatory move-
ments of the Occipital bone.

Fig. 4. c. Second sub-vertebral wedge articulating with the trian-
gular cavity formed by the marginal facets of the Atlas and Axis.
This second Wedge acted as a strong prop supporting firmly the
lower portion of the Atlas, and at the same time admitting the small
amount of motion here required,

. . Head of the sub-vertebral wedge (¢) strengthened by a pro-
. Jecting boss of solid bone,
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Lyme Regis, presented to the Oxford Museum by Viscount
Cole, enclosing within its ribs scales, and digested bones of
Fishes, in the state of Coprolite. This coprolitic mass seems
nearly to retain the form of the stomach of the aniimal.
¢, Coracoid bone. d, Scapula. e, Humerus. f, Radius.
g Ulna. (Scharf. Original.)

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

Fig. 5. Nearly flat articular surface of (probably) the third cer-
vical vertebra of the same large Individual as Fig. 3. This surface of
the bone has only a small cylindrical depression at its centre, instead
of the deep, conical cup of the more flexible vertebre, C.B. E.

Near its upper margin is a wedge-shaped elevation (b) and near
the inferior margin, a notch or furrow (a). These salient and re-
entering portions articulated with corresponding depressions and
projections on the surface of the adjacent vertebra, and acted as
pivots, admitting a limited amount of lateral vibrations, and at the
same time preventing any slip, or dislocation.

Fig. 6. Concave surface of Fig. 5.; the wedge-shaped projection
near its lower margin (a) must have articulated with a correspond-
ing groove or depression on the front of the vertebra adjacent to it,
like that at (Fig. 6. a.) As one surface only of these vertebre had
a conical cavity, the intervertebral substance must have formed a
single cone, admitting in the neck but half the amount of motion, that
the double cones of intervertebral matter allowed to the dorsal and
caudal vertebre, (C. B. E.) where greater flexure was required, to
effect progressive motion by vibrations of the body and tail.

These dispositious of the articulating facets of the cervical ver-
tebree, acting‘ conjunction with the three sub-vertebral wedges
before described, afford an example of peculiar provisions in the
neck of these gigantic Reptiles, to combine a diminished amount of
flexure in this part, with an increased support to their enormous
heads. ‘

It is probable that every species of Ichthyosanrus had peculiar vari-
ationsin the details of the cervical vertebre, and subvertebral wedges,
and that in each species these variations were modified by age.

In the Gavial Mr. Mantell has recently observed that the first
candal vertebra is doubly convex, like the last cervical vertebra in
Turtles. These peculiar contrivances give to the animals in which |
they occur increased flexibility of the Tail and Neck.
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Oxford Museum, from the Lias at Lyme Regis, containing
within the ribs, .a coprolitic mass of digested bones, inter-
spersed with scales of fishes. a, Furcula. b, Clavicle. c,
Coratoid bore. d, Scapula. ¢, Humerus. (Fisher. Ori-
ginal.)

Prate 15. V. L p. 187, )

The specimens are all of the natural size except where

the figures denote otherwise. (Original.)

1 and 2. Intestines of the two most common English
species of Dog-Fishes, injected with Roman cement.

The vascular structure, which is still apparent in
the desiccated membrane, resembles the impressions
on the surface of many Coprolites.

3. Coprolite from the Lias at Lyme, exhibiting the spiral
folding of the plate of digested bone, and impressions
of the intestinal vessels and folds upon its surface.
(Sec Note, V. I. p. 194. et seq.)

3. Magpnified scale of Pholidophorus limbatus, embedded
in the surface of the Coprolite, Fig. 3. This scale
is one of those that compose the lateral line, by which
a tube passcs to convey mucus, from the head, along
the body of fishes; a. is the hook, on the superior
margin, which is received by a depression on the
inferior margin of the scale above it, corresponding
witlh b.; c. is the serrated edge of the posterior
margin, perforated at e. for the passage of the mu-
cous duct ; d. is a tube on the interior surface ot the
scale to carry and protect the mucous duct.  (Sce
note V. I. p. 191.)

3", Exterior of the scale J'.; the same parts are repre-
sented by the same letters ; the larger portion 1«
covered with enamel; the smaller portion next d. is
the bony root forming the anterior margin of the
scale.
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4, Transverse section of. another CoProlxte from' Lyme,
shewing the internal’ 1foldmgs of the plate, with sec-
‘tions of scales of fishes embedded in it.

5. Exterior of a spiral Coprolite, from the Chalk Marl
near Lewes, shewing folds and vascular impressions
ammalogous to those in No. 3.

6. Longitudinal section of another Coprolite, from the
same Chalk Marl, shewing the- spiral manner in
which the plate was folded round itself.

7. Exterior of another spiral Coprolite, from the Chalk
at Lewes, shewing vascular impressions on its sur-

face, and the transverse fracture of the spiral fold
at b.

In many other figures of Plate 15, a similar

abrupt termination of the coiled plate is visible at b.

8, 9. Twoother small speciesof spiral Coprolitesin chalk;
thesc as well as Figs. 5, 6, 7, are probably derived
from fishes found with them in the chalk, ncar Lewes.

10, 11, 12. Coprolites fromn the Lias at Lyme, exhibiting
well defined characters of the spiral fold, with vas-
cular impressions on their surface. ‘

13. Similar appearances on a Coprolite found by Dr.
Morton in the Greensand of Virginia.

14. Coprolite from the Lias at Lyme, bearing strong cor-
rugations, the result of muscular pressurx. received
from the intestines.

15. Transverse section, shewing the abrupt termination
of the folded platc in Fig. 14, and representing the
flattened form of the spiral intestine.

16. Longitudinal section of the intestinal tube of a recent
Shark, shewing the spiral valve that winds round
its interior, in the form of an Archimedes screw ; a
similar spiral dispbsition -of the interior is found in
intestines of Dog-Fishes, Figs. 1 and 2.

v
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17. Coprolite from Lyme, containing large scales of Da-
pedium politum.,

18. Coprolite from the Lias at Lyme, containing undi-

i gested bones of a small Ichthyosaurus.

Prate 157, V. 1. p. 200.

Cololite, or petrified intestines of a fossil fish from Solen-
hofen. (Goldfuss.)

Prate 16. V. I p. 202.

1. Conjectural Restoration of the Skeleton of Plesio-
saurus dolichodeirus. (Conybearc.)

2. Skeleton of Plesiosaurus dolichodeirus, in the British
Museum, from the Lias at Lyme Regis. (Scharf.
.Original.)

Puate 17. V. 1. p.203.

A nearly entite and unique skcleton of Plesiosaurus
dolichodeirus, 5 feet 7 inches long, from the Lias of
Street, near Glastoubury.  This skeleton forms part of the
splendid series of fossil Saurians, purchased for the British
Museum, from T. Hawhkins, Esq. in 1834, See V. 1. p. 208,
and Note. (Ilawkins.)

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

‘1. Under jaw of Plesiosaurus dolichodeirus, forming
part of the series last mentioned. (Original.)

2. Head of the Plesiosaurus, figured in PL 16. Fig. 2.

' seen from beneath, (Original.)

3. Ventral portion of the ribs of the Plesiosaurus, figured
in PL.17. See V. 1. p. 208. (Original.)

a. ¢. Central bones formipg the crown of the sterno-costal
arch. b. triple series of intermediate bones between
the central bones, a. c. 4nd the true ribs, d. d. e.e.
lower extremity of coracoid bones.
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* Prare 19. * V. L. p-205. ' .

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

On comparing this figure with those of P. Dolichodeirus

at PL 16, 17. The following differences are chvious :

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

2. The vertebra of the neck are thicker and stronger in
proportion to the greater weight they had to sustain.

3. The hatchet-shaped bones differ in form and size, as
may be seen by comparing them with.those of P. dolicho-
deirus. Pl 19. Fig. 2. and P1. 17. »

4. The bones of the arm aifd thigh are shorter and
stronger than in P. Dolichodeirus, and corresponding dif-
ferences may be traced throughout the smaller bones of the
Paddles; the general adjustment of all the proportions
being calculated to produce greater strength in the P. Ma-
crocephalus, than in the more slender limbs of P. Dolicho-
deirus.

These differences are not the effect of age; as the two
specimens, from which they are here described, are nearly
of the same length.

Fig. 2. Hatchet-shaped bones of the neck of Plesxosaurus

Dolichodeirus, copied from the specimen figured in
Pl 17.

3. Anterior extremity of an insulated lower Jaw of Ple-
siosaurus, from the Lias at Lyme Regis, in the Bri-
tish Museum, part of the collection of Mr. Hawkins.
V. L p. 205. Note. (O);:gmal )

4. The entire bone, of which Fig. 3. forms part, reduced
to a small scale,



.
Head of the Mosasaurus, or Great Animal of Maestricht.

EXPLANATION OF PLATES 20, 21, 22,

Prate 20. V.L p. 215.

{Cuvier.)

Prate 2l. V.L p.221.

31

Pterodactylus longirostris in the lithographic slate of
Aichstedt. (Cuvier and Goldfuss.)

In this Plate, and Plate 22, the same letters and figures
designate the corresponding Bones in the different Animals
to which they are affixed ; they are copied chiefly from the
figures and Explanations of Dr. Goldfuss, in his Beitrage
zur Kenntniss verschiedener Reptilien der Vorwelt,

I.

A.
0.
a.

b.

-

k.

L

Cavitas narium.

Cavitas intermedia.

Orbita.

Maxilla superior.

Vel os nasi vel inter-maxillare ?

. Operculum nasale.
. Aut os frontis anterius vel nasale ?

Os frontis proprium.

Os parietale.

Os petrosum.

Pars basilaris ossis occipitis.

. Pars lateralis.
. Os tympanicum s. quadratum.

Os frontis posterius.
Os mastoideum.

m. Os zygomaticum.

n.
0.

P.

P-
- 9

Aut os lacrymale vel superciliare ?
Annulus orbitalis.

Corpus ossis sphenoidei.

Processus transversus ossis sphenoidei.
Os pterygoideum.
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T Os transversum,
s. Os palatinum. o
t. Processus palatinus maxillee superioris.
v. Pars angularis inferior maxille inferioris.
w. Pars angularii superior.
x. Pars condyloidea.
y. Pars complementaria, Cuv. (coronalis, auctor )
z. Os hyoideum.
I. Atlas. :
I1. Epistropheus.
I1II—VII. Vertebre colli.
- VIII—XXII. Vertebre dorsi.
XXIII. XXIV. Vertebree lumborum.
XXV. XXVI. Os sacrum.
XXVII. Ossa coccygea.
XXVIII. Sternum.
1—15. Costee.
16. Scapula.
*17. Os coracoideum.
18. Ilium.
19. Os pubis.
. Os ischium.
ITumerus.
Ulna.
. Radius.
Carpus.
. Os metarcarpi primum s. pollicis.
. O. m. secundum.
. O. m. tertium.
. O. m. quartum.
29. O. m. quintum.
30, 31. Phalanges pollicis.
32—34. Ph. indicis.
356—38. Ph. digiti medii.

.
£

W R0 O
qgm:bo"aggg—ac
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89—43. Ph. digiti annularis,
44—47. Ph, digiti auricularis.
48. Femur.
49, Tibia.
50. Fibula.
51, Tarsus.
52—56. Metatdrsus.
57, 58. Phalanges digiti primi.
59—61. Ph. d. secund1.
62—65. Ph. d. tertii.
66—70. Ph. d. quarti.
71—74. Ph. d. quinti.
& Impressions of the membrane of the wing ? *

PraTe 22. V. L p. 221,

A. Restoration of the Skeleton of Pterodactylus cras-
sitibtris. (Goldfuss.)

B. Fore foot of a Lizard. (Cuvier.)

C. Restoration of the right fore, foot, or right hand of
Pterodactylus crassirostris. (Goldfuss.)

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

E. The Fore foot of P. macronyx. (Buckland, Geol.
Trans. Lond. 2d Ser. Vol. 3. P1. 27.)

F. The Hind foot of a Lizard. (Cuvier, Oss. Foss. Vol.

'V, Pt. IL. Pl. XVIL)
G. Right foot of P. crassirostris, as conjecturally re-

* Professor Agassiz considers that the Corrugations on the surface
of the Stone (&), which Dr. Goldfuss supposed to be the impressmons
of Hairs, or Feathers, a1e only casts of the minute foldings o1 the
contracted membrane of the wing. It is probable that Pterodactyles
had a naked skin, like the Ichthyosaurus; (See Pl. 10. A.) because
the weight of scales would have encumbered their movements in

the air.

G. 1L D
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tobeaﬁ'ordedbytbe £ N uu
H. Right foot P: longirtstris,-( uvnen.)
I. Foot of P. snacranyx. (Bnckland) W

K. Hind foot of'a Bat. v '

L. Skeleton of Draco yolans. (Cj;mu Ck;mp Anpat. P,
370.) shewing the elongated bones, or false ribs,
which support the membranous expansxon of its
Parachute.

M. Skeleton of a Bat. (Cheselden.)

N. Skeleton of P. crassirostris, in the Museum at Bonn,
in Solenhofen slatc. (Goldfuss.)

0. Skeleton of P. brevirostris, from near Aichstadt, in
the same slate. (Goldfuss.)

P. Imaginary restoration of Pterodactyles, with a co-
temporary Libellula, and Cycadites. %

Prare 23. V.L p. 234

Fig. I'. Anterior extremity of the right jaw of Mega-
losaurus, from the Stonesfield slate, Oxon. (Buck-
land.)

Fig. 2. Outside view of the same, exhibiting near the
extremity, large perforations of the bone for the
passage of vessels. (Buckland.)

Fig. 1. Tooth of Megalosaurus, incomplete towards the
root, and scen laterally as in Fig. 1. Nat. siie.
(Buckland.) '

Fig. 2. Side view of a tooth nearly arrived at maturlty.
The dotted lines mark the compressed conical cavity,
containing Pulp, within the Root of the growing
tooth. Scale two thirds. (Buckland.)

Fig. 3. Transverse section of Fig. 1'. shewing the thick-
ness of the largest tooth (a.) and its root set deep
and firmly in the bony socket, which descends
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. M « nearly to tﬁé%bbétom of the Jaw.! Scale two thirds.
. (Buckland:)™: ¢ g .
Flg. 4 Trapsverse sectmu of the tooth (Fig. 2.y'shewing
thé manner in which the back and sides are en-
~ larged, and rounded in order to give strength, and
* the frqnt broyght to a strong and thin cutting edge
‘at D (Buckland)

»

PLATE 24. V. L p.240.

Fossil Tecth and bony nasal hom of Iguanodon; and
lower Jaw and Teeth of Iguana. (Mantell and Original.)

In Mr. Mantell’s collection there is a perfect thigh bone
of this animal, 3 feet 8 inches long, and 35 inches m cir-
sumference at its largest and lower extremity. *

PraTte 25, V.I p. 249.

Fig. 1. Fossil Crocodilean found at Saltwick near
Whitby, eighteen feet long, and preserved in the
Museum of that town. This figure is copicd from
Plate XVI. of Bird and Young's Geol. Survey of
the Yorkshire coast. As this appears to be the
sal@;pecies with that engraved in the Phil. Trans.

1758, Vol. 50. Pt. 2, Tab. 22, and Tab. 30, and
presented to the Royal Society by Captain Chap-

2 migh, Mr. Konig has applied to 1t the name of
Yyt
“ie#arTeleosautus Chapmanni.

g 2. Another head of Teleosaurus Chapmanni, also in

% the Museum at Whitby, and from the Lias of that

" nexghpourhood (Original.)

?@ 3. Head of a third Individual of the same species
’v‘ " from the same locality, placed in 1834, in the British
¥’ Museum, showing the outside of the lower Jaw.

(Young and Bird.) ¢
",F;g 4. View of the ingide of a lower Jaw of the same
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~spec1es, in the Oxford Museum, from the Great .-

Oolite, at Enslow, near Woodstock, Oxon (Ori-
ginal.) v

PraTe 25. V.I p.251.

Fig. 1. Head of a Crocodile found in 1831, by E. Spent;er,
Esq. in the London Clay, of the Isle of Sheppy.
Bee V. I. p. 251. (Original.)

Fig. 2. Extremity of the upper and lower Jaw of Teleo-
saurus in the Oxford Museum, from the Great
Oolite at Stonesfield, Oxon. See V. I. p. 252.
(Original.)

Fig. 3. Antcrior extremity of the upper Jaw of Steneo-

*  saurus, in the Museum of Geneva, from Havre;
the same species occurs in the Kimmeridge Clay
of Shotover hill, near Oxford. See V.I. p. 251.
(De la Beche.)

Fig. 4. Fossil Turtle, from the slate of Glaris. See V. 1.
p. 2567. (Cuvier.)

¢

PraTte 26. V. 1. p. 259. -

Fossil Footsteps indicating the Tracks of’ @nclent ani-
mals, probably Tortoises, on the New Red Sandstone near
Dumfries. (From a cast presented by Rev. Dr. Duncan.)

Prate 26. V.1 p. 263. R

Fig. 1. Impressions of footsteps of several unkm;gvf:n

animals upon a slab of New Red Sandstone found

at the depth of eighteen feet in a quarry at Hess-
berg, near Hildburghausen in Saxony. (Sickler.)

The larger footsteps a. b. c. are referred to an

animal named’ provisionally, Chirotherium. The

fore feet of this animal were less by one half than

the hind feet, and the tracks of all the feet axe
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in the same straight line, The footsteps d. e. f, form
part of another track of the same kind. Some of
the large toes of the Chirotherium, and also of the
smaller species, have left distinct impressions of
nails: g. h. L k. I. m. n. o, p. q. form the track of
an animal of another species, probably a Tortoise,
crossing the same slab, in a different direction.

The irregular cylindrical concretions that inter-
sect each other on the surface of this slab, appear
to have been formed in cracks, caused by the con-
traction of a thin bed of green marl, interposed
between two deposits of Sandstone. Sce note, V. I,
p- 2GG.

Fig. 2. Onc of the impressions of the hind feet of Chiro-

therium, on the slab Fig. 1 ; half nat. size. (Sickler.)

Fig. 3. One of the footsteps in the track of the smaller

animal, upon this slab ; nat. size. (Sickler.)

M. Link has made out the footsteps of four species of
animals in the Iildburghausen sandstone; and it has been
conjectured that some of these have been derived from
gigantic Batrachiuns.

PraTe 26”. V. 1. p. 2065.

Impression of the hind foot of Chirotherium, selected
from a well preserved Track upon a slab of sandstone from
Hildburghausen, in the British Museum. (Original.)

Prate 26”. V. I. p. 265.

Footsteps of a small web-footed animal, probably croco-
dilean, drawn from a Cast of impressions on Sandstone,
found near Hildburghausen. (Original.)

The Sandstones in which all thesc fossil footsteps have
been discovercd in Germany and Scotland, appear to be
referrible to the same division of the secondary strata,
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which lies in the middle region of that large, and widely

extended series of Sandstones, and Conglomerates, Lime-
stones, and Marls, which English Geologists have usuelly
designated by the common appellation of the New red
Sandstone Group, including all the strata that are inter-
posed between the Coal formation, and the Lias,

M. Brongniart, in his Terrain de IEcorce du Globe,
1829, has applied to this middle division the very appro-
priate name of Terrain Pacilien, (from the Greek mamnino),
a term equivalent to the names Bunter Sandstein, and
Grs bigarré, which it bears in Germany and France; and
indicating the same strata which, in England, we call the
new Red Sandstone. (Sce Plate 1. Section No. 17.)

Mr. Conybeare, in his Report on Geology to the British
Association at Oxford, 1832 (Page 379, and P. 405, Note),
has proposed to extend the term Pacifitic to the entire
Group of strata between the Coul formation and the Lias;
including the five formations designated in our section
(PL. 1, No. 15, 16. 17, 18, 19), by the names of New Red
Conglomerate, Magnesian Limestone, Variegated Sand-
stone, Shell Limestone, and Variegated Marl, Some com-
mon appellative for all these formations has been long a
desideratum in Geology ; but the word Pacilitic is in
sound so hike to Pisolite, that 1t may be better to adhere
more hterally to the Greck root womires, and apply the
common name of Poikilitic group to the strata in ques-
tion.* Y

* The general reception of such a common name for all these
strata, and the scparation of the Grauwacké series into the Cambrian
and Sulurign gystems, as proposed by Professor Sedgwick and Mr.
Murchison, will aflord three nearly equal and most couvenient groups
or systems, into which the strata composing the Trausition aund Se-
condary series may respectively be divided; the former compre-
hending the Cambriau, Silurian, and Carlioniferous sysiems, and the
latter romprehending the Poikilitic, Oolitic. and Cretaceons Groups.
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Puare 26, )
Ornithichnites, or foot-marks of several extinct species

of birds, found in the New Red sandstone of the Valley
of the Connecticut.* (Hitchcock.)

* Tn the American Journal of Science and Arts, January, 1836.
V. XXIX. No. 2. Professor Hitchcock has published a most inte-
rvesting account of his recent discovery of Ornithicknites, or foot-
marks of birds in the New Red sandstone of the valley of the Con-
necticut. These tracks have been found at various depths beneath
the actual surface, in quarries of laminated flag stones, at five places
near the banks of this river, within a distance of thirty miles. The
sandstone is inclined from 5°, to 30°, and the Tracks appear to
have been made on it before the strata received their inclination,
Seven of these tracks occur in three or four quarries within the
space of a few rods square; they are so distinet, that he considers
them to have been made by as many different specics, if not genera,
of birds. (See Pl 26°, Figs. 1—14.)

The footsteps appear in regular succession, on the continnous track
of an animal in the uct of walking or running, with the right and left
foot always in their relative places.

The distance of the intervals between ecach footstep on the same
track is occasionally varicd, but to no greater amount than may he
explained by the Bird having altered its pace.  Many tracks of dif-
ferent individuals and different species are often found crossing oue
another ; they are sometimes crowded like impressions of feeton the
muddy shores of a stream, or pond, where Ducks and Geese vesort.
(See PL. 26", Figs. 12, 13. 14.)

None of the footsteps appear to be those of Web-footed Birds;
they most nearly resemble those of Gralla, (Waders) or hisds whose
habits resemblce those of Gralle.  The impressious of three toes are
usually distinct, except in a few iustances; that of the fons i) or hind
toe is mostly wanting, as in the fvotsteps of modern Gralia.

The most remarkable among these footsteps, are those of a gigan-
tic bird, twice the size of an Ostrich, whose foot measured fifteen
inches in length, exclusive of the largest claw, which measuir d two
inches. All the three toes were broad and thick. (Pl 26 Fig. 1,
and P1.26", Fig. 1.) These largest footsteps have as yct been found
in one quarry only, at Mount Tom near Northampton; here, four
nearly parallel tracks of this kind were discovered, and in one of
them six footsteps appeared in vegular succession, at the distanee ¢!



38 : EXPLANATION OF PLATE 26™;

which lies in the middle region of that large, and widely
extended series of Sandstones, and Conglomerates, Lime-
stones, and Marls, which English Geologists have usually
designated by the common appellation of the New red:
Sandstone Group, including all the strata that are inter-
posed between the Coal formation, and the Lias.

M. Brongniart, in his Terrain de I'Ecorce du Globe,
1829, bas applied to this middle division the very appro-
priate name of Terrain Pwcilien, (from the Greek womiro),
a term equivalent to the names Bunter Sandstein, and
Grés bigarré, which it bears in Germany and France; and
indicating the same strata which, in England, we call the
new Red Sandstone. (See Plate 1. Section No. 17.)

Mr. Conybeare, in his Report on Geology to the British
Association at Oxford, 1832 (Page 379, and P. 405, Note),
has proposed to extend the term Pacilitic to the entire
Group of strata between the Coul formation and the Lias;
including the five formations designated in our section
(PL 1, No. 15, 16. 17, 18, 19), by the names of New Red
Conglomerate, Maguesian Limestone, Voriegated Sand-
stone, Shell Limestone, and Variegated Marl.  Some com-
mon appellative for all these formations has been long a
desideratum in Geology ;3 but the word Pacilitic 1s in
sound so like to Pisolite, thut it may be better to adhere
more literally to the Greck root aoxires, and apply the
common name of Poikilitic group to the strata in ques-
tion.*

* The general reception of such a common name for all thesc
strata, and the separation of the Granwacké series into the Combyian
and Nilurian sy stems, as proposed by Professor Sedgwick and Mr,
Murchison, will afford three nearly equal and most convenient groups-
or gystems, into which the strata compozing the Transition and Se-
condary series may respectively be divided; the former conipre-»
hending the Cambrian, Silurian, and Carbouiferous systemy, and the
Jattey comprehending the Poikilitic, Oolitic. and Crefacvous Groups.
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Prate 26-,
Ornithichnites, or foot-marks of several extinct species

of birds, found in the New Red sandstone of the Valley
of the Connecticut.* (Hitchcock.)

* In the American Journal of Science and Arts, Januavy, 1836.
V. XXIX. No. 2. Professor Ilitchcock has published a most inte-
vesting account of his recent discovery of Ornithichnites, ur foot-
marks of birds in the New Red sandstone of the valley of the Con-
necticut.  These tracks have been found at various depths beneath
the actual surface, iu gquarries of Liminated flag stones, at five places
near the banks of this river, within a distance of thirty milex. The
sandstone is inclined frow 5°, to 300, and the Tracks appear to
have been made on it before the strata veeeived their inelination,
Seven of these tracks oceur in three or four quarrics within the
space of a few rods square; they arve so distinet, that be considers
them 1o have been made by as many different species, if not genera,
of birds. (Sce PL 26, Figs, 1—14.) '

The footsteps appear in regulaesuccession, on the continnous track
of an animal in the act of walking or running, with the right aud left
foot always in their relative places,

The distance of the intervals between cach footstep on the game
track is occasionally varied, but to no greater amount. than may be
explained by the Bird baving altered its puce.  Mauy tracks of dif-
ferent individuals and diffevent species are often found crossing one
another; they are sometimes crowded like impressions of feeton the
muddy shores of a stream, or pond, where Ducks and Geese vesort.
(See PL 26, Figs. 12, 13. 14.)

None of the footsteps appear to he those of Web-foated Bivds;
they most nearly resemble those of Gralla, (Waders) or Lizds whose
habits resemble those of Grallw.  The impressions of throw loes are
usually distinet, except in a few instances; that of the foiidvor hind
toe is mostly wanting, as in the foatsteps of modern Gralle.

The most remarhable among these footsteps, are those of o wigan-
tic bird, twice the size of an Ostrich, whose foot measured fifteen
inches in length, exclusive of the largest claw, which measo:rd two
inches.  All the three toes were broad and thiek, (Pl 264 e, v,
and PL 26" Fig.1.) These largest footsteps have as vet been found
in one quarry only, at Mount Tow ncar Northampton; here, fous
nearly parallel tracks of this kind were discovered, and in one ot
them six footsteps appeared in regular suceession, at the distainee ¢
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The fossil tracks on this Plate are all nearly on the same
scale: viz, one-twenty-fourth. The recent footsteps are on
a larger scale.

four feet from one another. 1In others the distance varied from four
to six feet; the latter was probably the longest step of this gigantic
bird while running.

Next in size to these are the footsteps of another enormous bird
(P1.26e. Fig. 4.) having three toes of a more slender character, mea-
suring from fifteen to sixteen inches long, exclusive of a remarkable
appendage extending backwards from the heel eight or nine inches,
and apparently intended, like a snow shoe, to sustain the weight of
a hcavy animal walking on a soft bottom. (See P’1. 26 Fig.2.) The
impressions of this appendage resemble those of wiry feathers, or
coarse bristles, which seem to have sunk into the mud and sand
nearly an inch deep; the toes had sunk much deeper, and round
their impressions the mud was raised into a ridge scveral inches high,
like that around the track of an Elephant in Clay. The length of
the step of this Bird appears to huve heen somctimes six feet. On
the other tracks the steps are shorter, and the smallest impression
indicates a foot but one inch long, with a step of from three to five
inches. (Pl 26°. 2. 3. 5—14.)

In every trach the length of the step increaseswith the size of the
foot, and is much longer in proportion than the steps of any existing
species of birds; hence it js inferred that these ancient birds had a
greater length of leg than even modern Grallx. The steps at four
fect asunder probably indicate a leg of six feet long.

In the African Ostrich, which weighs 1001bs, and is nine feet high,
the length of the leg is about four feet, and that of the foot ten
inches.

All there trachs appear to have been ade on the Margin of shal-
low water that was subject to changes of level, and in which sedi-
ments of sand and mud were alteruately deposited, and the length of
leg, which must be inferred from the distance of the footsteps from
each other, was well adapted for wading in such situations. No
Traces of any Bones but those of fishes (Palacothrissum) have yet
been found in the rock containing these footsteps, which are of the
highest interest to the Palwontologist, as they establish the new fact
of the existence of Birds at the early epoch of the New Red sand-
stone formation; and further shew that some of the most ancient
forms of this class attained a size, far exceeding that of the largest
among the feathered inhabitants of the present world, aud were
adapted for wading and running, rather than for flight.
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»
1. Ornithichnites giganteus. Many tracks of this
species occur at Mount Tom, near Northampton,
U.S. "
2. O. tuberosus. Portions of three tracks, and a
single footstep of a fourth appear on the same slab.
The two longest of them are in opposite directions.
3. O. tuberosus, on a slab in front of the Court
House in Northampton, from Mount Tom.
4. O. ingens, from a quarry called the Horse Race,
near Gill. The appendage to the heel is not dis-
tinct in this track.
5. O. diversus, on a flag-stone near the first church
door at Northampton, U. 8.
6. O.diversus. We have here threc rows of tracks
and a single footstep, from the Horse Race Quarry.
These tracks shew no marks of any appendage to
the heel.
7. O. diversus; found ncar South Hadley, U. S.
8. O. diversus; curvilinear track from the Horse
Race Quarry.
9. O.diversus. Two paralldi tracks from the Horse
Race Quarry.
10. O. diversus; nearly parallel tracks of two birds,
with an appendage behind cach foot; from the
quarries at Montague, U. S.
11. O. minimus; common at the Horsc Race
Quarry; similar impressions of the feet ol <mall
birds vary from half an inch to an inch aml half
in length.

Figs. 12. 13. 14. O. diversus; from the llorse Race

Fig.

Quarry. Tracks of different individuals of dilerent
species, and dufferent sizes cross onc another on-
fusedly 1n these three slabs.

15. Recent track of probably a Suipe
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Fig. 16. Recent track of a Pea-hen.
Fig. 17. Recent track of a domestic hen.

Prare 26°.

Fig. 1. Ornithichnites giganteus. The natural cast here
figured represents the form and size of the foot, and .
part of the claws. (Hitchcock.) '

Fig. 2. Ornithichnites diversus; with impressions of
the appendage to the hecl, drawn from a plaster
mould sent by Prof. Hitchcock to the Geol. Soc. of
London. (Original.)

Fig. 3. Track of a small animal on Oolitic slate near
Bath. Sec Journal of Royal Institution of London,
1831, p. 538, PL. 5. (Poulett Scrope.)*

Prati 27. V. L p. 2069,

Figs. 1—8. Tubereles and Scales, illastrating the four
new Orders of TFishes, established by Professor
Agassiz.  (Agassiz.)

* Mr. Poulett Scrope has presented to the Geol. Soc. of Loudon
a series of Slabs sclected from the tile quarries worked in the Forest
Marble beds of the Oolite formation near Bradford and Bath. The
surface of these heds is covered with small nudulations or ripple mark-
ingy, such as are common on the sand of cvery shallow shore, and also
with numerons tracks of small avimals (apparently Crustaceans)
which traversed the sand in various directions, whilst it was yet soft,
and covered with a thin film of clay. These footmarks are in double
jines parallel to carh other, shewing two indentations, as if formed
by small claws, and sometimes traces of a third claw. (See 'L 2(h,
Fig.3.) There is often also a third line of trachs between the other
two, as 1f produced by the tail or stomach of the animal touching the
ground.  Where the animal passed over the ridges of the ripple
markings or wrinkles on the sand, they are {lattened and broshed
down. Thus a ridge between b, and d. (P, 26% Fig. 3) bas been
flattened, and there is a hollow at e. on the steep side of the ridge,
which may have been produced by the animal slipping down or
climbing up the acelivity,
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Fig. 8. a. Tube on'the under surface of a scale for the
passage of the mucous duct. See V. I. Note, p.
191, 192. (Agassiz.)

Fig. 9. Auterior extremity of the lower jaw of Ilolop-
tychus Hibberti, from the Lime stone of Burdie

- house, near Edinburgh. See Note, V. I. p. 275.
The rugged surface of this bone is very remarkable.
(Hibbert.)

Fig. 9. Small teeth of Holoptychus Hibberti, fluted
externally towards their base, aud having a hollow
cone within. (Hibbert.)

Fig. 9”. A small tooth magnificd. (Hibbert.)

Fig. 10. One of the larger tecth in the Jaw of Holop-
tychus Hibberti, deeply fluted at the base, and hav-
ing a hollow cone within. None of these tecth have
sockets, but they adhere by a bony attachment to
the jaw. (llibbert.)

Fig. 11. Tooth of Lloloptychus Hibberti. (Hibbert.)

Fig. 12. Tooth of Megalichthys Ilibberti.*  (Hibbert.)

Figs. 13, 14. Teeth of I[loloptychus ITibberti.  (Hib-
bert.)

Figs. 11. 12. 13. 14. are from Burdic house.

* Since the discovery of Megalichthys, which we have quoted in
V. L p. 276, Mr. W. Anstice, of Madeley, has found fwo jaws and
punctate scales of the sune specics, in nodules of Iron stone from
the Coal ficlil of Coalbrook Dale; he has also found lehithy odoru-
lites, bones of fishes, and Coprolites, forming the huclei ! olher
balls of the same Iron stone.

Mr. Murchison hus still more recently (1835) discovered 101 ains
of the Megalichthys, Holoptychus, and Coprolites, with ~evral
species of Unio, in the Wolverhampton Coal field. Thes e
Sauroid fishes, which were first recognized at Edinburgh, s »opt.
1834, have also been detected in the English Coal ficlds of News
castle on Tyne, Leeds, and Newcastle under Lyne.



shemng ,the occurreme “of & oW ,_of hrgef

 “hollow teeth, fluted externally; between two rows, of'::'-'

 smaller Teeth. (Original) - - i .

2. a. Longitudinal section of a large Tooth shewmg the
internal hollow cone. (Original) .

2. b. Transverse section of a large Tooth. - (Ongmal )

Fig. 8. Transverse section of the Jaw. fig. 2. (Ongmal )

Fig. 4, Fragment of a small upper Jaw of Megahchthys
~Hibberti, from Burdie house, shewing a dlsposn_'_, :
of large and small teeth, similar to that in ﬁgf"
(bebert ) ;

'4. a. b. Transverse section of the larger teeth.

4. ¢, Longitudinal section of a large Tooth.*

4. d. Punctate scale of Megalichthys.

Fig 5. Aspidohrynchus : a fossil Sauroid fish from the

Lime stone of Solenhofen. (Agassxz,Vol I. Tab. F)

Prate 27%. V.ILp. 978,

Amblypterus: one of the fossil fishes peculiar to the
Car_boniferous strata, (Agassiz, Vol. [. Tab. A. ﬁg. 3.)‘ -

* It appears that in the Megahchthys and Holoptychns the struc-,
ture of the teeth, both large and small, was preclsely the same a8 in
the large and small teeth of Lepxdosteus osseus, both as to the liollow
internal conical cavity, and the external flutings towards the bnse, and
also as to their mode of growth by ascent of fibrous matter from the
bony substance of the jaw, and not from roots placed in deop alveoll,-‘
as in many of the Saurians. L el
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%', Fig.'l; Paommodas, frefa Momﬁa'iﬁmsm, Bristel.
 Fig. 2. Orodus, from thessigfé. + ' . ok
" Fig. 3. Acrodus, from € Lias, Lyme Regls‘ i
Fig. 4. Ptychodus, (uppet surface) from the Chalk.
Fig. 5. Side View of fig. 4. ¢
Fugs. 6——10 Teeth of extinct fossil Sharks in the gube
family of Hybodonts; in this family the enamel ls
plicated ov both sides of the teeth., See'V.1.p.288,
Note.
Fig. 6., S1de view of tooth g Onchus, from the Lias at
Lyme Regis.
Fig. 7. Front view of the same. : ;
Tigs. 8.9. 10. Teeth of Hybodonts, from theQelitic state
of Stonesfield, Oxon. i :
Figs. 11. 12. 13. Fossl Tecth of trhe Sharks in the
Squaloid division of that family, having the Enamel
smooth on the outer side. From the Chalk and
London clay. Sce V. L. p. 289, Note.
Fig. 14, Palatal tecth of Myliobatis gtriatus, from the
London clay of Barton cliff, Hants. See¥. 1. p.291.
Mnuch of the enamcl 18 worn away by use, as fre~
quently happens in the tongue and palatal borres of
liing Rays. (Ongmnal.) G reitarn
C. Petnficd remams of an extinct Genus Qf 'Shark
Fig. 1. Jaw of Hybodus reticulatus, ffom the. Lies .at
Lyme Regis. (scale one half.) mny of the Teeth
retain their place on the mggm. of the bone. '{'h’g
granulated structure of bone isdistinctly pgeseryed‘.ﬁ
(De 1a Beche.)
Fig. 2. Teeth selected fromi the Jaw last ﬁgurcd Nt
size. L1
Fig. 8. Icthyodorulite, from the Lias at Lyme Regis,
being the Dorsal spine of Hybodus incurvus, set
with teeth-like hooks, to suspend the membrane of
the dorsal fin. (De la Beche.)
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A double row of similat hooks occurs on the first
»  dorsal ray of the Barbel, (Barbus Vulgaris.) And
~on the-auterior ray both of the dorsal and anal fins
of the Carp, (Oyprinus Carpio.) -
Fig. 4. Transverse Section of fig. 3, at a.* (Dela Beche.)

Bt

\ Prate27. V. L p.288.

Fig. 1. Portion of the palatal teeth of Acrodus nobilis,
resemblipg a cluster of contracted Leeches. These
teeth arc in their natural place, adhering to the
curved granular bone of the palate, which 1s well
preserved, and impregnated with Carbonate of lime.
(Miss 8. C. Burgon. Original.)

Fig. 2. Continuation of the three rows of teeth on the
reverse of fig. 1. Scale one half. (Original.)

Fig. 3. One of the largest teeth on the centre row,
having the upper part of the Enamel worn away
by friction, Nat. size. (Original.)

Fig. 4. Magnified view of the minute tubercles of Enamcl
which grew upon the skin; the decay of the skin

t In the Lond. and Edin. Phil. Mag. Jan. 183G, the author has
published a notice of his recent discovery of the jaws of four extinct
specics of fossil fishes of the genus Chimwera, a genus hitherto un-
known in a fossil state. The only known species (C. monstrosa)
approximates most nearly to the family of Sharks; and is found
pursuing Herrings and other migratory fishes. The Chimera i one
of the most remarkable among living fishes, as a link in the family of
Chondropterygians ; and the discovery of a similar Jink, in the geo-
logical epochs of the Oolitic and Crefaceous formations, shews that
‘he duration of this curious genus has extended through a greater
range of geological epochs, than that of any other genus of fishes y« t
ascertained by Professor Agassiz, and leads to important considera-
‘jons in Physiology.

The Chimwra partakes of one remarkable character with the Ces-
racion Phillippi, whereby this species alone, among living Sharks,
3 connected with thé extinct forms of that family, in having the first
‘ay ‘of the dorsal fin enlarged into a strong bony spine armed with
harp hooks, like the Tchthyodorulite of the earliest fossil Sharks,
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_has brought clusters of these’ mbercg?s into contact

mth tlle bone in several parts ‘of fig. 1. (Ougmal-.)

' F:g 5 Magmﬁed vxqw of{ i}gmlar mmute tOOth-hke tu~
bercles of Enamel formmg the Shagreen on the

skin of the head of the recent Sguaﬁna angelus.

See V. I. p. 269, Note. (Ongmal)

Sicf"f

PraTe 27'. V. L pp. 286 & 289.

Beautiful cluster of palatal teeth of Ptychodus poly-
gyrus, from the Chalk., Insulated teeth of many species
of this Genus abound throughout the Chalk formation.
The mouth of these and all the other numerous extinct
species of Sharks in the family of Cestracionts, was lined
with a pavement of similar powerful teeth, forming a most
efficient apparatus, for crushing the shells of Crustacea
and Conchifera, which probably formed their principal food.
The surfaces of the Enamel are often worn away, like that
at PL 27¢ fig. 3. The strength and efficacy of these teeth,
viewed as Instruments for crushing shells, is very remark-
able. Beneath thc Enamel, the body of each tooth is
composed of a strong mass of bone. (Miss F. C. Burgon.
Original.)

PraTte 28. V.1 p. 303.

Fig. 1. represents the common calmar or squid (Loligo
vulgaris, Lam. Scpia loligo, Linn.) shewing the
place and excretory duct of its Ink bag, and the
position of the feet on the anterior margin of the
head. (Blainville.)

Fig. 2. Side view of the Pen of the Loligo vulgaris,
shewing its position in the back of the animal,
fig. 1. (Original.)

Fig. 3. Concave under surface of the same - pen. (Ori-
ginal.)
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Fig. 4. Convex upper surfuce of portion of another recent
pen, of the same kind. The structure of figs. 3
and 4 closely resembles that of the fossil species
represented at fig. 6, of this same Plate, and also
‘at PL 29. fig. 1. and PL 30. In all of them, the
horny plates are composed of a series of longitudinal
fibres, intersected by another series of transverse
fibres. The disposition of the transverse fibres is
most simple in the recent species; passing obliquely
outwards from cach side of the central shaft, like
the barbs or fibrils in the vane of a feather, and
being most distinct towards the outer wargin.

The longitudinal fibres are scarecly visible in the
rccent,_species, except where they are collected into
fluted faséiculi, (Pl. 28. fig. 4. BB.) in those parts
which correspond with the marginal hands of the
fossil species.  (Original.)

C. Central part of the Pen, raised like the shaft of a
quill between its fibrils.

Fig. 5. Ink bag of a recent Cuttle fish, dissected by
the author at Lyme Regis, 1820, containing its na-
tural Ink in a desiccated state ; itisa black shining
Jet-like substance, having a splintery fracture, and
resembling the substance and fracture of the fonsil
Ink. Its bulk is not much reduced by desiccation.
(Original.)

Fig. 6. Upper convex surface of a fossil pen of Loliza
Aalensis from the Lias of Lyme Regis. A.A. the
barbs; B.B. the marginal bands; C. axis of the
shaft; D. Excretory duct of the Ink bag, distended
with petrified Ink.* (Original.)

* In this specimen we see distinctly the disposition of the margiual
ands.
& I E
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Fig. 7. Upper sarface of Fossil Loligo-from the Lias 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 niay be the result of imperfect growth
of the transverse fibres ; if fully expanded they wouldﬁg
probably have resembled those of the subjacent
Plate at d”.  (Original.)

d'. Magnified representation of the rugous surface of d.

d”. Magnificd representation of the second plate of the
marginal band, Tig. 7. d”.

e. Upper surface of sccond Plate of the shaft of the pen;
here the transverse wavy lines predominate over
the vertical straight lines; but both age visibie.

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

Prare 29, V.1 pp. 307 and 309,

Fig. 1. Tossil Loligo from Lias at Lyme, in the collec~
tion of Miss Philpot, exhibiting nearly the same
structure as figs. 6. 7. ai PL 28, and containing he-
neath the pen, a very large Ink bag, D, The greater
proportionate size of this luk bog indicates a dif-
ference in species from fig. 3. (Mrs. Buckland.
Original.)
2. Loligo Aalensis from Lyme Regis shewing the
under surface or concave side, and the duct of the
Tuk bag distended with Ink.  A.A. Barbs or fila-
ments of the Pen; B.B. Marginal bands; C. Axis
of Shuft; D. Du(.t of Ink bag. (Mrs. Buckland.
Original.)

The wavy lines here scen between the Ink bag
and the apex of the Pen, are the inferior termina-
tions of the successive laminx of growth; each

T
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" larger and superior Plate overlapping the‘edge'é of
“the next subjacent and smaller plate. These edges

. are rendered mote irregular by decomposition.

d'. Magrified representation of very minute curved lines
‘passing from the marginal band across the shaft,
at d.

e. Thin lamina of the white pulverulent substance of a
decomposed Plate ; it retains partial traces of the
transverse wavy fibres.

/- Minute perpendiculur filaments prevailing over the
transverse fibres of the shaft.

Fig.3. Fossil Loligo from Lyme Regis, shewing the same
structure as the preceding figures, in the several
portions of the Pen that are preserved ; and baving
its Ink bag distended ncarly in its natural shape and
place beneath the Pen.  (Original.)

C.C. Axis of the shaft.

Figs. 4. 5. 6. 7. 8. 9. Fossil Ink bags from Lyme Regis.
The membranous sacs and exerctory ducts are still
preserved, and closely resemble those of a recent Tnk
bag; see 1. 28. fig. 5. (Original.)

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

Prare 30. V.1 p.309.

A large fossil pen of Loligo ; from the Lias at Lyme Revin.
In the collection of Miss Philpot. (Mrs. Bucklanq.
Original.) ‘

AA. Barbs of the pen, proceeding from the outer edgex
of the marginal bands.

B.B. Marginal bands dividing the bases of the barbs
from the internal part or hody of the shaft.

C. Axis of the Pen, dividing the body of the shaft into

) two equal parts.
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D. Transverse section aoross the Ink bag,

d. First or upper plate. This plate is very, thin, and
smooth, and its structure is obseure, except on the
right marginal band at d, where the longitudinal
ridges on its surface are very distinet. -

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

f. Upper surface of a third plate, exhibiting minute
curved strie, ascending symmetrically in opposite
directions from each side of the axis of the shaft C,
and descending towards its margin. These curved
strise ave intersected by minute longitudinal straight
lines, running nearly parallel to the axis of the
shaft. Towards the apex of the shaft at #”, the broad
transverse curves predominate over the fine longitu-
dinal fibres which lie bencath them. At g, no
transverse curves are visible.* (Mrs. Buckland.
Original.)

Prare 31, V. I p. 317.

Fig. 1. Animal of Nautilus Pomplins, fixed in its shell.
The shell is copied from one mn the collection of Mr.
W. 1. Broderip. (Animal from Owen. Shell ori-
ginal.)

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

p. The digital tentacles protruded from their sheathe,

k. Funnel.

a. b. ¢. d. e. Siphuncle. The desiccated membrane of

* Herman von Meyer (Palwmologica, 1832, P. 322,) mentions the
occurrence of ink bags, together with the horny internal shells of
Scpia, (Onychoteuthis) in the Lias of Culmbach and Banz.
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the siphuncle is laid bate'at 4. 8. c.d. At e, ¢, and
- from thende-inwards; it is covered by a;,so,fg calca-
' reous eosting.or sheath. .: .. . N

5/ y. “Collar, piojecting inwards. from the transverse

= "plafes; and supportmg the Siphuncle. Sece Note,

" V.Lpo322.

Fxg ‘2. Upper horny mandible of the amma.] with a hard

""" calcareous point. (Owen,)

Fig. 3. Lower horny mandible, armed wlth a similar
calcareous point. (Owen.)

Fig. 4. Calcareous point, and palate of upper mandible
separated from the horny portion. (Owen.)

Fig. 5. Under surface, or palate of a Rhyncholite, or

- fossil beak, from the Lias at Lyme Regis, analogous
to the recent specimen, fig. 4. (Onriginal.)

Fig.'6. Upper view of another Rhyncholite from the same
stratum and place. Black portions of the horny
substance, in a state resembling charcoal, remain
attached to its posterior surfaces. (Original.)

Fig. 7. Side view of the calcareous portion of an upper
mandible, from the Muschel kalk of Luneville.
(Original.)

Fig. 8. Upper view of another Rhyncholite from Lunc-
ville. (Original.)

Fig. 9. Palatal view of fig. 8. (Original.)

Fig. 10. Calcareous point of an under mandible from
Luneville. The dentations on its margin res mble

" those on the recent mandible, fig. 3, and co-opera-
. ting with the dentations on the Margin of the npper
mandible, fig. 9, must have formed an Instrument
(like the recent beak, figs. 2 and 3,) well fitted for

© the rapid demolition of Crustacea and small Shells,

... (Original.)

F:g. 11. Under surface of fig. 105 it is streng them,d by

E
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. a double keel-shaped indented process, cnlarging
from its apex backwards.*: -_(O_rlgmal.) .

i

Puate 32 V.Lp. 323,

Fig. 1. Part of the petnﬁed shell, and calts of the
interior of some of the chambers, of a Naufilus
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 been removed. The cavity of each cham-
ber is filled with a disec 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 retains its natural
place, and exhibits finc wavy lines of growth form-
ing minute Rihs across its surface.  (Original.)

Fig. 2. Fractured shell of N. hexagonus, from the Cal-
careous grit of Marcham. The chambers are lined
with calcareous spar, and a circalar plate of
the same spar is crystallized around the siphon,
The interior of the siphon is filled with a cast of
Calcarcous grit, similar to that which forms the
rock from which the shell was taken. See V. L.
p- 3264 (Original.)

* Although the resemblances between these fossil heaks, and that
of the animal inhabiting the N. Pompilius, are such as to leave no
doubt that Rhyncholites are derived from some kind or other of
Cephalopod, yet, as they are found insulated in strata of Muschel
kalk and Lias, wherein there occur also the remains of Sepia that
had no external shells, we have not yet suflicient evidence, to enable
us to distinguish between the Rhyncholites derived {from naked Sepize,
and those from Cephalopods that were connected with chambered
shells. I possess a specimen of a fossil Nautilus from the Lias at
Lyme Regis, in which the external open chamber contaius a thn- '
cholite. ‘

+ This fossil exhibits the Slphuncle in its proper pl.tce, p’tssmn'
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‘Fig. 3. represents in its natural size, a portion of the
Siphuncle ‘which in Fig. 2. is laid bare along its
course through the chambers, d. e. f. In the trans-
verse Plate, A, the siphuncular collar is entire, but
" Bection of another collar in the transverse Plate,
i, shews the coutraction of the Siplon at its passage
through 'this apérture, and exhibits also the over-
lapping, or squamous suture by which the Collar
is fitted to the superior and inferior portions of the
calcareous Sheath of the Siphon. Sec V.I. pp.
320, 327. Note. (Original.)
A similar structure may be scen at the Collars
of the transverse Plates of the N. Striatus. Sec
Pl. 33.

across the cavities of the Air chambers.  As in the recent Nautilus
Pompilius, there is no communication betwoen the interior of the
Siphon and that of the Air chambers, so iu thiz fossil shell, there is
proof that no communication existed between these cavities. A
transverse section at «. shews the thin edge of the sheath of the si-
phuncle, surrounded externally with calearcous spar, and filled
internally with Grit. Other Sections of the Siphuncle at b, d. e, f.
shew the calearcous Girit within its cavities to be contracted at its
passage through the collurs of the transverse plates, and most en-
larged midway between one transverse plate and another.

This fossil affords two proofs that vo communication existed hetween
the interior of the Siphuncle and that of the Air chambers. 1st.
‘he calcareous sheath of the Siphuncle is'scen at d. e, f. completely
enclosing the calcareous grit which forms the cast within it.  2dly,
had there been any communication hetween the interior of the «i-
plmncle,' and that of the air chawbers, these chambers must bve
+eceived some portion of the materials of the grit that have fitled
“his Siphuncle: not a particle of grit is found in any one ot the
adjacent air chambers, but they are all lined, and some of then
aearly filled with a erystalline deposit of Carbonate of Lime, disposed
‘n uniform plates around the interior of each chamber, and around
‘he Siphuncle. See Fig. 2. ¢. ¢'. a. a'. «*. & and Flig. 3. d—k. This
ieposit can only have been formed from water charged with car-
5onnte of lime, introduced by infiltration, after the interment of the
shell, and filling the chambers which are thus uniformly invested.
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. Prate 33. Y.L pp.326,327. Note.

Longitudinal Section 'of Nautilus Striatus, from the Lias

at Whitby, in the:collection ‘of Mrs, Murchisen. . The in-
terior of the Chambers is filled exclusively ‘with calcareous
spar, and that of the Siphuncle with Lias. (Orzgmal) o

a. The Siphuncle: the union of the siphuncular calca-
reous sheaths, with the aperture or collar of each
transverse Plate, is so closely fitted, that no fluid
could have passed between them into the air cham-
bers.

b. One of the transverse Plates forming the Air cham-
bers.

c. White calcarcous spar, filling the middle region oniy
of the air chambers. :

d. Stratified zones of dark coloured calcareous spar, de-
posited in cqual thickness on both sides of the
transversc 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
structure.

PraTe 34. V. L p. 329, Note.

Drawing of the animal of the Nautilus Pompilius, pre-
pared at my request by Mr. Owen, to shew the manner
in which the siphuncle terminates in the Pericardium.
(Original.)

¥ The successive zones of this dark Spar shew that the Lime com=
posing it was introduced by slow and gradual infiltrations into the
cavity of the air chambers. Hence it follows that no communication
existed between the Siphuncle and these chambers, at the time when
this Pipe was filled with the fluid mud, that has formed a cast of: Lias
within it. As the fractares ncross the Siphuncle in the 2nd-and 3rd
chambers are filled only with spar, of the same kind as that within:
these Chamﬁers, thesé fractures could not have existed, when the:
Mud of the Lias formation entered thie Siphuncle, vuthout admlttmg '
it also’into the chambers#djacent to them, = - v dd



EXPLANATION OF PLATE 34. . YA

a; The Heart.. .
b. A bristle’; passmg ‘from the pericarditiny ﬂli'ou{.,h the
<. membraneus siphuncle:laid bare. . -
. Bristles ‘passmg from the pericardium. through \!he
cmﬁces of communication wuh the Branchlal chame-
- ber.” :
di d d. d." Follicles commumcatmg with the Branclual
Arteries.® :
" 'd. 'd. 'd. 'd. Pericardial septa, f'ormmg thin ‘muscular
Receptacles of the follicles.
e. e. The Branchia.
/- The Branchial Chamber.
g- The Funncl, or Branchial outlet.
k.- The infundibular valve.
i. 7. The digital processes.
k. The Gizzard.
{. The Ovary.
m. m. The mantle dissccted ofl.
n. The membranous siphuncle.
o. 0. The siphuncular artery.
p- p- The Boundaries of the Pericardial cavity. -

,_,

q. Portion of the Siphuncle hetween the Pericardium and
first transverse plate of the shell.y

* Mr. Owen supposes that these follicles discharge the impurities
of the blood into the Pericardium, when there is no access of water
to the Branchiz, during the time that the animal is contracted within
its shell. The overflowings of this pericurdial fluid may pass »ut
through the orifices marked by the bristles, ¢. c.

+ This upper portion or neck of the Siphuncle, has the form of a
flattened canal, with thin Parietes of the same substance as the Peri-
cardium ; when the animal expands itself at the hottom of the sca,
this neck is probably closed by the lateral pressure of the gizzard, £k,
and ovary, I, and so acts instead of a valve to prevent the return of
the pericardial fluid into the Siphuncle. At such times, the deep-sea
water must press with great force on the exterior of the I’encardlum,
and tend to force the pericardial fluid info the Siphuncle; but as an
eqna}-amount of pressure isapplied simultaneously to the Ovary and
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‘Prare35. V.Lp. 330

Cast of the interior of the Shell of Ammonites obtusus
from Lyme. Fragments of the shell remain near, b. and e.

One object of this Plate and of many of the figures at
PL. 37. is to shew the manner in which the external shell is
fortified by Ribs and Flutings, (PP. 340. 841.) and forther E
supported by the edges of the internal transverse plates,
that form the air chambers. See V. I. p. 348, Note.
(Original.) ‘

Prare 36. V. 1. p. 338. Note.

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

The greater part of the outer chamber, and the entire
cavities of the air chambers ave filled with calcarecous spar,
and the Siphancle, (preserved in a carbonaccous state,) is :
seen passing along the entire dorsal margin to the com-
mencement of the outer chamber.  See V. 1. p. 351, Note,

Vou Buch 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 last transverse Plate to the Pm-

cardium, Sce Pl. 34, ¢.*

Gizzard, the lateral pressure of these two organs on the neck of the
Siphuncle wonld tend to close it with a force exactly counterbalancing
the external pressure on the Pericardium.

* As the body of the animals that inhabited the Ammonites was
more elongated than that of thuse inhabitihy of the shells-of Nautili,
in consequence of the smaller Diameter of their outer Chamber, the’
place of their Heart was probably more distant from the last trans-
verse Plate, than that of the Heart of Nautili; and the membranons '
Siphon connected with the Pericavdium consequently longer. » -



EXPLANATION OF PLATES 37, 38, 54

PraTe 37. V. I p. 341. Note.

Figs. Locality. Stratum.
. -1 Anmunonites Amnitheus '

Gibbosus o, . . ..(Schlotheim)'. Gloucester . . lias.

2. A, Varicosus . . . . (Soweiby) Black Down, Devon. Green Sand.

8. A. Humphriesianus . (Sowerby) . . Sherborue . . Tnferior Qolite.
. 4. A.Lamberti. . . . . (Sowerby) . . Oxford . ... Oxford Clay.

&. A. Planulatus . .., . (Schlotheim) . Franconia . . .Jura limestone.

6. A, Bucklandi . ."0 . (Sowerby) .. Tath .. ... Lias,

7. A.Lautus . . . . .. (Sowerhy) . . Folkstone. . . Gault.

8. A.Catena. . . . . . (Sowerby) . . Marcham. . . Calcarcous Grit, -

9. A. Vaians . .... (Zicten) . . . Geislingen . . Jura limestone.
10. A. Striatus . . ... (Reinicke) . . Gros ]-.lslmscn Lias,

a. Exterior dorsal margin,
b. Back view of the shell.
¢. Transversc section of shell.

The figures in this Plate are scleeted to exemplify some
of the various manners in which the shells of Ammonites
are adorned and strengthencd by ribs, and flutings, and

“bosses. In Vol. L. p. 340, instances arc mentioned of similar
contrivances which are applied in Art {o strengthen thin
plates of metal. Workers in Glass have also adopted a
similar expedicnt in their method of fortifying small wine
flasks of thin glass, made flat, and portable in the pocket,
with a series of spiral flutings passing obliquely across the
sides of the flask, as in many of the flattened forms of
Ammonite. Similar spiral flutings are introduced for the
same purpose on the surface of thin glass pocket smelling-
bottles. In other glass flusks of the same kind which are
made in Germany, the addition of bosses to the surfuces
of the flat sides of the bottles, produces a similar doul:le
result of ornament and strength.

Prare 38. V. I p. 347. Note.

Air chambers of Ao =onites heterophyllus, filled with
Lias, and shewing in a remarkable degree the eftect of the
undulating course of the cdges of the transverse plates
beneath the flat sides of the outer shell.
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., A portion of the outer shell is preserved at c. and im-
pressmns of the fluted mtenor of the shell, whlch has fallen
off, are visible at d. (Ongmal.)

Prate 39. V.1 p.348. Note. '

This Plate presents a longitudinal view of the same
fossil, of which a side view is given in the last figure.’
The same transverse plates, -that approximate so closely
beneath the sides of the shell, where it is flat and feeble,
(PL 38.) are distant from cach other along the dorsal por-
tion, which from its convex form is strong.

The Siphuncle is preserved in its proper dorsal place
at d.

The elevations and depressions of the transverse plate
in front of this figurc exemphfy the theory of Von Buch,
respecting the use of the Lobes and Saddles formed by the
undulations of its outer margin. See V. 1. p. 353, and
Note. (Original.)

Pra1i 40. V. L p. 360. Note.

Fig, 1. Ammonites Henslowi (Goniatites), from Tran-
sition lime-stone m the Isle of Man.

The Lobes are simple, and without foliations;
their form resembles that of the slipper-shaped lobe
of the Nuutilus Ziczac, and Nautilus Sypho. See
PJ. 43.

The lobes D. L. L V. are poiuta] inwards, and
the intermediate Saddles 8. d. 8. L. S. V. are
rounded outwards ; according to the type of Ammo-
nites.  (Original.)

Fig. 2. Ammonites striatus (Goniatites), from the Coal
Shale of Lough Allen in Connaught, heving its
lobes and saddles disposed in the same directions
as in Fig. 3, the delicate longitudinal strie and
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transverse ribs of the outer,shell are’ strengthened
by repeated intersections of the subjacent eédges of
the transverse Plates. (Original.)

3. Back view of Ammonites sphericus, from the
limestone of Derbyshire, shewing the position of
the siphuncle upon the dorsal margin, with its collar
advancing outwards between the two simple dorsal
Iobes ; the Mteral lobes are also simple and with-
out foliations, and pointed inwards. (M~artin Pet.
Der. T. 7.)

4. Ammonites nodosus (Ceratites). This 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 normal character of
Ammonites. (Zeiten. Tab. 1L. Fig. 1. a.)

5. Back of A. Nodosus, shewing the dorsal lobes
pointed inwards, and the collar around the siphuncle
advancing outwards. No edges of the transverse
plates are placed beneath the dome-shaped Tuber-
cles; these derive sufficient strength from their

vaulted form. (Zaten. Tab. IL Tig. 1. b))

Prare 41. V. 1. p. 349.

Aminonites giganteus, found in the Portland stone at
Tisbury in Whltshire. This beautiful fossil is in the col-

lection
the transversc Plates and Shell converted to Chaleedony.

of Miss Benett. The chambers are all void, and

(Original.)

Fig.

Prate 42. V. I pp. 350, 351. Note.

1. Cast of a single chamber of Nautilus hexagonas,
shewing the simple curvatures of the edges of the
transverse plates, and the place of the Siphnucle.
(Original.)
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A portion of the outer shell is preserved at « and im-
pressious of the fluted interior of the shell, which has fallen
off, are visible at d. (Original.)

Prate 39. V.T.p. 348. Note.

This Plate presents a longitudinal view of the same
fossil, of which a side view is given in the lavt figure.
The same transverse plates, that approximate so closely
bencath the sides of the shell, where it is flat and feeble,
(PL 38.) are distant from each other along the dorsal por-
tion, which from its convex form is strong.

The Siphuncle is preserved in its proper dorsal place
at d.

The elevations and depressions of the transverse plate
in front of this figure exemplhfy 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.)

Prartc 40. V. 1. p. 360. Note.

Fig. 1. Ammonites Henslowi (Goniatites), from Tran-
sition lime-stone in the Isle of Man.

The Lobes are simple, and without foliations;
their form resembles that of the slipper-shaped lobe
of the Nautilus Ziczac, and Nautilus Sypho. See
Pl 43.

The lobes D. L. L. V. are pointed inwards, and
the intermediate Saddles S. d. 8. L. S. V. are
rounded outwards; according to the type of Ammo-
nites.  (Original.)

Fig. 2. Ammonites striatus (Goniatites), from the Coal
Shale of Lough Allen in Counaught, having its
lobes and saddles disposed in the same directions
as in Fig. 3, the delicate longitudinal striz and
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transve: -e ribs of the outer shell are strengthened
by repe ted intersections of the subjacent edges of
the traisverse Plates. (Original.)

3. Back view of Ammonites sphwricus, from the
limestone of Derbyshire, shewing the position of
the siphuncle upon the dorsal margin, with its collar
advancing outwards between the two simple dorsal
lobes ; the Piteral lobes are also simple and with-
out foliations, and pointed inwards. (M‘artin Pet.
Der. T. 7.)

g. 4. Ammonites nodosus (Ceratites). This 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 normal character of
Ammonites. (Zeiten. Tab. TI. Fig. 1. a.)

g. 5. Back of A. Nodosus, shewing the dorsal lobes

pointed inwards, and the collar around the siphuncle
advancing outwards. No edges of the transverse
plates are placed beneath the dome-shaped Tuber-
cles; these derive suflicient strength from their
vaulted form. (Zeiten, Tab. 11 Fig. 1. b.)

Prarr 41, V. L p. 349.

Ammonites giganteus, found in the Portland stone at
Tisbury in Wiltshire. This brautiful fossil is in the col-

lection of Miss Benett. The chambers are all void, and
the transverse Plates and Shell converted to Chalcedsx »

(Original.)

Fig.

PraTe 42. V. 1. pp. 350, 351. Note.

1. Cast of a single chamber of Naatilus hexagonue,
shewing the simple curvatures of the edges of the
trausverse plates, and the place of the Siphnucle.
(Original.)
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2, Cast of a chamber of Ammonites excavatus,
havmg a complex form derived from the dentlculated

" edges of the transverse platgs. See V. I, pp. 350,

Fig.

351, Note. (Original.)
3. Casts of three chambers of Ammomtes catena, -
with the Membrane of the Siphuncle on its dorsak
margin, Sce V. I. p. 350, Note,and p. 351, Note.

‘ & -

The course of the transverse plates is beneath
the depressed and weakest parts of the external
shell, avoiding the bosses at ¢, d, e, which from

“their form are strong. (Original.)

Fig.

4. Amimonites varicosus, from the Green Sand of
farl Stoke, Wilts. Nat. size. Sce V. L p. 351,
Note. (Original.)

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

Fig.

verse Plates and Siphunele converted to Chalee-~
dony. See V. L pp.351 and 352, Note. (Original.)
7. Ammonites variocostatus, (nobis,) an undeseribed
species of Anmonite from the Oxford Clay at

-Hawnces, 4 m. S. of Bedford. Diameter 9 inches.

The name Variocostatus cxpresses the remark-

' able change in the character of the Ribs, near the

outer termination of the air chambers.

On the inner whorls of the shell, these ribs are
narrow, and highly raised, set clesc to one another,
and bifurcated at the buck of the shell, (from d. to
¢.); but near the outer chamber (b. to a.) they be-
come broad and distant, and the dorsal bifurcation
ceascs. '

The edges of the transverse plates are exposed by

.the removal of the shell from c. to b., they appear

also at a. d. (Ongmal )
Similar variations in the form of the ribs occur
in Ammonites biplicatus and Ammonites decipiens.
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Prare 43. V. L pp. 308, 309

‘ F1g 1. Fragment of Nautilus sypho, in the collection of

W, 1. Broderip, Esq. from the Miocene division of

_the Tertiary formations at Dax, near Bourdcaux.

@.Z j _ The accidental fractures of this fossil afford an in-

' structive display of the disposition of the transverse
Plates anclli-Siplmnc]e. (Original.)

Fig 2. Another fractured shell of the same species from
Dax, in the collection of Mrs. Buckland, shewing
at o', a% o', the disposition of the lateral lobes.
See V. I. p. 359, Note. (Original.)

Fig. 3. Cast of the interior of Nautilus Ziczac, in the
collection of Mr. Junes Sowerby, shewing the dis-
position of the lateral lobes. (See V. 1. pp. 359,
360. (Original.)

Fig. 4. Cast of a single chamber of Nautilus Ziczac, in
the collection of Mr. J. Sowerby, shewing the dis-
position of the ventral and dorsul Lobes and Si-
phuncle.  Bee V. L p. 359, Note.  (Original.)

Pratr #4. V. L p. 361, ct seq.
. Fig. 1. Molluscous animal inclosing the Spirula Peronii.
See V. L p. 362.*%  (Blainville.)
Fig. 2. Scction of a Spirula (Nat. size), shewing its trans-
verse Plates and siphuncular sheath.  (Original.)

* M. Robert bas recently discovered hetween the Canaries and
Cape Blanc, several imperfect bodies of a small species of mollu: -
cous animal, cach inclosing a Spirula,

Tn all these the position of the shell is not at the posterior extre .
mity, as in the figure of the specimen found by Peron, bt in the
back, parallel to the axis of the body. like the shell of the Nepio-
staire, or internal shell of the common Sepia. This pusition agrees
with that of the animal figured by Blainville, if we suppose the
caudal portion of the Jatter to have been lost.

On cach side of the body are two cxpansions that act like Fin,
as in the Sepiole. Beneath the neck i the aperture of the Funnel,
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sismeFig 3 itpite in the Transition lime-stqne; of Oelgnd.

;¥ SlPhu?Fle':of I‘ltmfe’!’ 'x&p&g}'ﬂa‘l) Wt W
Fig. 4. Section of an Or;ch.gmme in; the Transition

.. lime-stone of Ogland, in the qulectxoa of D Stokes,

Esq (Original.), (0 o ey

: @ Siphuncle of the same. Y ¢

an 5. Baculite, from Chalk of the HCotentm terml-
nating at its large end in the chamber.a. (Original.)

Fig. 5. b. Front view of the transversc plalg of a Bacu-
lite, shewing the margin to be dispased in lobes and
saddles, and the place of the Siphuncle 1o be on the

.. back of the shell at ¢. (Original.)

Fig. 6. Transverse section of a Nummulite. (Parkinson,
V. 3. PL X. Fig. 16.)

Fig. 7. Longitndinal section of another Nummulite.®
(Parkinson.)

In one specimen the Eyo"s' preserved, and i3 very large in propor-
tion to the body. These Molluskg form the prey of the Physali,
and were caught entangled in their Tentacala,

1.’Echo du Moude Savant, 1 Mai, 1836.

* Among the microscopic fossil shells placed by D’Orbigny in the
same Order as Nummulites (Foramimiféres), Count Munster enu-
merates 40 species from the Cretaceous free stone of Maestricht.
Mr. Lonsdale also has digcovered 16 species of microscopic forami-
niters in the Euglish Chalk. (See V.1.p.418, Note.) Microscopic
shells of this Order occur in countless myriads throughout the Ter-
tiary strata. (See V. 1. p.385.)

The Sand of the Shores of the Adriatic, and of many Islands in the
Archipelago, is crowded with rccent microscopic shells of the same
kind.

It is mentioned in our Note, V. 1. p. 382, that doubts have arisen
as 10"the supposed origin of many of these minute fhultilocular shells
froth Cephalopods. Some recent observations of M. Dujardin have
induced bim to refer the Animals which construct the Miliola and
some other microscopic foraminiferous shells, to a new Class of
animals of lower degree than the Radiata, and possessing a loco-
footive power by means of minute tentacular filaments.” Hle proposes
to give them the name of Rhizopodes. Ann. des Sei. Nat, Mai, 1835.
p. 312,
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Fig. 8. Hanmiites~ Bucklandl, (Ph:lhps,) ‘from the Gault
' . or Speeton Clay, in the colle‘L‘hon bf Mr I Phllllps, '

7 of York. (Ongmal) '

Frg ‘8% Transversé geptam of Fig. 8, shewing the lobes
and saddles, and the siphuncle at «.

Flg 9. Hamites armatus, from the upper Green Sand,

" hear Beékon. (Sowerby.) | =

Fig. 10. Transverse section of the same, shewmg the
siphuncle, on the back, between the spines.

Fig.11. Hamites from Folkstone Clay, shewing the spiral
Ribs of the outer shell. At a. we see the Siphuncle,
and the lobes and saddles of the transverse Plate.

Fig. 12. Fragment of the cast of the interior of another
Hamite from Folkstone Clay, shewing the Siphuncle

"at a. The removal of the outer shell shews the
sinuous edges of the transverse Plates beneath the
Ribs. (Original.)

Fig. 13. Fragment of Hamites articulatus (Sow.) from the
Green Sand at Earl Stoke, shewing the Siphuncle
(a.) covered by a small portion of the shell. The

" sinuous terminations of the transverse plates are
visible ‘beneath the ribs, having their secondary
lobes rounded outwards (4.) and pointed inwards
(c.) like the sccondary lobes of Ammonites. (Ori-
ginal.)

Fig. 14. Fragment of Turrilites Bergeri, in the collection
of G. B. Greenough, Esq. from the Green Sand for-
mation. The siphuncle is seen near the upper or

* dorsajggmargin of two whorls at a. a.; the sinuous
edges of the transverse plates are visible on the
-+ middle whorl ; and the entire surface of a transverse
* 'plate is laid open at the smaller end of a third
whorl, shewmg its lobes and saddles to be analo-
gous to the same parts in Ammonites. (Original.)

G. 11, F
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Fig. 15. Scaphites Equalis, from Chalk near Rouen, in
. the collectnon of Mr. J. Sowerby, the sides of the
. extemal shell are strengthened and omamented by
- ‘ribs and tubercles ; and the edges of the transverse
"plates dlsposed in sinuous foliations (¢.).3s in Am-
_monites. The mouth or outer mar, §5n (b ) returns so
nearly into contact with the air ¢ ambers (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 section of the chambered portlon of
Fig. 15, shewing the arrangement of the lobes and
saddles to be similar to that of Ammonites; the
siphuncle also is seen on the dorsal margin at a.
(Original.)

Fig. 17. Longitudinal section of the calcareous 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.

c. Apex of the fibro-calcarcons sheath, or solid Cone of
the Belemnite.

"PraTu 44. V. L p. 371, et seq.
Illustrations of the probable nature of the Animals that
gave origin to Belemnites.*

# In the descriptions of PL. 44, and Pl 44", thelpllowing letters
indicate the same parts in each specimen to which they are applied.
a. The Apex of the calcareous shell, or sheath.
b. Alveolar portion, or chambered shell.
o Tuksbag. :
rl.i Portions of the thin antenor horny sheath, someumcs highly
e. nacreous.
/. Neck of Tnk-bag::
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1. Imagmary restoration of Belemﬂosepla, shewmg

“the probable place of its Ink-bag, and of the’ xnternal

" ghell or Belemnite. "The three component parts of
" this' Belemnite are represented as if longitudinally
" bisected : the place assigned to this Ink-bag is =

Fig.

nearly the same as in the recent Loligo. (Original.)

. 2. Sepia officinalis, shewing the posifion of the
internal shell or sheath (Sepiostaire) within the

dorsal portion of its sac. Its apex (@,) and cal-
careous dorsal plates (e,) conwpoud with ‘the apex
calcareous conical sheath of a Belemmite.

3. Sepia officinalis, laid open along the ventral
portion of its Sac, to shew the position of its Ink-
bag. (Original.)

Figs. 3. a. 3. b. 3. c. Rhyncholites, found in contact with

Fig.

Belemnites in the Lias at Lyme Regis. Nat. size.
(Original.)

3. d. Beak of a small Testudo from Chalk in the
collection of Mr. Muntell, shewing a fibro-cancel-
lated bony structure, very different from the com-
pect shelly condition of the Rhyncholite, for which
it may from its size and shape be mistaken. (Ori-

‘ginal.)

g. 4. Ventral surface of a Sepiostairc; the clongated

shallow cone, or cup, (e. e ¢.¢.) is%-’)mposcd of
very thin calcarcous plates, alternatire; with horny
inembranes, which are expanded outwards to form
the thin margin of the cone. This irregular cone

“or shill represents the hollow cone at the hrgcn
“extremity of the Belemnite, (Fig. 7. b, &, c. ¢ ")

'...whlch includes its Alveolus (4. 4'.) and Ink-bag (¢.).

Wlthm this shallow sub-conical shell of the erm-
stairé’ is' ‘Contained its alvcolus, or culcareous chum-
bered portion, (Fig. 4. 4.) which represents the
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chambered ‘alveolus in the Belemmte, (Fig.7. 5. b.)
. ;;1bat has vo Siphen. (thqvalle,}. vy ot

Flg 4. Longitudinal section.of the apex of the ,she]l of

{,  Sepia officinalis. This apex is composed of granylar

. 17 .calcareous matter (a.), alternating with conical horny

' lamine, which expand laterally mtq.zthﬂ hprny mar-
v gin{e.). (Original))

Fig. . Longitudinal view of Fig. 4. The ape,x (a.) re-
presents the apex of a Belemmte. The back of the
shelj (e.) the dorsal part of a Belemnite ; and the

: ; alveolar portion (b. &) represents the intcrnal cham-
bered shell of a Belemnite. (Blainville.)

. Fig. 6. Anterior extremity of the lamelle, or alveolar

‘ plates, exposed by a longitudinal section n Fig. 5

In the mature animal these lamellee are nearly 100

in number ; a few of them only are here represented.

These alveolar plates form the internal chambers

of the Sepiostaire, and represent the transverse

plates of the Alveolus in Belemmtes, and other

chambered shells; but as the Sepiostaire has no

siphuncle, its chambers seem not subservient, like

those of the Belemnite, to the purpose of varying

the specific gravity of the animal; the intervals be-

tween its plates are occupied by an infinite number

of th#h winding partitions standing perpendicularly

between the lamellce.

Figs. 6". 6”. Thin calcareous partitions winding between,

. and supporting the alveolar plates of the Sepiostaire.
The sinuous disposition of these partitions increases
their eflicacy in resisting pressure, on the same
principle, as in the foliated edges of the transverse
plates of Ammouites.* The sinuosity of theé tal-

. Dr. Fleming hes accurately desctibed the ctnme of these
partitions, as exhibiting perpendicular lamine, waved and folded in
brain-like gyrations which occagionally anastomose.
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careous partitions is least near the- margm of the

b lapdelles:t S Figr 6" (Ongmax‘)w-w b

Fig. 6”. Columinii" appearance of the smuou9= pdrtmons

a2 '?\vhehtvxevved laterally. - “{Original.) - S
e F:g "7, Unique specimen of Belemnites ovalts, from the
' ‘Tias' at Lyme’ Regis, in the collectionof Miss
Phnlpo&é ‘A fracture at &' shews the chambered
areolm of the Alveolus. At ‘e. the ‘thin conical
- anterior horny shéath originates in the edge of ‘the
" ‘calcareous sheath, and extends to ¢’. The' surface
of this anterior-sheath” exhibits wavy transverse
~* lines of growth; it is much decomposed, slightly
nacreous, and flattened by pressure.
Within this anterior conical sheath the Ink-bag
is seen at c. somewhat decomnposed, and partially
" altered to a dark grey colour. (Original.)
~ Fig. 8. Portion of the Ink-bag broken off from Fig. 7. c.
‘ and covered by that portion of the horny case which
lay above it. The transverse lines, e. on this por-
“tion, are the continuation of the lines of growth on
the horny sheath of Fig. 7. e. ¢'. ¢’. (Original.)

Flg 9. Belemnites Pistilliformis? from the Lias at Lyme,
in the collection of Miss Philpotts, having a portion
‘of its ink-bag at ¢. (Original.)

Flo's 10. 11. 12. Belemmteb from the Jura limestone of
Solenhofen, figured by Count Munster in Boué’s
Mémoires Géologiques, Vol. I. PL. 4. In 10 and

12 the form of the anterior horny sheath is pre-

"+ served; to a length equal to that'of the calcareous

".‘shaft’of ‘the Belemnite, but in none of them is the
“Ink-bag v151ble.* (Munster ) '

.
» Von Meyer mentions (Pnlmo]ognca, P. 322, ltt Ednt. 1832,) that
he has seen an Ink-bag at the upper end of a Belemuite trom the
Lias of Banz,and asks, ¢ .Do Belemmtes pusaesa,.an Tok- bm like
‘that of the Sepia ?” v %' wiin ST
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13 Ghambered alveolar cone and horny sheath of a
 large Belemnite from the limestone of Solenhofen ;
" 'the calcareous sheath ‘or Belemnite itself has dis-

- appeared. (Munster.) e :
- Fig. 14. Belemnites brevis? from the- Llas at Lyme H

‘Nat. size. The length of the shaft of this Belem-

- nite does not exceed that of the Belsptera (Fig. 15);

a'small fragment only of its alveolus is preserved,

- but the place it occupied is filled with caléareous
- spar, and the hollow cone above it with lias. . (Ori~

- Fig.

ginal.) :

15. Beloptera. In this fossil we have an intermediate
link between the Belemnite and the shell or sheath
of Sepia officinalis. a. represents the apex of the
sheath, e. e. its posterior expansion, analogous to
that at Fig. 4. e. e. and at Fig. 4. e.; ¢ is its ante-

- rior expansion, bearing on its internal surface an-

nular marks derived from the transverse septa of the
alveolus. (Blainville.)

Prare 44”. V. L p. 374. Note.

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

Fig.

1. 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-
creous; in some places (d. d.) it retains the condi-
tion of lorn. The corrugations on its surface indi-

. cate the lines of growth At f. a transverse fracture

MFiﬁ

shews the neck of the ink-bag. (Original.)
The lower part of Fig. 1. seen from another side;;
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the circular lines an the surface of its horny mem-
brane d, are lines of growth. (Original.)

Fig. 3. Belemno-sepia from the Lias at Lyme, in the
Oxford Museum ; the Ink-bag is preserved entire
within the anterior conicul sheath e. e. e.; the
greater part of this sheath is highly nacreous, in a
few plagés (d.) it is horny. (Original.)

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. 1. The Ink is exposed at ¢. ¢.; in
other parts it is surrounded by the sheath, e. e. c.
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 alimost every specimen
from the Lias at Lyme, in which the Ink-bag is
accompanied only by the flexible anteiior sheath,
and the calcarcous sheath hus perished.  (Ori-
ginal.)

Figs. 5. 6. 7. & Ink bags from the Lins at Lyme, par-
tially swrrounded by brilliant nacre.  In no one of
the specimens represented in PL 447 is the least
trace of the calcareous sheath of the Belemnite pre-
served. Sce V. I. p. 376, Note. _ (Ovriginal.)

Prate 45.% V. 1. p. 392 et seqq.

Fig. 1. Limulus Americanus (Leach), a young speci-
y @ young s]

men from Tlonduras, one thiid of nat. size. ¥

Right compound Eye magnified. 5. T'wo single

* The following letters are zipp]ied in P1. 45 and P} 46, to cor-
responding parts of differcut animals. a. the shield; «. lateral
portion of the shield; &. the cye; . eyce magnified; & . frontat
eyes; c. the backy d. the tail ; ¢. branchia.
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' Eye&infmuiofsthefshum SeeV. I p. 898 :(Ori-
gindl.) v gearie o3 3
Fxg‘ 2. ‘View of the under snrface of Fig. 1, shewmg the

crustaceous legs beneath the shield (a); and the

+ swimnnng feet, bearing the Branchiee (¢), béneath
the body (¢). Scale, one seventh of nat. size.

Fig. 2. ¢. Swimming feet, (see Fig. 2,) enlarged to
the scale of Fig. 1. . :

Fig. 2.¢". PDStGllOl surface of one of the swimming feet,
bearing the fibres of the Branchie. (Original.)
Fig. 3. Front view of magnified figure of Branchipus
stagnalis. 3. b. Theleft cye mounted on a peduncle.
3. 4. The right eyc still more magnified. (Ondm%)

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

Fig. 5. Maguified view of the back of Branchipus stag-
nalis. Sce V. I.p.394. (Origmal.)

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

Fig. 7. View of the under surface of Fig. 6, shewing the
union of crustaccous legs with the membranous
branchis, e* (Onginal.)

Fig. 8. Magnified view of the Branchiw at Fig. 7, e.

Fig. 9. Back of Asaphus caudatus, 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 Mr. Bright, from the W. side of Malvern
Hill. In the front of this fossil are circular depres-
sions on the stone, from which the petrified lenses
have fallen out; on eaeh side, the lenses remain in
their natural place. (Original.)

* Figs. 3, 5, 6 and 7, are from original drawings by ﬁr Curtis in
¥ eollection 6f Mr. ©. Stokes.
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Flg’ 11 Ameriorfsegme&t‘af' theleft Eyabﬁ&g:@ still
- -more highly magnified, to shew the cireilarjenses
s teetsin’ theirréspectiveé ‘margins, each surmnnded hy
'+ gt mivute tubercles.  (Original.) . oo
Pig: LT, Magnified view of a portion of. the eye of Caly-
‘mene macrophthalmus.: (Hoeninghaus.) .
Fxg 12, Under "surface of the anterior portion.of bhe
shield of Asaphus platycephalus, from Lake Huron.
A+ An'unigque specimen, shewing at f. an entrance to
* the. stomach, analogous to that.in recent Crabs
s ,Soe Geol. Tmns N. 8. Vol. 1. P, 27. (Stokeb)

PLATE 46 V L p. 389 ot seq.

Flgs. 1. 2. 3. Calymene Blumenb%lm, from the Tran-
-+ sition Lime-stone of Dudley. a. The shield cover-
ing the head. «. Lateral portion of the shield,

- .separated by a sutare from «.; the central part of
this suture forms the lateral Margin, or Rim of the

- cavity of the Eye. This Margin is composed of
two parts, united to receive the Lens, like 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, us often happeus
after death in the Eyes of the recent Grapsus pic-
tus, and also in the common 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 Onis-
:-cus. (Scharf.)

Fig:: 2. View of the back of the Animal ex;muded for
swxmmmg, the Tail d, is composed of plates that
l'md Do moveable artxculatlons (Original.)

Fig. 3. Front view of the same Animal rolled nps, the
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" ghell, in this -position, must have given .perfect

protection to ‘the soft parts of the body enclosed

- within,  (Scharf.)
g. 4. Side view of Calymene macrophtha]mus, rolled

up, with its tail closed on its shield. (Curtis.)
5. Front view of another specimen of C. Macroph-

~ thalmus, rolled up like Fig. 4. “The Eyes in fossils

Fig.

Pig.

Fig.
Fio,

Fig.

Fig.

Fig.

of this species are usually well preserved, and their -
facets large.  (Curtis.)

6. Asaphus tuberculatus; a highly ornamented
species from the Transition lime-stone of Dudley;
in the collection of Mr. Johnson, of Bristol. The
back alone is composed of flexible plates. (Curtis.)
7. Asaphus De Buchii, from the Transition slate of
Llandilo; the tail is surrounded with an inflexible
Margin, slightly fluted. (Brongniart.)

8. Restoration of Paradoxoides Tessini, (Brong-
niart. Hist. Nat. de Crustacés, PL1V. Fig. 1.)

9. Ogygia Cructtardii, (Bronguniart, Hist. Nat. de
Crustacés, PL 11L Tig. 1.)

10. Iighly ornamented tail of Asaphus gemmu-
liferus, (Phallips), from the Transition lime-stone of
Dublin, magnified four times. (Curtis.)

¢. 11. Tail of Asaphus caudatus, from Carboniferous

limestone, at Beadnell, Northhwnberland ; in the col-
lection of the Geol. Soc. of London. (Original).

12. Tail of Asaphus caudatus, from Transition
limestone, ncar Leowinster ; in the Oxford Museum.

PraTe 46, V. L. p. 406.

1. Back of a fossil Scorpion of a new genus (Cy-
clophthalmus) found by Count Sternberg in the
Coal formation of Boliemia, in a quarry of sandy
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argillaceous Schist, sufficiently hard to be used for
building. Nat. size. (V. 1. p. 407, Note.)

Even the skin, hairs, and pores of the trachee of
this animal are preserved.

In the same stone are many carbonized fragments
of Vegcetables, and on the right of the body is a
large fossil Nut (a); this side of the animal has
been laid open by culting away the stone.  (Stern-
berg.)

2. Lower surface of the same animal, discovered in split-

N

ting the stonc in search of fossil Plants; nat. size.
Near the point of the right claw, is a fragment of
the tail of another and larger Scorpion. (Sce Pl 467,
Tig. 13.) We have here also the side of the sawe nut
that is ncen in Tig. 1. @. This trifid nut exhibits
traces of the structure of the outer coating in which
it was inelosed.  (Sternberg.)

. Magnificd representation of the Head and Eycs. See

V. L p. 407, (Sternberg.)

. Magnified jaw, armed with {ecth, and partially covered

with minute haits.  (Sternberg.)

5. Hairs on Fig. 1, highly maguitied.  (Sternberg.)

6.

Magnified repiesentation of a portion of the skin,
cousisting of two divisible lnyers.  See V. L p. 408.
(Sternberg.)

7. Magnificd impressions of muscular fibres connceted

with the legs. (Sternberg.)

Prare 367, V. 1. p. 409,

Fossil In<ects, Arachniduns, and Limulus.

The following description of the Insects represented in
this Plate is founded on information reccived from M.
Curtis and Mr. Sainouelle,
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ans. 1and 2 belong to the fanily of Curculxomdae, of
""" “which the Diamond beetle is a*fariiliar examplu.
“They were discovered by Mr.Wmn, Anstnce ih'nodules
of Iron stone from the Coal formation of Coalbrook
~ Dale.

Fig. 1 ncarly resembles some of the South’ Americdn
types of Curculio, but the antepna 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 Rostrum is not apparent,
it probably descends into the Iron stone beneath,
and this position will explain the appearance and
place of the Antennw.

The Elytra scem to have becn connate towards
their lower extremuty, but their line of junction is
visible towards the Thorax. The substance of the
Elytra and Thorax, and of portious of the legs is
replaced by white Iron ore, having the lustre of
Satin.

Mr. Curtis conceives that the tufted appearance
of the legs may have been caused by fungi formed
after death, us often happens in tropical climates.
The enlargement of the Femur of the hindmost leg
in our fossil is'a character peculiar to the Curcu-
homda.*  (Orignal.)

Fig. 2. Mr. Samouelle considers this extinct fossil spe-
cies to approach most nearly to the Brachycerus
apterus of Africa.t (Original.)

* Until more perfect data are found, on which generic characters
can be established, I propose to designate this Insect by the pro-
visional name of Curculioides Ansticii,

4+ The animal lies on its back with the left side raised upwands,
and exhibiting a portion of the exterior surface of the left Elytron.
Ata. b.are the remains of antenns, and near the base of a, ap-
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51 . Limulus tnlobrtmd;as' (nobzs) formmg ;he Nu-
e clc;us of a nodule of Iron ore from Coalbrook
s Dalc. _ V L p. 396.% (Original.)

parently a fragment of the prohoscis ; the legs are all imperfect; the
thorax ‘is very Targe, and only its inferior surface is visible, being
éxposed by the removal of the pectoral portion of the irunk; this
purface i covered with irregular indentations, which represent the

" hollow interior of a series of spinous tubercles, and verrucose pro-
Jections on the back of the thorax.

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

Among living Cuarculionide irregular tubercles and projections of
this kind occur on the thorax of the Brachycerns apterus.

The left Elytron only is distinctly visible, embracing with its
margin the side of the Abdomen ; its outer suiface isirregularly and
minutely punctate. Two spincus tubercles project from near its pos-
terior extremity, and a corresponding tubercle from the extremity of
the right elytron. Similar spines occur on the Elytrons of Brachy-
cerus; and of some Curculionidee of N. Holland. The abdominal
ringsare very distinct. I shall designate this Insect by the provisional
name of Curculivides Prestvidii.

M. Audouin exhibited at the meeting of the Naturforscher at Bonn,
in September, 1835, a heautiful wing of a neuropterous Insect, in a
nodule of clay Iron stone, upparently also from the ncighbourhood
of Coalbrook Dale, which had beeu purchased at the sale of Park-
inson’s collection by Mr. Mantell, and transmitted by him to M.
Brongniart. This wing is nearly three inches long, and closcly re-
sembles that of the living Corydalis of Carolina and Fensylvania;
it is much broader and ncarly of the length of the win« of a large
Dragon Fly.

* Several specimens of this species are in the colivction of Mr.
‘Wmn. Anstice at Madely Wood. Our figure is taken from a cast or
impression of the back of the animal in Jrou stone, in which the
transverse lines across the abdominal segment are not very appa-
rent; other specimens exhibit deep transverse flutgs, extounally
rescmbling the separate segments of the back of a Trilobue, but
apparently not dividing the shell into more than one abdominal
Plate, nor admitting of flexure like the articulating segments ot a
Trilobite.

The transverse depressions ou the back of the second segment of
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Figs. 4—9. Elytra of Insects in the Ouliti¢- slate of
‘Btonesfield. Mr. Curtis considers all these to be-
long to the family Buprestis. (Original.) ‘

Fig. 10. Leg of an Insect in the Stonesfield slate, Oxon,
considered by Mr. Curtis to be that of a Curculxo.

(Original.)

Fig. 11. A fossil Fly from the fresh water formation 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 Insects from this locality, 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 thiz animal, form a character wherein it approaches
nearer than the living Limulus to the stractnre of Trilobites. The
articulation of the long awl-shaped tail with the body in Fig. 3, and
in other specimens is very distinet.  This Limulus is the Entomoli-
thus mouoculites of Martin, (Petrifucta Devbicnsia, Tab. 45, Fig. 4.)
and Belinurus bellulus of Kouig, ( Jeon. Seet, PL XVIIT. No. 230.)
M. Parkinson, Org. Rem, iii. P XV LI. Fig. 18, has figured a similar
fosxil from Dudley, in iron stone of the Coal formation.

¥ Mr. Rr. C. Taylor mentions the occurrence of the wing covers of
Beetles in the shale of the Danby Coal pits, in the Eastern Moor-
lands of Yorkshire. This shale bhas nearly the same place in the
Oolitic series as the Stonesfield slate.  Sce Loudon’s Mag. Nat. Hist.
V.iii. P. 361. ’

In the private collection of Dr. de Sichold at Leyden, T saw in
Oct. 1835, a most beautiful and unigue specimen of a Buprestis, from
Japan, about an inch Jong, converted to Chaleccdony. Even the
antennae and portions of the legs are distinetly preserved.

In the same collection are fragments of silicificd trecs, bored with
tubular cavitics, apparcatly by the larvae of animals of this kind ;
and within these cavities, a quantity of dust, produced by the boring,
was observed by M. Brongniart to be converted to Chalcedony.
From this circumstance we may conjecture that the -perfect insect
was lodged in a similar tabe, when it became transformed into Chal-
cedony. The surface of this Inscetis covered with clasters of minute
concentric rings of Chalcedony (Orbicules of Brongniart) so com-

KN

mon in silicified fossil shells, . I
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and is nearly related to the genus Bibio, which is
now widely distributed, being common in Europe,
and in N. and S. America.
‘ See Curtis Brit. Ent. Vol. iii. P1. 138.
. This fossil presents the under surface of the
Animal.
- Fig. 12. A fossil Spider from the Miocene Fresh-water
o _formation at Aix, in Provence, in the collection of
Miys. Murchison ; the under surface of the Animal is
presented, and the little tubercles ncar the hinder
part of the abdomen are Papillee of the spinning
organs, apparently, protruded by pressure.

See Kirby and Spence, Introduction to Entomo-
logy, 4th edit. vol. i. p. 204: and Icrold, von der
Erzeugung 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 delincated
in PL 40, Fig. 2, ncar 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.?

- Prare 47*. V. L p. 428, Note.

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

* Much value is added to this and the following Plates, relating to
Crinoidea, by their having been cngraved (except PL 48.) by a
Nataralist 8o gonversant with the sabjects, as Mr. James Sowerby.
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‘The length of the jointed flexible ’s&ema has been

taken from sotne entire stems in the colléction of
Mr. Channing Pearce of Bradford, near Bath. Two
young individuals are attached to the caleareous .
Pedicle or Base of the largest specimens. (Miller.)

Fig. 2. a. represents the remedial effect of calcareous

secretions in repairing an injury of the joints of the
stem. (Miller.)

Fig. 3. Pyriform Body of Apiocrinites rotundus, shew-

Fig.

Fig.

ing at its upper extremity the internal disposition of
the bones surrounding the cavity of the stomach.
(Original.)

4. Vertical scction of another pyriform Body, shew-
ing the cavity of the Stomach, and a series of lower
cavities, or hollow lenticular spaces, between the
central portions of the enlarged joints of the upper
portion of the vertebral column. Miller considers
these spaces as enlargements of the alimentary canal,
which descends through the axis of the entire co-
lumn.

The snurfaces of the joints of the vertebral column
are striated with rays, which articulate with corres-
pondmg rays on the adjacent 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.)

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

B. Base and fibres of attachment.
D. Auxiliary side Arms™*.

* These side arms afford a beautiful example of mechanical adap-
tations and compensations, which are thus degceribed by Mr. Miller
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Fig. 6., Body of Apiocrinites 30-dactylys (Navg Encrinite
. of Parkinson) copicd from Miller’s Crinoidea, I, 98.

, PL 11, (See V. 1. p. 429, Note.) %
Q. Pcctoxal Plates. ,
, R. -Capital Plates. : .

X, Orifice of the Mouth, or Proboe.cm, cap.xble of elon-
. gation for sucking in food.
Fig. 7. Another Body of 2 Nave Enerinite, drawn by Mr.
J. Sowerby from a specimen in the British Museum.
The same is Figured by Parkinson, in his Organic
Remams Vol II. PLXVIL Fig. 3. The lateral pro-
jections are the commencement of the side arms.
This specimen has been corroded with acid, and con-
scquently hus lost the supeificial Corrugations aud

in his admirable Monograph on Crinoidea, p. 97. ** The mechanisin
of the joiuts of the side arms, where these inacet into the column, is
well worthy of notice, particulaily in old specimeys. In the earlier
stage of their formation, the side arms being very short, and having
then hlﬂe w, a less firm mode of adhesion to the ¢olumn than
becomes' requisite at a subscquent period, being then suflicient, we
do not find more than one joint lodged in a socket, or concave im-
pression on the column s but when increase of size renders a stronger
support necessary, two or three succecding joints of the side arms
beconme imbedded in this socket, (for which its extension as already
noticed allows room) and these joints instead of being arranged in a
serics branching off at right angles from the column, becone oblique,
their direction inclining upwards, so as to aid in bearing the addi-
tional weight. The first joint of the side arms, where thus «huquely
inserted in the columnar socket, have that portion of their vircum-
ference which is prescuted towards the upper part of the colwmn,
truncated, in such a curve as may fit them to the concaviry of the
impression where they rest against it.

The surface of these joints, which fit into the columuar impie ssion,
is smooth, being destined for adhesion only, but the articulating sur-
face betwéen the contiguous joints, where motion also is to be allowed,
exhbibits the usual mechanism of radiated ridges and furrows. These
joints are convex on the side nearest the columu, and concave on that
most rcmote.”

G. 1L L%
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Tubercles which appear on the surface of Fig. 6.
(Original.)
X. Orifice of the Mouth.

PraTe 48, V.1.p.421.

Lily Encrinite, (Encrinites moniliformis,) from the Mus-
chel-kalk, near Gottingen; in the Cubinet of the Marquis
of Northampton, (Original.)

Prate49. V. I p. 423. Note.
&

All the Figures in this Plate except Fig. 3, are taken
from the Petrefacten of Dr. Goldfuss, PL LIII. and Pl
LIV. They are so fully explained in our Vol. L. p. 421
and Notes, as to supersede the necessity of any further
detailed description. “

Fig. 1. Restoration of the body and vertcbral column of
Encrinites moniliformis.

Fig. 2. Base of attachment.

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

Fig. 4. Longitudinal section of Fig. 3. magnified. (See
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.

Figs. 6, 8, 10. Vertical sections through the axis of Figs.
5, 7, 9. shewing the forms of the internal cavity for
the alimentary canal.

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

(See V. I p. 425. Note.)



EXPLANATION OF PLATE 50 83

PraTe 50. V.1 p. 421, et seq. ’

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

K. Arms.

M. Hand.

N. Fingers.

Fig. 2. Another fragment of the upper portion 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. Sce V. L
p. 427. Note. (Copied from Parkinson’s Organic
Remains, Vol. 2. PL. XIV. Fig. 1)

Fig. 3. Side View of onc finger, with its tentacula, (Gold-
fuss, PL. LLV.)

Fig. 4. Interior of the hody. See V. L. p. 428. Note.
(Miller, P. 40. PL. II.)

A. Column.

E. Pelvis. ? First Costal Plate 3#8acond Costal Plate.

II. Scapula.

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

Fig. 6. Dissection of the Scapula. See V. 1. p. 428,
Note. (Miller.)

Fig. 7. Dissection of upper costal Plates. (Miller.)

Fig. 8. Dissection of lower costal Plates. (Miller )

Fig. 9. Dissection of Pelvis. (Miller.)

Tig. 10. Summit of vertebral Column. (Miller.)

Figs. 11—18. Articulations of the Plates composing the
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abdominal cavity.: See V. I. p. 428, Nete. (Copicd
from Miller's Crinoidea, P. 41. PL III.

Prate 51. V. I. p. 434, and 439.

Fig. 1. Pentacrinites Briareus, (nat. size) on a slab of

Lias from Lyme Regis, covered with a large group
of the same animals, in the collection of the Geolo-
gical Society of London. (Original.)

Fig. 2. Rare and beautiful specimen of Briarean Penta-

crinite, from the Lias at Lyme Regis, in the collec-

_tion of Mr. Johnson, of Bristol, shewing the plated
integument of the abdominal cavity, terminated up-
wards by a flexible Proboscis, and surrounded by
the commencement of the arms and fingers. This
part of the animal is very seldom preserved.  See
V. L p. 439. (Original.)

Prarr 52. V. I. p. 432

¢. 1. Recent Pentacrinus Caput Mcedusee, from the

bottom of the sca, near the 1. Nevis, in the W. In-
dies, reduced from the Figure in Miller’s Crinoidea,
P. 48, PL. L. In the frout of this Figure, two of
the arms wi eir hands and fingers are 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 muti-
lated, are reproduced.

£~ First costal plate.
+ Second costal plate.
H. Scapula.

I. Interscapulary joint.

Miller’s description of this recent Type, of a family
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“of which a few mdmduals only have hltherto been
" found, affords examples of many very delicate and

Fi(r,

beautiful mechanical contrivances, which throw im-
portant light on corresponding parts of the fossil
species of this, and of kindred genera that abound
in strata of the Secondary serics, and more espe-
cially in the Lias. (Sce V. 1. pp. 432. 433. 436.)
2. Pentacrinus Europwus, discovered in the Cove of
Cork, and on other parts of the coasts of Ireland, by
J. V. Thompson, csq. (See V. l‘. p- 432.) In tlns‘
figure several Individuals in ditlerent stages of de-
velopment, adhere by the base of an articulated
column to the stem of a Coralline.

2. One of the Individuals magnified and fully ex-
panded. Sce V. 1. p. 433.

Mr. J. V. Thomson has more recently conjectured
that the Pentacrinus Earopicus, which in carly life
is fixed by its stem to other bodies, is produced
from the ovam of the Comatula, and becomes after-
wards detached, and formns a perfect Comatula, ca-

pable of moving freely in the Occan; at one time
crawling umongst sub-marine Plants, at others float-

“ing, or swimming like Medusz. (See Proceedings
. of Royal Socicty, London, June, 1835.)

-
Fig.

Fig.

Fig.

3. Smull Briarcan Pentacrinite, adhering to a frag-
ment of Jet from the Lias at Lyme Regis. (Sce V.
I. p. 437, Note.)

4. Fragment of the column of Pentacrinites sub-
angularis. The Vertcbrae are nicely articulated to
admit of flexure without risk of dislocatiun. The
uppermost joint d. shews the lateral cavities for the
articulation of auxiliary side arms. (Goldfuss. L.
LIL f. g.) '

5. Vertical Section of Llig. 4. In this Fig. and in
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Fig 4, the joints arc of three dégrees of magnitude ;
those at a. being the largest, those at c. the smallest
and thinnest, and those at . of an intermediate
size. The edges of ¢. 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. Portions of the vertebral column

of Pecntacrinites basaltiformis. G, 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 each columnar joint, for the
attachment of cortical coutractile fibres. 13. d,
shews the articulating facets of the auxiliary side
arms. (Goldfuss).

10. Articulating facet of a columnar joint of Pen-
tacrinites scalaris. (Goldfuss. Pl. LII. 3. h;)

g. 11. Fragment of a column of the same species.

The joint d. bears sockets for the articulation of the
side arms. The other joints have large tubercles
for the attachment of cortical fibres.  (Goldfuss, P1.

LIL. 3. p.)

Figs. 14, 15, 16, 17. Articulating surfaces of joints in

Fig.

different parts of the colummn in Pentacrinites sub-
angnlaris. The mechanicn of cach star scems 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 the intervertebral contrac-
tile fibres. (Goldfuss, Pl. LII. 1. m. 2. 0. p.)

Prate 53. V.1 p. 434, Note, et seq.

1. 2. Upper parts of two nearly entire specimens of
Briarean Pentacrinite, projecting in high relief
from the surface of a slab, nearly two inches thick,



EXPLANATION OF PLATE 53, 87

and entirely composed of a mass of petrified Ossi-
cula of the same species of Pentacrinite, The sur-
- face of these fossils is covered with a delicate ilm
of lron Pyrites, which gives them the appearance of
beautiful Bronze. (Original.) '

1. Continuation of the stem of Fig. 1.

2°. Portion of the stem of Fig. 2.

The length of these stems when entire, was three
«or four times that of the fragments here remaining.

Upon the stem 2% nearly all the side arms retain
their places in the grooves on each sidc of the salient
angles of the pentagonal column; they diminish in
size as they approach its upper cxtremity. This is
also distinctly scen at the upper end of the column
of Fig. 1.

£ Fjist costal plate. 4 Sccond costal plate.

Figg. Portion of a third column retaining nearly all its
auxiliary side arms in their natural place.

Fig. 3. Continuation of the same column deprived of
the side avms.

Fig. 4. Portion of another column, with traces of a few
side arms rising from the lJateral grooves.

Fig. 4°. Continuation of Fig. 4.

Fig. 5. Fragment of another column, the joints of which
are so much hent without dislocation, as almmost to
give the column the appearance of a spital disposi-
tion.

Fig. 6. Body of a Briarcan Pentacrinite and summit of
its column, shewing the intcrior of the ossicula that
surround the abdominal cavity.

E. Pelvis. £ First costal Plate. From a specimen in the
Oxford Museum. (Original.)

Fig. 7. Fragment of a column in the collection of Mr.
J. Sowerby, shewing the oblique articulation of the
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., base of the gidg am;s, with the larger joints of the

vertebral column, Sce V., I.p. 439. Note. (Original.)

Fig. 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, Figs. 3,4, are alternately thicker
agd thinner; with a third, and still thinner joint
interposed between them. See V. 1. p. 435, Note.
(Original.)

Fig. 8% Nat. size of Fig. 8.
Iig. 8° Portion of a Column, shewing the manner in

which the edges of the thinnest plates, ¢, are visible
along the salicnt angles only. In the itermediate
grooves the thicker plates, of the first and sceond
sizes, @, b, overlap and conceal the cdges of the
thinnest plates, ¢. The principle of this mechanism
is the same as in Pentacrmites subangulans, Pl
52, Figs. 4, 5, and in Lncrnites monihforMis, Pl
49, Figs. 3, 4; but the circulai form of the column
in the latter, causes the smallest plate, ¢, to be
visible around its entire circumicrence. See V. 1.
p 435, Note.  (Ougmad.)

The bases of two side arms are seen in two of the
grooves, articulating with the uppermost large joiut
of this column.  On other laige joints are seen the
sockets from which similar side arms have fallen.

Figs. 9, 10, 11, 12, 13. Various stcllated forms on the

articulating surfaces of Vertebia, preserved in the
dislocated mass bencath Figs. 1, 2. These petal-
shaped, and crenated rays weie probably adupted
to produce vaiious degrees of flexibility, according
to their respective places in the colummn, The small
Vertebra on Fig. 13, is derived from another indi-
vidual. (Original.)

The apeiture at the centre of all these Vertebra
was for the passage of the alimentary canal, which
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Miller considers to have sent off fed branches at
every joint, five to'the interior and five to the exte-
rior'of the petals, ' ’

Fig. 14. One of the largest auxiliary side arms. Some
of these contained more than 100 joints. See V. 1.
p. 438. (Goldfuss.)

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

Figs. 15, 16, a, b, &e. Various modifications of the
articulating surfaces of the joints composing the
finpers and tentacula. (Goldfuss, PL LTL)

lig. 17. Magnified extremity of one of the tentacula.
The two last joiuts form a very delicate pair of pin-
cers, to lay hold on its prey. (Original.)

Prare 54. V. L p. 442.

Fig. 1. Caryophyllia arbuscula, nat. size, with the ani-
mals expanded. (Mem. du Mus. d’Hist. Nat. Tom.
6, PL 15, 1. 2.)

Fig. 2. The animal of Fig. 1. magnified ; as scen from
above.

Fig. 3. Vertical section of the cap of Meandrina laby-
rinthica, with the animal placed within it. (Mewm.,
du Mus. d'Hist. Nat. Tom. 6, PL 16, 10 1..)

Fig. 4. a. The common Actinia, or Sea Ancawne, cx-
panded. 6. The same contracted within its external
shin.  (Encyc. Method. PL 72. 6.%)

Fig. 6. Madrepora gyrosa. (Ellis. Zooph. Tul. 01,
Fig. 2.)

# This arimal has no calearcous cell, but contracts itsell into a
tough fleshy sac, sce Fig. 4b. At a. the Tentacula are represented
in a state of expansion. Some of these Polypes present the same
digplay of brilliant colours as many of those which construct per-
sistent calcareous cells.
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Fig. 6. Section of.the animal of Meandrina viridis, and
of the coral in which it is*placed.

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

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

Fig. 9. 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 scen from above.
(Zoological Journal, Vol. 3. PI. 13.)

PraTe 55. V.1 p. 466.

Fig. 1. A. B. C. Trunk, and dichotomous branches of a
fossil tree, Lepidodendron Sternbergii, found in the
roof of a coal mine at Swina, in Bohemia. (Stern-
berg, Tab. 1.)

. 2. The extremity of a branch with leaves attached
to it, from ten to twelve inches long.*  (Sternberg,
Tab. 11.)

Fig. 3. Extremity of another branch, with indications of

fractification somewhat resembling a cone, (Stern-

berg.)

Prate 66, V. L p. 469, et seq.

Extinct Plants from the Coal Formation.
Ihg. 1. Copied from a sketch by Mr. Sopwith, of the
base of a large trunk of Sigillaria standing in 1803,
in the cliff at Bog Hall, ncar Newbiggin, on the

“ By an error in copying this figure the branches are made too_
broad in proportion to the lcaves,
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coast of Northumbetland. This fragment is about
five feet high, and two feet three inches in diameter
) at its base.* Scale one-twenty-fourth, (Sopwith.)
2. Fragement of the bark on the trunk of a Sigillaria,
from Earl Fitzwilliam’s coal mine at Elsikar, near
Rotherham. In this mine many large trunks are
scen inclined in all dircctions, and some nearly ver-
tical, (SeeV.I. p.470,Note.) The bark 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 foomed by the articulations
of the bases of leaves; these are penetrated near
their centre by threc apertyres for vessels that
passed from each leaf into the trunk. The decorti-
cated upper part of this specimen presents an im-
pression of ifs striated internal surface, and exhibits
benecath each scale two oblong parallel apertures,
through which the vessels from a leaf penetrated
the trunk. Seale onc-half.  (Original.)
The substance of the trunk must have been in
a stute of decay, before the mud, which is now har-
dened into shale, could have entered the interior of
the bark. When trunks of this kind are inclined
at an angle cxceeding 45, they arc usually dis-
tended with sandstone, or sandy shale; when at a
less angle than 45°, they are most comnumly com-
pressed, and have only a thin flut portion of shale,
formed of indurated mud within their bark. The
bark, wherever it has not perished, is converted fo
coal.
2. Articulating leaf-scar on the exterior of the hark of
another large trunk of Sigillaria from Elsecar. Nat

* M. Ad. Brongniart found a stem of Sigillaria in a coal mine at
Essen in Westphalia, which was dichotomous near its top.
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- size. ~On comparing: ‘this scar with. tbose upon the
.. bark of Fig. 2, it may be secn that the different
' modes of articulation of the léaves with the cortical

-integument present obvious characters, on which

- specific distinctions may perhaps most easily be
. cstablished, in this very obscure and curious family

of extinct plants, Sce various figures of these leaf-
scars in Lindley and Hutton’s Fossil Flora, Plates
55, 56, 57.71..72. &e.. In TFigs. 2, and 2, as in
many other species, decurrent lines are visible on
both sides of the scar.  (Original.)

. 3. Ulodendron Allanii, (nobis) scale one-fifth.

Sec V. 1. p. 475. Note. Drawn from a plaster cast
of an impression on sandstone, in the Museum of

-the Royal Socicty of Edinburgh from the Coal for-

mation at Craigleith. This sandstone has formed
a natural mould on the outer surfice of a stem,
which has entirely perished; our cast gives a fac-
simile of the small rhomboidal scales, and of three
large round scars on the cxterior of the trunk.
This umpression has been figured, in an inverted
position, by Mr. Allan in Vol. 1X. Trans. Royal
Soc. Edin. 1823. PL X1V. p. 236. (Original.)

Qur figure represents the trunk in its natural |
position. In the centre of cach scar is a cavity,
indicating the place of attachment of a cone. The
upper portion of cach scar is marked with furrows,
produced by pressure of the long radiating scales
at the bottom of the cone. This pressure has
nearly obliterated the smaller rhomboidal scales of
the bark, in -those parts  where the furrows are
decpest ;- on the lower portion of the scars, the
scales. of the bark have been but Slléhtly modified
by pressure of the cone.
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4. A singlescar-formed by theattachment of a cone
of another species, Ulodendron Lucasii, (robis) dis-
covered by Mr. Lucas in the 8. Wales Coal field .
near - Swansca. * Some scales and speared-shaped
leaves of the trunk are still preserved around the mar-
gin of thisscar. - As the bark has fallen off; we have
only the impression of its inner surface. This sur-
facé exhibits small apertures, through which vessels

‘entered from beneath the bark-scales into the trunk.

On the upper part of the disk, the traces of many
of these vesscls have been obliterated by pressure
of the cone.  Scale one-fourth. (Original.)

5. Ulodendron Stokesii. (nobis) A large oval scar,
(44 inches in its longer, and 3} inches in its shorter
diamecter) preserved in shale from an unknown lo-
cality in the English Coal Formation. On the
margin of this scar arc the remains of rhomboidal
scales, and impressions of scales, and a few small
leaves. Within the disk a few fraginents only of
the bark remain near its upper margin.  Near its

. centre, is the mark of the insertion of the stem of

Iig.

a large cone.  The lower half exhibits a series of
small tubular cavities, marking the place of vesscls
which passed from the bark into the trunk, ouc
beneath each of the bark-scales that have fallen ofl,
In the upper half of the Scar, there are but slight
traces of these cavitics, and the surface is muarked -
with furrows, produced by pressure of the long
radiating scales of the base of the cone.  Seal one-
fifth, (Original.)

6. Ulodendron Rhodii. (nobis) Scar on a scaly
stem, from the Coal ficld of Silesia, figured by Rhode
in his Becitrage zur Pflanzenkunde der Vorwelt, L.
2. PL 3. Fig. 1. The lower portion of this Scur
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Stigmaria, ‘shewing the relative position of the
.branches., (Lindley and Hutton.) . ,

Fig. 10. Restored portion of a branch of Stigmaria,

shewing the mapner in which the long cylindrical
leaves proceeded from the tubercles around its sur-
face to the length of many fect. In front, extend-
ing from a. to 0. is seen the depression adjacent to
the internal eccentric woody axis a. From 6. to ¢.
this axis is laid 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 one-

seventh. (Original.)

Fig. 11. Fragment of a branch of Stigmaria, shewing

the character of the Tubercles, which formed arti-
culations with the bascs of the leaves. The enlarge-
ment of the leaf towards its Luse (a) seems to have
been caleulated Lo strengtheu this part, and to afford
space for the articulating socket. This socket
formed, with the spherical tuberele, an universal ball
and socket joint, adwitting of motion in every di-
rection to a long cylindncal leaf floating in water.
Scale one-hulf.  (Sternberg.)

Pratr 56% V. 1. p. 483 et seq.

Appearances presented by longitudinal and transverse
sections of recent and fossil Coniferous woods, cut into
thin slices, and magnified 400 times. (Nicol.)

Fig. 1. Longitadinal Scction of Pinus Strobus, cut pa-

rallel to a medullary ray.

Fig. 2. Trunsverse Section of the same.

a. «. Portions of concentric annual layers.,

Fig. 3. Longitudinal Section of Araucaria Cunninghami.
Tier. 4, Transvorse Scetion of the same.
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Fig. 5. Longitudinal Sections of Araucaria excelsa,
shewing polygonal disks, in double and triple rows,
on the surface of the longitudinal tubes. Some of
the tubes are without disks, as in all Conifers.

Fig. 6. Transverse Section of Araucaria excelsa.

a. Portion of concentric annual layer.

Fig. 7. Radiating and concentric structure of a branch
of Pinus, as seen by the naked eye in a transverse
section ; the microscopic reticulations are omitted.
(Sce V. L. p. 486. Note.)

a. a. Coucentric annual layers, indicating periodical

sgrowth.

Fig. 8. Longitudinal Scction of Pinus, shewing the rela-
tive positions of thc longitudinal vessels and me-
dullary rays.

a, Longitudinal vessels, forming the woody fibres.

0, Medullary rays.

Prare 57. V. I.p. 494.

Sections exhibiting the silicified remains of Conifera
and Cyecadewr, in their native bed, between the Portland
and T’urbeck stone, on the coast of Dorsetshire.

Fiy. 1. Appearance of tranks and roots of large Coni-
ferous trees, and of trunks of Cycadites, in the
black carth, which foimed the soil of an aucient
Forest in the Isle of Portland. (De la Beche.)

Tig. 2. Remarkable concentric Ridges of Stone, uround
the erect stump of a Fossil Tree in the Isle of
Portland. See V. 1. p- 495. Note. (Henslow.)

Fig. 3. Inclined position of the petrified stumps of iarge
Coniferee, and of the bed of black mould and peb-
bles in which they grew, near Lulworth Cove, on
the Coast of Dorset. (Buckland.)

C. 11. H
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g, Ao Dot ey
Wby, o PuaTeS8,, V. L p. 493 .

h@lyces revolutd; Producing Buds from the axille ‘of the
schles, or persistent bases' of leaves, that form the false
bak.-; Drawn from a plant in the conservatory of Lord
Grenville at Dropmore, 1832.

Prate 89. V. 1. p. 494.

« Figi 1, Zomia pungens, with its fruit, as it grew at
Walton on Thames, 1832, in the Conservatory of
Lady Tankerville. (Lambert.)

Fig. 2. Transverse section of the trunk of Zamia horrida,
from the Cape of Good Hope. (Buckland.)

Fig. 3. Transverse section of a young trunk of Cycas
revolata. See Cicol. Trans. Lond. 1828, N. 8, Vol. ii.
Pt. 3. PL.46. (Buckland.)

‘ Puatr 60. V.I.p. 497,

Fig. 1. Bilicified trunk of Cycadites megalophyllus.
from the Dirt bed in the Isle of Portland. (Ori-
ginal.)

Fig. 2. Portion of the Base of Fig. 1. See V. 1. 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 ciicle of cellular tissue, surrounding B. And D
the case or false Bark, surrounding C. And m PL 61,
Fig. 1, b, rcpresents a second circle of radiating woody
plates.

Prair 61. V. I p. 497. Note,

Fig. 1. Silicified trunk of Cycadites microphyilus, from
the Tsle of Portland, with numerous buds rising
from the axille of the Petioles. (Original.)



‘EXPLANATION OF PLATE 62, """ ; « 99

Figs. 2, 3. Vertical sections of agatised Petioles, com~
posing the'false bark on the trunk of Cycadites
* microphyllus, and of embryo Buds. In the-bud,
Fig. 2.d. the division between the two woody circles
¢ «is not-distinct. In Fig. 3.'d. it is very obvious ; bat
the intermediate circle of cellular tissue is repre-
sented ouly by a fine line. See V. I. p. 498, Note.

and p. 500, Note. (Original.)

In the sections of Pl 61, Figs. 2,3, and PL 62, the
following letters are used to indicate the same parts. a,
cotton, or down; D, integument of petioles or scales; ¢,
bundles of vessels; d, woody circles; e, imperfect woody
circles; f, cellular tissue; g, embryo bud; A, gum ves-
sels.*

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

Fig. 1. Longitudinal scction of a Petiole of Zamia spi-
ralis magnificd two times. 1t exhibits four bundles
of vessels passing longitudinally through the cellular
tissue, which is interspersed with gum vesssls. V.
I. p. 499. (Original.)

A. Transverse section of Fig. 1. magnified, and showing
the irregular disposition of the bundles of vessels.
(Original.)

¢. Magnified view of onc of the bandles of vessels at
A, c. (Original.)

B. ¢”. Magnified transverse section of a buudle of ves-
sels in the petiole of Zawia horrida. (ti:ainal)

Fig. 2. Longitudinal section of a portion of an ucatised
petiole of Cycadites microphyllus, from Portland,
magnified four times. The down or cotlon ut @, 1s

* These very beautiful and instructive sections were presented fo
“me by Mr. Witham, being portions of a trunk whuh I had placed
at his disposition.
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most beautifully preserved, and the integuments of
the petiole 4, longitudina} vessels ¢, and gum ves-
. sels f, correspond with those in F:g L. Ses V.1
P 499, Note. . (Orlgmdl )‘“r
Fig. 3. ‘Transverse section of a portlon of the lowest
Petwles, in PL 61. Fig. 3, b, ¢, marrmﬁed four
times. The dlsposmon of the bundles of vessels is
, nearly parallel to the mtegument of the Petiole.t
d. Magnified pottion of the double woody circle, within
.. the Embryo bud, P 61. Fig. 3, ‘d. ‘
" d'. More highly magnified portion of the cmbryo double
- woody eircle d.
c. More highly magnified scetion of one of the bundles
of vessels, adjacent to c.

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

The fibrous structure of the integunent is preserved in
several parts of & See V. L. p. 501, Note. (Original.)

# Mr. Robert Brown has noiiced in the cellular tissue of a silicified
trunk of Cycadites, portions of Chalcedony bearing the form of ex-
travasated gum within the trunks of recent Cyeadez. He has also
recognised spiral vessels, in the laminated woody circle of 2 mature
trunk of fossil Cycadites, and also i the laminated circle within a
silicified bud of the same, near its origin.

t+ A familiar example of a nearly similar disposition of bundles
of vessels, passing into the Pctiole or leaf-stalk, may be seen in the
base of the {resh fallen leaves from a horse-chestuut tree, or in the
scars on a cabbage-stalk, from which leaves have fallen off.
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Prare 63.% V. I p. 503.

Fig. 1. Recent Pandanus, of S. America, twenty foet
high, with its fruit attached. (Mirbel.)

Fig. 2. Fossil fruit of Podocarya, from the Inferior Oolite,
near Charmouth, Dorset. Great part of the surface
is covered with a stcllated Epicarpium ; 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 (0) around the circumference of the fruit.
These sceds stand on a congeries of foot-stalks (d)
composed of long fibres, which terminate in the re-
ceptacle.(») The surface of the receptacle is studded
over with small disks, in which these foot-stalks
originate. (Original.)

Fig. 4. Base of the same fruit, shewing the transverse
section of the rcceptacle (), and the summits of
many abortive cells on the left side of the receptacle.
(Original.)

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

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

Fig. 7. Transverse section of a sced magnified. Two
lunate narks, of a darker colour than the other part,
appear near its centre, f'. See Fig. # and the
middle of Fig. 10. (Original.)

Fig. 8. Magnified portion of Fig. 3: shewing, » withered

* Eaxplunation of Lctters of Rifurence.

a. Stellated tubercles, each one covering the apex of a <mele seed.
b. Sections of the sced cells.

¢. Bases of cells from which secds have fallen.

d. Fibrous foot-stalks bctween the seeds and receptacle,

e. Apices of seeds uncovered.

S Transverse section of seeds.
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I ‘sﬁéﬁm 'in'té centiid'of each hexag‘é;h"ﬂ tuberele (a);
beneathi these tibereles is a lohgitudinal Bection of
the single cells (8), each containing oue seed (f);
and in front of these cells are the hollow bases of
‘other cells (¢, ¢) from which seeds have heen re-
moved. (Original.)

Fig.'9. Another magnified portion, shewing the apices
of many seeds (¢) from which the Epicarpium has
been removed. (Original.)

Fig. 10. Another magnified portion, shewing at 4, b, ¢,
more distinctly the same parts as at Fig. 8; 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 cells
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 stigina, as in the Podocarya. Se¢ Figs.
16. 17. (Original.)

[ig. 12. Exterior of a single sced-cell of Pandanus odo-
ratissimus.  (Jaqum. Frag. Bot. Pl 14.)

Fig. 13. Sectivn of a Drupe of Pandanus odoratissimus.
The central cell containing a sced, is placed between
two abortive cells, At the apex of each cell in this
drupe («) is a withered stigma. (Roxborough Coro-
mandel. PL 96.)

Figs. 14, 15. Sections of a Drupe of Pandanus odora-
tissimus, shewing the sceds within the prolific cells
surrounded by a hard nut. Beneath this nut is a
mass of rigid fibres like those beneath the seeds of
Podocarya. (Jaquin.)

Fig.: 16. Summit of the hexagonal tubercle at the apex
of a cell of Pandanus humilis, with a withered
stigma in the centre. (Jaquin. Frag. Bot. PI 14.)
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Fig. 17. Side view of another tubgrcle.of the same
spagies. ,(Jaguin. Frag. Bot. PL14.).. ..

. [

PraTe 64. V.Lp.b617.

Fig. 1. Fossil leaf of a Flabelliform Paln from the Gyp-~
sum of Aix in Provence. (Brongniart.)

Fig. 2. Upper portion of the Fossil trank of a tree
allied to Palms (nearly four feet in diameter), from
the Calcaire Grossier at Vaullet, near Soissons, pre-
served in the Museum d’Hist. Nat. at Paris, See
p. 516, Note. (DBronguiart.)

Prate 65. V. 1. p. 529,

Fig. 1. Section across the Wednesbury Coal basin from
Dudley to Walsall. (Jukes.)
The cxtensive Iron foundries which cover the
« surface of tlus district, and the greater part of the
manufactures 1 the adjacent town of Bpmingham,
originate in the Coal und Iron ore, with which the
strata of shale in this Coal basin are richly loaded.

The Dudley Limestone, here found immediately
below the Coal forination, occurs usually at a much
greater depth m the series. The Mountain Lune-
stone, Old red Sandstone. and Ludlow rocks, are
here wanting. (See PL. 66, Fig. 1.)

Fig. 2. Section, shewing the basm-shaped disposition of
the Carboniferous strata mn 8. Wales  (Rev. W,
D. Conybeare.)

The richest beds of Coal and Iron ore aie placed
almost immediately above the Mountam hiniestone.
(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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the Coal fields. of the northern and central parts
of England shall be exhausted *, - ., .

Fig. 3. Section of inclined Carbomferous strata, over-
laid upconformably by horizontal strata .of New
Red Sandstone, Lias, and Oolite, in Somersetslrire.

This Section illustrates the manner in which Car-
boniferous strata have been elevated at their extre-
mities around the circumference of a basin, and
depressed towards its centre, and also intersected
by fractures or Faults. See V. L. pp. 527, 542.

In Section 1, 2, of this Plate, no notice is taken
of the Taults which iutersect the Coal basins.

k3

Prate 66. V. L p. 527, Note,

Fig. 1. Section of the strata composing the Silurian
System, and the lower part of the Carbonifcrous
System, on the fronticrs of England and Wales.
(Murchison.) -

Fig. 2. Appcarance of Faults intersecting the C'oal for-
mation ncar Newcastle-on-Tyne, copied from a
portion of one of Mr. Buddle’s important sections
of the Newcastle Coal field, in the '[ransactions of
the Nat. Iist. Socicty of Northumberland, V. I.
pPt. 3, PL. XXI. XX11. XXIII.+ The advantages

* The lower and richest beds of this Coal district are not only
raised to the surface, and rendered easily accessible around the ex-
ternal margin of the basin, but are also brought within reach in
consequence of another important elevation, along an anticlinal line,
running nearly E. and W. through a considerable portion of the
interior of the basin, in the direction of its longer diameter.

t+ I feel it a public duty to make known an act of Mr. Buddle,:
which will entitle him to the gratitude of posterity, and has set an’
example, which, if generally followed in all extensive coilicries, will
swve the lives of thousands of uniortamate mincers, that must other-
wire perish for want of information which ¢an, at this time, be eagily
recordcd far their preservation. This eminent Engineer and Coal
Viewer has presented to the Natural Flistory Society of Newcastle, -
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resulting from thése Tnterruptions of the continuity
of the strata are pointed out in pp. 543, 544.
A large portion of the surface of these strata
‘ near Newesstle is covered with a thick bed of
diluvial Clay interspersed with Pcbbles, in the
manner represented at the top of this Section. The
effect of this Clay must be to exclude much rain-
water that would have percolated downwards into
the Coal mines, had strata of porous Sandstone
formed the actual surface.

Prate 67. V. 1L p. 559.

Fig. 1. represents the case of a valley of Denundation in
stratified rocks, terminated abruptly by a chfl’ on

copies of his most important plang and sections, accompanied by
written documents, of the under ground workings in the Collicries
near that town, in which all those spaces are carcfully noted, from
whenee the Coal has been extracted.  Every practical Mirer is too
well acquainted with the danger of approaching ancient workings in
consequence of the accumulation of water in those parts from which
Coal has been removed. The sudden irruption of this water into a
mine adjacent to such reservoirs is occasionally attended with most
calamitous and fatal results.  See istory of Fossil Fuel, the Col-
lieries and Coal Trade, 1835, P. 249 ct scq.

The distates of humanity which prowmpt us to aid in the preserva-
tion of human life, no less thau the economical view of rendering
available at a future time the residuary portions of »ur beds of
Coal, which will not now repay the cost of extracting them, should
induce all proprietors and other persons conuccted with €nal Mines,
and especially Engineers and Coal Viewers, to leave to their succes-
sors a legacy, which will to them be precious, by prescrving minute
and exact records of the state of the coul in their respective districts.
It can, however, scarcely be expected, that such measures will b

" generally and systematically adopted throughout the mawy Coal
fields of this country, unless the subject be Iegislatively taken up by
those official persons, whom it behoves, as guardians of the future
welfare of the nation, to institute due mcasures, whilst the opportu-
nities cxist, for preventing that joss of life and property, which a
little atiention bestowed in season, will preserve 10 posterity. -
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the séa-shore ; this figure is intended to' illustrate
two causes of the production of Bprings by descent
of ‘water from porous strata at higher lewels; the
first, producing discharges in vallies of Depudation,’
along the line of junction of porous with imperme-
able strata; the other, by the interruption offered
to descent of water by Faults that intersect the
strata.

The Hills A, C, are supposed to be formed of a
permeable stratum g, o', a"; resting on an imper-
meable bed of Clay b, &/, 5”. Between these two
Hills is o Valley of Denudation, B, Towards the
head of this Valley the junction of the permeable '
stratum g, &/, with the Clay bed b, ¥, produces a
spring at the point S.; here the intersection of
these strata by the denudation of the valley affords
a perennial issue to the Rain water, which falls
upon the adjacent upland plain, and percolating
downwards to the bottom of the porous stratum a,d’,
accumulates thercin until it is discharged by nume-
rous springs, 1n positions similar to &, near the head
and along the sides of the vallies which intersect
the junction of the stratum a, «', with the stratum
b,U, Sece V. 1. p. 559.%

The Hill C, represents the case of a spring pro-
duced by a Fault, H. The Rain that falls upon
this Hill between II, and D, descends through the
porous stratum a”, to the subjacent bed of Clay ¥".

* The term Cumbe, so common in the names of upland Villages,
is usually applied to that unwatered portion of a valley, which forms
its continuation beyond, and above the most elevated spring thatissues
into it; at this point, or spring head, the valley ends, and the Combe
begins. The conveniences of water and shelter which these spring-
heads afford, have usually fixed the site of the highest villages that
are planted around the margin of elevated plains,
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Thé inelination of this bed directs its course to-
wards the Favlt H, where its progress is imtercepted
by the dislocated edge of the Clay bed &, and a
8pring is formed at the point f. Springs originating
in ¢duses of this kind are of very frequent occur-
rence, and are easily recognized in chffs upon the
gea-shore.4+ Ininland districts, the fractures which
cause these springs are 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. L. p. 560, Note.

Fig. 2. Section of the valley of Pyrmont in Westphalia.
A cold cPalybeate water rises m 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. L p. 561.
(Hoffmann.)

Ezxplanation of Lelters rejerred to in this Figure.
a. Keuper,
b. Muschel-kalk or shelly Limestone.
¢. Variegated Sandstone.
d. Cold chalybeate Springs 1ising through a fracture ou
the Axis of Elevation of the Valley.
M. The Muhlberg, 1107 feet above the sca.
B. The Bomberg, 1136 feet above the sca.
P. Pyrmont, 250 feet above the sea.

Fig. 3. Section reduced from Thomas’s survev of the
mining" district of Coruwall (1819); 1t «vhibuts

+ Three such cases may be seen on the bauks of the Sevcrn near
Bristol, in small faunlts that traverse the low cliff of Red Marl and
‘Lias on the N. E. of the Aust Passage. Sce Geol. Trans. N, S,
Vol. L. Pt. 11. PL. 37.
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the manner in which the Gramte and Siate near
Redruth are intersected by metalliferous Veins,
terminated abruptly at the surface, and descending,
to an unknown depth ; these Veins are usually most
productive near the junction of the Granite with the
Slate, and where one Vein intersects another. The
mean direction of the greatest number of them is
nearly from E.N.E. to W.8.W. They are inter-
sected nearly at right angles by other and less nu-
merous Veins called Cross Courses, the contents
of which usually differ from those of the E. and
W. veins, and are seldom metallifeg'ous.

The Granite and Killas and other rocks which
intersect them, e. g. Dykes and intruded masses of
more recent Granite, and of various kinds of por-
phyritic rocks called Elvans (sce Pl 1,2 9. 0. ¢.)
arc considered to have occupied their present rela-
tive positions, before the origin of the fissurcs,
which form the metalliferous Veins, that intersect
them all.  (See V. L. p. 550.)%

* In Vol. 1. P. 552, Note, a reterence is made to some important
observations by Mr. R. W. Fou ou the Electro-magnetic actions
whieh are now going on in the mines of Cornwall, as being likely to
throw important lisht on the mauner in which the ores have been in-
troduced 1o metallic veins.

The following observations by the same gentleman in a recent
commiunication fo the Geological Society of London, (April, 1836,)
appear {o coutain the rudiments of a Theory, which, when maturely
developed, promises to offer a solution of this difficult and complex
Problem.

“Ufitbe admitted that fissures may have been produced by changes
wn the temperature of the curth, there can be litle difficulty in also
admitting that electricaty may have powerfully influenced the existing
arrangement of the contents of mineral veins, How are we other-
wise to account for the relative positions of veins of differont kinds
with respect to cach other, and likewise of their contents in reference
to the rochs which they traverse, and many other phenomena oh-

+
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'Prate 68. V.Ip. 563.

Scction shewing the basin-shaped disposition of Strata
belonging to the Tertiary and Cretaccous Formations, in
the Basin of London, and illustrating the causes of the
rise of water in Artesian Wells. Sce V. 1. &564. Note.
(Original.) '

servable in them? Copper, Tin, Tron, and Ziue, in combination
with the sulphuric aud muriatic acids, being very soluble in water,
are, in this state, capable of conducting voltaic electricity 1 so, if by
means of infiltrution, or any other process, we suppose the water
to have been impregnated with any of these metallic salts, the
rocks containing different salts would undoubtedly become in diffe-
rent or opposite clectrical conditions ; and henee, if there were no
other canse, cleetric currents wounld be generated, and be readily
transmitted through the fissures containing water with salts in solu-
tion; and decompositions of the salts and a transference of their
elements, in some cases, {o great distances, would be the natural re-
sult.  But, on the known principles of Eleetro-magnetism, it is evi-
dent that such currents would be more or less inflaenced in their
dircction and intensity by the magnetism of the earth. They cannot,
for instance. pass from N. to N. or from 8. to N, so easily as from
E. to W. but more o than from W. to E. The terrestrinl magne-
tism would therefore tend, in a greater or less degree, to direet the
voltaic currents through those fissures which might approximate to
an east and west bearing, and in separating the saline constituents,
would deposit the metal within or near the electro-negative sock,
and the acid would be determined towards the electio positive rock,
and probably cater new combinatious. Or, the sulphury acid might,
by means of the same ageney, be resolved into its elewdnt, in which
case the sulphur would take the direction of the metat. »ud the ox-
ygen of the acid, and in this way, the metallic sulphuii s may have
probably their origin ; for, it I mistake not, the metallie su/phates,
snpposing them to have been the prevailing salts, as at present,
would be fully adequate to supply all the sulphur requircd by the
same metals to form sulphurcts ; indecd more than suflicw st it we
deduct the oxyde of tin, and other mctalliferous oxydes found i our
mines. The continued circulation of the waters would, in time,
bring most of the soluble salts under the influence of these curreuts,
tll the metals were in great measure separated from their solvents,



Aand deposxted in tl\e East and West vcmu, and near the. mckl to
", which they were détermined by the electric currents.” :
1n a Letter to the. Author upon this subject (J\me 29, 18.56), Mr.
Fox further remarks. .
¢ It should be ebserved that in proportion as the deposxtmn of the
metals proceeded, the voltaic action must necessarily have been
counsiderably angmented, 8o as to render it highly probable that the
metals were chicfly deposited at rather an early period in the history
of the containing veins ; and their intersection by other veins seems
to strengthen this probability.”
Mr. Fox has found by experiment that when a. solutlo,n of hitt té
of Tin is pluwd in the voltaic current, a portion of the metal i de-
termined towards the. negatxve pole, whilst another poruon in the
state of an oxide passes to the positive pole. This fact appears to
him to afford a striking illustration of the¢ manner in which Tili@_.nd
Sopper have beeu separated from each other in the same vein, or in
contiguous \cins, whilst these metals also very commonly oceur to-
gether in the same vein,
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ICHTHYOSAURUS.

Sternal Arch and Paddles.
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_3 Inches.

Head and Juws of Plesiosaurus Dolichodeirus







Pl 1.

Plescosawrus Mlacrocepliolus. e s a6 Inches.

T awsor Luw of Plesiosaurus,— Scale 3.
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Pl. 46".

Fossil Iusects, Spider, und Limulus. Nat. size.

Tuil und Intestine of Scorpion from Chomle in Bohkemia,
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Pl. 48.

Encrinites Moniliformis.

Fragment of a Lily Encrinite.












L. 50

Clidenhnmgy
i, TSNy
G VR, - N







Pentacrinites Briareus.
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Recent Corals with their Polypes.






Lepidodendron Sternbergii.
.
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Eimpty Space £ Feet.

Fussil Tree found prostrate in a Coul Mine at Swina in Bohemia.






Remains of Plants, of cxtinct Families, from the Coal Formation.
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PL. 57,

Fig. 1. r ]
Lower - i : R ne-vwr——~ Calcareous slate
Purbeck ;- . N _ ——— S of fresh water
beds. | P s > ~1 format
Rurrstone.
Dk moutd Temporary
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and pebbles. | | N dry land.
o - J Marine
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".| gb:;x,kw . ‘!:F“",
stone, iRy ?B_i
-~

Section of the Dirt-bed in the Isle of Portland, shewing the subterranean remains
of an ancient Forest. De la Beche.

Zircular ridges and depressions on the Burrstone, in the I of Portlund, round an erect
stump of a tree, four feet high. Sketched by Professor Henslow, 1832,

Fig. 3.
Soft burrstone.
= Ancient forest in the

dirt bed.
Lower Purbeck beds 5
composed of calcare- :
ous slate of freshuater
Jormation. Portland stone of
siarine formation.

Section of the Cliff east of Lulworth Cove, Dorsct.  Bucklund.






PL. 58.
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Cycas Revoluta with buds proceeding from the Axille of the buses of
JSallen leaves. Scule .






Pl. 59.
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Ramia Pungens with its fruit.

Transverse section of a young
T'runk of Cycas Revoluta.

3
e

Scale 4.

Trunsverse section of Samiu
Horrida.
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Transverse section of the Trunk of Cycadites Megalophyllus from
L. Portland. Scule 5.






Pl Gl

Trunk of Cycadites Microphyllus with buds in the azilla of the Petioles
Srom I. Portland. Scale %.

Fig. 2. , Fig. 3.
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sections of Buds and Petioles of Cycadites Microphyllus from I. Portland.  Nat. size.






Pl 62.

Magnified sections of Petioles of recent and fossil Cycadec.
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Endogenites Echinatus from the Calcaire grossier neer Soissons.  Scule %+
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Araucaria, fossil in coal formation, 1
4863 lianty 1 stractare of, 1. *
4863 fom1] trunks near Rdinburgh,
j. 48%5 Apsml m Lyss, i 487 ; Joca-
lities of living species, i. 488.

Argonsuta, its origia still doubtful, 1
3

13. .

Asrmadillo, habit end distribution of, 1.

T @4 ; fore foot of, ddapted for diggng
28 1, the megathenum, i, 154; bony
armour resembling that of megathe-
rium, 1. 160—162,

Aitesan wells, method of obtaining,
i, G614 568 examples of potion of,
1. 562 ; wheére most avarlable, i, 583 ;
ca ive of water in, i, 564567 ;
temperatare of water wn, i. 587 ; ex-
tensive application of, 1. 6683 Chi-
nese manaer of boring without rods,
1. 568 ; great importance of, 1. 568.

Ainculata, earliest examples of, 1. 62
remains of fossil, 1. 386 ; four classes
1n all fossiliferous formations, i, 412 ;
changes i families of, 1. 412.

Aitors, artificinl fountaing in, 1. 562
6566.

Asaphus, 1. 391.

Araphus caudatus, fossil eyes of, 1.
399.

Aspdorhynchus, 1. 276.

Asterophylhites, abundant mn conl, 1.
479,

Atmosphenc pressme, sudden changes
of {ital to fishes, 1 126

Atmosphu, functions ol 1 erreulation
of watar, 1. 537, 570, ancient state
of 1l tited by cyes of fosst! tulo-
btos, v 102,

Atems, cvar acoulated by fived and
uniforns hws, 1 11, wltmate, indi~
visthle miture of, 1 576,

Andowm M, wing ol corvdalis i non
swne dv conared by, 0. 77,

Muver i, o tw m Jacustune forma-
tions of, 1 bb, fossil annnals found
m hcnstnne tomations of, 1. 86,
oxtuict voleanos of, u. 8, indusiz
m tesh water foimanon of, 1. 119,

Asis of rotation, comades with shorter
diuwetar of the globe, n. 39,

Bauvracr, I'rof , on the obheation of
the moralst to the plulosopher 1.
591

Pacon, Lond, lus vuw of ' aistinet
provinees of 1ewwon and reselation,
1 ")( "

Fowuhit, chaadta and ¢ xtent of, 1
HIUN

INDEXN.

Baker, Miss, belemnite i he, collec-
tign, i. 375.

Bakewell, Mr,, hig views of th extent
of ammmal hife, 1. 101.  ~

Balistes, spmes, aetion &f, i. 297,

Basalt, vanous Fheaomanp of, 1 6.

Basms, strata of various ages disposed
tn form &f, 1 527, methamcal ope-

Bmlwns uciny ,i;‘?‘ﬁ%’d ‘s
at, loes compured with thosé § -
odaed .x‘.g;sl ) ki

Beais, honei of, inesves 6f Grm oy,
&e. 4. 94 ; hones 55, i ‘&aq& ::z;

Liége, 3,697 ~* ¥

Reaufort, Eaptaity, on bottles sunk in
the sea, 1, 346. . )

Boanmont, M. Ehe de, elevations ob-
served by, 1. 6.

Beaver, chisel-shaped structure of its
incisors, i, 149,

Berquerel, M., on crystals produced
under mfluence of electrical currents,
i. 552,

Beechey, Captain, ammonites found
by, iu Chili, i. 336.

Beetles, remains of in oolitic series, 11, 78,

Beetle, converted to chalcedony fiom
Japan, n. 78.

Beetle stones, from coal shale, nea:
Edmmbuigh, i. 199.

Bcpinning, meanmg of the woid m
Gen.r 1 1. 19,21, proofs of 1n phe-
nomena of prunary stratified 10cks,
1. 53, couclusions respecting neces-
sity of,1.58 , existing anidl extinet <pe-
ciesshewn tohave had, 1. 73 85. 59,
geological cvidences of, 1 085, 580.

Beleher, Captan, his observations on
1guanns, 1214,

Belcher, (yprun, ammouttes found
Ly, Cluli,v 336,

Belemnites, geologial extent of, 1.
371; wnters on the cubjert of, 1.
371, structure 7nd uses of, 1, 372;
a compound internal shell, 1. 372,
chambcied portion of, allied to Nau-
tilus and Orthoceratite, 1. 373, ink
bags conuected with, 1. 373, 374,
causes of partial preservation of, 1.
377, 1ts analogy to shell of Nauti-
lus and to internal shell of Sepia, i.
378 , large number of species of, i.
379

Belmino sepia,proposerd new fannly of
cephalopods, 1, 374,

Bentley, his contiadiction of the epi-
curcn themy of atoms, 1. 579,

Bo mudae, stiatr formed by the action
of tie wind 1,1 127,



INDIN,

Derkley Bishap, on « sible demon-
strat1 n of the existe e of an mvi-
sable God, 1 199,

3ible, 10veals nothimg  f physical sci-
ence, 1. 14.

Birds, extent of fossii rerhang of, 1.
86, fossil footsteps f, an Comnecti-
cut, 1, 39, A

Ramville, M., bis mcmoir on belem-
hites,i. 371, lua revsoning respecting
belempites confirmed, & 875,

BlomBeld, Bishop, on comnecton of

* a¢hgion and scence, 1. 587,

3ohemia, plants preserved m coal
mmes of, 1 438

3oun, brown coal formation near, 1.

B%tz;t{x)'y, its importance to geology, 1

Boué, M, s map of Enrope m ters
tiary period, 1. 77 )
Bothrodendron, characler of, 14 475
3oyle, Mr, on dwistinct provinces of
natural and revealed religion, 1. 589,
3radford, aprocitmites found at, 1 429.
Branchipus, how allied to trilobntes, 1
394.
3raun, Profcssor, of Carlsiube, hus hst
ofthe plantsof "ningen,1 510, ctseq
Bientford, Artesinn wells at 1 504
Brodcup, Mi , s observations on liv
mg 1guanis, . 237, 242, on new
species of brachiopoda 1 296, on
ciustacewns from the has at Lyme

1 389

Brongmait, M. Alexandre, lus account
of the basin of Pans, 1. 76, s his
tory of tnlobites, 1 391, on erect
posttion of trees 1n the coal formation
of St I tienne 1 471.

Drongmart, M Adolphe, his divisions
of submanne vegetiton,1 451 , divi-
sions of the fossil equisetacea , 1. 400,
classtfication of fosal ferns, 1. 461
observations on fossil comfure 1
484, on plants of the Gres by,
1. 490, on plants of the secondary
formations, 1. 491.

Brorgd, coal i oolite formation at,1 75,
49

Brougham, Loid, on rehgious eud ot
study of natural philosophy, 1. 591

Brown coal, eharactel and extent of, 1.

Brown, Mr Robert, on distnbution of
hving ferns, 1. 463, dscovay of
gymnospermous structure of comle
12 and cycader, 1 184 i <ection
of astem of (ycas revoluty 1 497,

G. IV
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lus discovery of fosul spiral vessels,
1 499, name of podocmyn sug-
ested by, 1 504, his discovery of
assil spual vessels and traces of ex-
travasated gum m fossil eycadstes,
u. 100
Bruc(l;mamlz. M VI;P, s deu;:ﬁzmn
and apphcation of Artesign y 3
565, %7

nel, Mr, jun., Ins experimest i a
dwmg bollft 184. '

Brusgels, fossrl emys at, 1, 258,

Buekebe;g.coal 1 oolite formation at,
1 75, 481,

Backingham, Duke of, pletwosaurus
his collection, 1, 208.

Buddle, Mr , his observationson utihity
of faults, 1 544, his deposit of plans
and sections of corl mmes m the
museum at Newcastle u 104.

Bude, strata of drifted saund at, 1 127,

Buds petrified on trunks of cycadates, 1.
500

Buenos Ayres, megitherium found
near 1 142

Bufomtes, teeth of pycnodonts, 1 281,

Burchcll, Mr, his obseivations on the
scales of serpcnts, 1 208

Burdic House, fossil fishcs and plants
i 275

Burnet s oprnzon on the mosuc cos
mogony, 1 9

CALTHNESS, fishesn slate of 1+ 256

Calamite g ntic size and chinwter
of, 1. 460

Cilymene,1 391,

Canstadt, Attesian wells At 1 5h/

Cardomom fosal 1 L Sheppey 1 1}

Cardona  <ilt m cretaceous form it on
neiwr,1 72

Carnivora, numcious mm phocenestiite
1 92

C unnorous 11ces Tenefiv of to h 1
vorous 1 130 132

Causes, hve  clacfly sttament il
producing the actual condition
the globc v 97

( v¢s remams of anmals frund 1
94

Lt philopoda ¢ irmivorous then t
~tbmwnine economy 1 300 '
oxtent m diflerent formations 1 )

( ¢ntiol heut theory of, consisteut v
the } henomcna of the surfice 1
clobe 1 40

Centnny valguas homny d raal pe
1 290

( (rtiacionte  sub fam v of sharks,

1
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287, extent of, 1.287, bnly Hving
representative of, 1. 287,

i s}racmn Philipp,1. 268, bony spine
of, 1 .

Cetacen, remamns of, in plipcene strata,

1, 92.
Chalrers, D., his views respecting the
owcfwlsl ry,x 119, adera -
hons of the genlogica meut in
behalf of a 'DEfty,o?j 59.’3'?!’gu

Chaos, word boirowed from the Greeks,
its meaning vapue and indefinite,r 25

Cliambered shells, proofs of design i,
1. 310, why particularly selected, 1
311, delicate hvdraulic instruments,
1 311, examplcs of retrogession 1n
ammnl stiucture, 1 312, genera of,
allied to nautilus aud ammomte, 1.
361—370

Chantrey, “ir Franews, drawing made
by, with losal sepra, 1 305,

Cberopotamus, character and place of,
1 82,

CInmera, fosal species discovered by
the Author, n 47.

Clnrothenum, footsteps of m Saxony 1
263, descubed by Dr. Hohnbium
and Piof. haup, 1 204, probibly
allied to marsupaha 1 265 w-
comprmed by other tracks 1 264

Chhmypherus habat and dastnibution
of 1 141 e foot adapted for o
aing, 1 151, umourof, like that of
the Mcgithenum, 1 159, 160, 162

Ciccro s argument sgunst the L=
curcn theory of toms 1 578

Cunmomum, mbrown coalucar Ronn,
. H09

Clercn ont himestone of loaded with
mdusiy 1 119

Clavdland vy pafect eoal m oolite for
maition ot 1 7 491

Clinnte hat of mdited by fosal
plots md vunal 1 8% gndundhy
decred e ten pontuie of 1 94

Chio boreahs swums of in Northern
Occn, 1 384

Closeburn gantic Orthoceratite found
it 1 365

Coal formaition T'astar™s section of 1.
0%, uon aie wnd linc 1 1 05 s
onzin ind imputance tomn 1 Ot

Conl proots of it ve ctalle cue
454,458 , comploy Instorvof 1 11
strges i the production and ppla
ton ot 1 183 tatiny biown coul
o lnde, 1508, <t «q, proofs of
dest o the dispositions of 1 524
gran | supply from strat1 of the car-

IXDEX.

boniferous order, 2, 524, physical
forces employed to vender 1t acces-
sible to man, 1. 525, 628 , advantage
of 1ts dy fion 1 basins, i.%626,
527, thickness of beds of, 1. 529,
remarkable accumulation of, 1. 529,
assoctated withiron are, 1 529, 530,
adaptation to purposes of human m-
dustry, 1, 531 mestimable mport-
ance of, 1 634, mechamcal power
denived from, 1 533—535, 1m-
provident and giutuitous destructon
of ncair Newcastle, 1. 536, earl
adaptation of to the uses of man, 1
547.

Colhn, pterodactyle figured by, 1 223

Cololites, fossil intestines of fishes dis
covered by Prof Agassiz, 1 200,
found by Lord Gicenock m coal
near Edinbwmigh, 1 199

Comtula habuts of and resemblance
to pentac rinite, 1. 418, 438,

Combe, definition of the teim, n 106
Cons lufers, mfennor to mollusks that
construet turbmatcd shells, 1. 296.
Conchology, unportant to geology, 1

110
C onnec ticut, fosail footsteps of irdsn
n 39
Comybeare Rev W D his sectons
acioss Inglind, 1 4, s ieport on
geolpy to bntish Assocrition,1 51,
his memoir and map of 1 wope 1 77
on pro pective provisions for the he
netitof wan « 100 sclections from
his plates of 1chtnyosam, 1 176, his
obsuvaticus o the lower jaw of1ch
thyosiuius 1. 177 on tle mticuly
tnot the vertdh e machthyoswrus,
1 179, Iivrom uks on the paddles of
1chthyosurus 1 184 s estoration
of plusioswrus 1 204, Insmfercnces
concermng plestosauras 1 211, 214
hi observations on {iults, 542
omiaa, date of theircommencement,
1 488, mcroscopic structure of
484 peculimtiesan sttuctne of
486  guological extcat of 1 485,
489, to wlachruble to exwsting geo-
nua 1 488, fossil otems 1o erect
position, 1 489, wood of, perforated
by teredmes, 1 480
Consolidation of strata, partly by aque-
ous, partly by igneous action, 1 €5
Coprahtes, descption of, 1 188, ex-
tenaive occurience of, 1 189, found
1 sheletons of schthyosaun, 1. 190
muks of mucous memhrane on, 1.
194 formation explamed, notc, 194,

-~



; INDEX,

indicate the fond of ichthyoosauri,and
gharavtet of theit intestinal canal,
1. 197; derlved from fishes in vaii-
‘ous formations, i. 198 ; polished for
ornamental’ purposes, i, 199; ron-
clysions from discovery of, i. 202;
in coal formation near Fdinburgh, i.
275, preserved in body of macropo-

_"maa;, 1. 284.

Zoral, secreted 1 olypes, 1. 442;
reefs, 1. 444 ; ﬂ:{irpinﬁgznce in the
formation of strata, i, 445; fossil,
‘inference from their state, 1. 116;
rag, extent of, in counties of Oxon,
Bucks, Wilts, and Yorkshire, i. 445.

Joru-cockle muii, tracks of tortoises
at, i. 250.

Zornwall, amount of steam power c¢m-
ployed in, i. 534; invasigns of by
dnfted sand, i. 127; disposition of
metallic veins in, 1. 550,

Zlorydalis, wing of, found in unon
stone, of the coal formation, i. 410;
. 77.

Tosmogony, Mosaic, the author's inter-
pretation of, i. 20.

Cotta on fossil arborescent ferns, 1.
465,

Crag, in Norfolk, geological place of,
i 179,

Crateis, various phenomena of, ii 8.

Creation, Mosaic account of, accords
with nataral phenomenn, i 13 .
origin of mataial clements by, i. 35.

Creator, necessity of, shewn hy geo-
logy, i. 59.

Crinowdeans, yeological importance of,
i. 416, 430; nature and choracter
of, i. 417 ; most remarkable genera
of, i. 417; living species rare, 1.
418 ; abundance and importance of
fossil specics, i. 419, 430 anatoini-
cal structure of, i. 420; reproduc-
tive powera of, i, 421 ; eauly extinc-
tion of many species and genera, 1.
430.

Crocodileans, fossil forms of, i. 249,
slender character of snout, 1. 2505
habit probably piscivotous, 1. 250.

Crocodiles, modern, habits of, 1. 2503
gavial, gangetic, piscivorous, i. 250 ;
functions of fossil species, i. 251 5 Cu-
vier's observations on, i. 252;
number of living and fossil species
of, i. 252; dentition, provisions m
mode of, i. 254 ; fossil formsof, at
variance with all theories of gradual
transruutation or developement, i.
254,

115

Clrustaceans, extont of fossil remains,
of, i. 387,

Crystalline rocks, influenced by che-
mical and electro-magnetic forees, i.
365 cight distinet varicties of, 1. 37 ;
then positivn beneath stratified rocks,
t. 42 probable igneous origin of, i.
39; gradations in character of, i
41; prools of intention in pheno-
mena of, i. 45 ; proofs of design af-
forded by, i. 574.

Crystals, definite forms and compuo-
sition of, i. 575—577; component
molecules of, 1. 574, 577.

Ctenpidean order of fishes, i. 270,

Cuiculionida in iron stone of ('val-
hrook Dale, i. 409.

Cuttle fich, strnetuie and habits of, .
303 ; iuteinal mk bap of, i. 303.
Cuvier, his cunclusion that organic life
has not existed from eternity, i. 59 ;
his account of thie basin of {’avis, 1.
70; his account of discoveries at
Mont Martie, i. 83; consigns his
materials for awerk on fossil fishes to
M. Agassiz, 1,200, 267 , his conjec-
ture concerniny plosiosawruy, i, 208,
had observed nearly 8,000 species of
living fiches, 1. 265; perleetion of
his rearonmg on conbivances and
compensations in the stiuctwe of

animals, i. 140,

Cyeadoe, abnodant 1n strata of the
secondary senies, 1. 490, 491 ; nuw-
ber aud extent of recent and fosal
species, 1. 4915 eaves fosalin oobie
of Yoikshite and at Stoncsfield, 1.
402 ; .0 coal formation of Bohomin
492 :habitand stinctuie of,i. 492 7
termediate ehaeter of 30 403 o il
onthe coast of Darset, 3191, pecu-
Drasities 1 structme of trank oty o
494, 496 : mude of increace by buds,
i. 499; hink supphed by e dien
very of, i. 502,

f‘_y('.u-lilr\:, once ninves of Tuetand,
4955 aicrophyllne, o copu
ahyueture of, 497—5H01 5 ey dophyl-
Tus, buds in asttlas of seale 500
1esemblance of fossl and Lo
cies, 1. 501,

Cycas revoluta, buds on teat of,
400 ; cireinlis, heightof, . 101

Cycelowdean order of fishes, 1, 290

Cypits, mierascopic sholls of, i 44

“den formmation, 1. 118 in co v e
mation near BEdmbuyh, 1. 270,

Spe-

PAPLUHIUM, scales of, 1. 282,
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1o ,
b Alon, s Biires f megdtherian, 1.
l -

Darmptadt, Yernains of mammaha
musenth at, 1, 91, ;

Darwin,Mr (., megdtheiium found by,
n. 20, bis observations on the Cor-
calleras of ("hiTh, i 549,

Danbeny, Mi., on causc of theimal
Apungs, 3. 570, on mdivisibifity ot
ultimate paiticles of matter, | 576.

Daya.7 supposed to imply long periods,
1

L 17,

Dx, shells found at 1 357,

Death, sudden, desirable for wrrational
awmmals, 1. 130,

Dekay, Dr., discovered coprolites n
New Jusey,1 190,

De Ja Beche, his belicf m successive
creations of new specxs, 1. 55, his
hgures of whithyoswr, 1, 176, on
diffent speafic gravity of shefls 1
302, ohservations on living polypes
of caryophyllin,1 444, observations
on gencra of corals 1 transition
rocks, 1 445

Deluge, mos uc stratificd rocks not pro-
duced by, 1 16

PDepicssion, proofs of m I Portland, 1.

¢

Deshayes, has division of tetimy stiata,
1. 78,

Desnoyers, M, on I'iluns of [our-
runc 1 90

Desmrets memorr on fosal crusta-
coms 1 J88,

Detntus orim of stiatr hom 1 42,

Devdopment, theoty of disproved by
wologicud phepomeni, 1 54, theony
of opposed by Cuvier, 1 87 dotan
tion ofy 1 535

Dillwyn Mr ks papa on trachdhi-
pods, 208, 301

Diduviam  ammals nmmediately  pre
oy the tor vation of, 1 95

Dmotbonum I ostof tenestrial mam
mainy, 1 92 598 found at Lpple-
sheun, mmocene stinta, 1 135 130,
desenption of by haup 1 136, oc-
tuts i Liance, Bavana and Aus-
the 1 130 moluw tecth ot like
tapirs, 1 136, g wtcum, aghteen
leet long 1 130, shouldar blude of
hke that of a wole, 1 136, uses of
tushs 1 the lowat jaw of, v 138,
mol 1 tacth of 1csemble those of ta-
pus 1 137, an aquatic herbivorous
a1 137 139, adapted to a
Tiwustniue condition of the euth, s
139, locahities and desenption of, u.

oy o % gty SNDPX.

oo i in

18 , proboscis and claws of, 1. 19.

Diit , sonl of subtetighcous forestin
Pottand, i 495, 406

Distaibing forces, beneficral results of,
1. 539541, 548.

D’Orhigny, M his classification of ce-
glmlopbdo\iﬁ moltasks, 1. 362 ; trilo-

ties and shells found in the Andes

by, 389

Dt;aco voladis, has np true wings, 1

25

Dufrénoy, on wron mines i the Pyre-
nees, 1 549

Duj udm, new cldss of thizopodes dis-
covered by, it 64.

Dumfiics, fosa] footsteps neir, 1 259,

Duncan, Dr., lis discovery of fossil
footsteps neat Dumfries 1. 259

Dwuidham Down, 1emains of 1¢ptiles at,
1 115

Durham, salt spungs 1 coal formation
neai, 1 72

Dyke<, mtersect strata of every age, 1.
48, gradations of from lava to gra-
mte,1 48, vanous crystalline rocks
composing, 1 5, changes producud
by, on adjrcent rocke u 9

Dynimes, geologicil, extent of, 1 36.

T arru, distnbution of the materials of
1 5, theoty of muchadvancad, but
not gt perfect, 1 12 two distinct
branches of 1ts istory, 1. 34, ont
milly flud from het 1 39, advan
1126 ous aispositions ¢f 1ts matenals
1 98,

T arthijuakes, henehanl agency of in
the economy of the globe 1 540

I cludna, has furculr and clavicles hke
onuathorhynchus 1 182

Thimdans geologica] extent of 1,
115

Lchinoderms, fossil, lateral structuc
of 1 415

Tgerton, St Phalip his disc oventes near
Newcastle unda Lane, 1+ 270, on
mechamsm of atlis and corvical ver
teia of schthyosaurus, u 24—20.

Fggs fowil, of aquatic birds, 1 86

Llements, 1dentity and functions of, 1
36, praofs of designin 1 571, ever
iegulated by sawe laws, 1 577,
primoidial adaptations of, 1 578,
adaptation of to vegetables and an
mals, 1. 579 *

Clcvation, gencral history of, n 4
dry Innds foumed by 1 43, proofs
ofan T Pcrtland, 1 495, 496

Tlevanons, number observed by Ehe



de Beaumont, ii. 8 ; various periods '

of, .6, . | .. Cayf

Ellis, Mr., his conctusions from the
study of coradlines, i, 448, -

Enys, fossil, localities of -1, 257, 258,

Encrinites moniliformis, lily encrinite,

. 1, 421 ; mechanical adaptations in, i.
42] ; number of componen}, ossicula,

. 1. 422 ; vertebral column, mechani-

cal contrivances in, 1. 423—426;
bedy and upper extremities, i, 427,
428 physiological history of, i. 431.

Endogsnites echinatus, fossil trunk al-
lied to palms, i, 516,

Eugi in Glaris, fishes of, i, 284,

England, effects of geological structure
on inhabitants of, ii. 3.

Enjoymnent, aggregate of incieased by
exisience of carnivera, i, 129,

Enstone, cetacea in oolite at, i, 115.

Entomolithus paradoxus, i, 391.

Entomostiacans, fossil, i. 390.

Entrochi, or wheel stones, columnar
joints of encrinite, i, 424.

Lioceue, division of tertiary strata, i, 78.

Equisetace®, exteut of the family of,
i. 460 ; fossil genera of, i. 460 ; in-
creased enlugement in size of, i. 461 ,
fossil species in coal foimation, i.
461.

Lquivocal generation, disproved in case
of infusoria, i. 447,

Ernouf, General, his account of human
skeletons at Guadaloupe, i. 104,

Estuanes, admixtue ot fresh water and
maiine exavia in, 1, 120.

Fternal succession, theory of, lispoved
by geology, 1. 54, 59.

Lternity of the world, disproved by
geology, 1. 11. .
Eyes, fossil, 1esembling those of existing
animals, i. 31 ; fossil remains of, 1. 31,
173,396, 402 ; structare of, 1n recent
crustaceans allied to trilobites, 1. 399 ;
physiological and physical infeicuces

from structuie of, 1, 401.

FALUNs, of Tourraine, mammalia found
in, 1. 90.

Faraday, Mr., notice on picparing the
buman lungs for diving, i. 180.

Faujas, M., oboervation o fossil trecsin
lignite near Cologne, 3. 509,

Faults, on geowctrical laws of, i. 540,
utility of, in_draing coal mines, 1.
541-=544 ; definition of, by Mi. C'o-
nybeare, i. 542; utility of, in guaud-
ing coal wines, i. 547; utdity of, 1w
producing spiings, i. 545, 560, 569 |

utility of, in pritary rocks and metal-
lic veiny, i, 545, H4 ,

Favularia, character'oi;"’i. 478,

Ferns, distubution and nuwmber of ex-
isting species, i. 462 ; prdportion of,

. toliving phanerdgamim, i.463 ; tem-
porature indicated by fossil species,
i. 463 ; proportions of in the coal
formation, i. 464 ; living and fossil
arboiescent species of, 1. 464, 465,
proportions of, in secondary and ter-
tiary strata, i. 465.

Final ¢auses, consideration of, adiisai~
ble in philogophical investigations, i.
547,

Fire,itsrankingeological dynamics,1.36.

Fisher, Mr., figures prepared by, ii. 2,

I'ishes, fosail, causes of sudden death
of, 1, 122 ; sudden destruction of m
lias fonmation, i. 121 fossil intes-
tinal structure of, i. 198 ; coprolites
derived fromn, 1. 198 ; petrified intes-
tines of, or cololites, i.200; living spe-
ciesobserved by Cuvier,i. 265 ; fossil
species, history of by Agassiz, 1. 264,
267 ; nunibersof fossilgeneraand spe-
cies, 1. 267 ;5 classification foanded on
acales, 1. 268 ; ovders of established
by Agassiz.i. 269; peological results
derived from foswl fishes, 1. 270, 272 ;
changes in fossil cenera and famlis
abapt, 1. 2715 fosal, most impottant
to geology, 1,267, 273 5 sauroid, cha-
racter of, 1. 2731 swaoid, Ingher m
the seale of organization than odi-
nary hony fishes, 3. 2015 numler of
genera in sawoid family, 274, sa-
1oidl, charact rof iwmg cpecies, L2714,
sawrend geological extent of, i, 275
—277 ; n strata.of the carhoniferous
odet, 1. 278 peeubar from of tnl
m catly stiata, 1. 279 5 in magnesun
himestone, i 280; in muaschel kalk,
has and oolite, 1. 2815 m the chalk
formation, 1. 283 ; in the tctiary for-
mations, 1. 284, family of shake, 1
286, sesults liom ohenvanons on, 1,
2022, tunetwns of, m tho s ooty ol
natwe, 1. 2935 form ot theu ciys-
tallie lens, 1, 398,

Fisures, site of mincral
518,

Titton, 2r., onalterations o+ fev: but cea
and fand, 1. 435 his of cuanans
on ('_vln'ls [aba, m Wealdon fonna-
uon, 1. 1185 his desenption s toss
coms, 1185,

Fitzwilliam,  Fal, cyeas aevolota
conservatory of, 1 900 e kel

Tondy L.



118

sigilana fa Bis coad tnines of at Elde-
car, 1. 470, ** e

Ylemmng, Df.,onstracture of mternal
shell of sepia, ‘s 68, his ohserva-
tions on fishes 1n old red sandstone,
1. 279. !

Flints, ongin of, i. 90,

klucan, bénefieial effects of 1n mmng,

1. 548,

Fluidity, original, theory of, 1. 40.

kootsteps, fossil, near Dumines, 1,259,
preservation of explained, 1. 260 , on
1ed sand stone st Hessberg, 1. 263,
value of their evidence, 1. 262, re-
flections on, i, 263 ; on oolite, near
Bath, probably of crustaccans, 1 260,
10cent, of testudo graea, 1 261.

Foranunifers, species of found by Count
Munster, and Mr. Lonsdale, 1. 64.

Foiest, subterranean, remamns of in
Poitland, 1. 495, 496.

Formations, geological, number aad
thickness ot, 1. 37,

Forster, M., lisscction from Newcastle
toCross Fell,1 64, onquanutyof iron
anuually made 1 kogland and
Walcs, 1. 530,

Lox. Mr. R. W, ou the utility of foulty
that mtersect wetallic veins, 1. 546,
on elcctro-magnetic properties of mi-
ncral vens, 1 552, aud vol n.p 103,
on eled tro-inag netic aclon 1o wne-
1al vans, n 107—109.

kieshwater, deposits from, m teitiuy
strata, 1. 79,

I1nes, on prop ysrtion of funa, 1 447,

L ucouls, semains of 1n transition strata,
63, 152

L ulham, Aitcsian wells at, 1. 564.

1 usion, ¢ uhiest state of the mtenils of
the ¢lobe, 1. 65,

G ATLIBIS, skedetons of, at Guadaloupe,
104

G tnodian, ovdar of fishes, 1. 269.

Genests, untounded foar of mconsist-
euce with, 1, 11, tcrpretation of
Chap 1. consistent with guological
discovares, 1. 21, text of, 1econcla-
ble with geolozy 1 33

(u:olug{, cxtent of provinee of, 1 5,
why but lately established on mduc-
tion,1. 6, sciencesausihary toat, 1, 7,
1ts discoveiics consistent with 1evela-
tion, 1. 85 re hgtous application of, 1.
792, subserviency of to natural theo-
logv, 5493, proofs from,of the existence
and attuibutes of a Denty, 1. 594,

Georgensgomund, fossil mammaha dis-
covered at 1, 91,

INDEX. .

“

fom‘dxﬁl.‘, hisdidcovery ofammomtes,
&e. in the Huamalaya, 1. 335,

Glans, turtle in slate of, 1. 2567 ; fossl
fishes at, 1. 260, 273.

Glewg, Bishop, his mterpietation of
Mosaic cosmogony, 1. 28—30.

Globe, successive changes m surface
of,1.11 ; inflaence of animal 1emains
upon, 1. 445 ; suocession of physical
forces which have modified its sur-
foce, 1. 581,

Golden Cap Hill, belemnites at ‘base
of, 1. 377.

Goldtuss, Professor, pteroductyles de-
scubed by, 1. 224, 228, 239, selet-
tione of the stiucture of encrimtes
from works of, 426, his illustrations
of eclhuudans and stellendans, 1. 415,

Gialiam Island, nse and destiuction
of, n. 8

Grampus, size and character of, 1. 217.

Gramte, recent elevation of, in Pyre-
nees and Chili, 1. 539, pobable
1goeous ongm of, u. 4, mtersecting
and overlying cietaceous formations,
1. 5, older mmteisceted bv newer, 1.
4, elevationof duiing tertiary penod,
n, 4, fiagments of, incloscd 1o lava,
u 7.

Gravatt, Mr , lns exponments m divin g,
1. 180

Gravencue, sticam of lava wsuing fiom
gramte at, n. 8.

Gicenoch, Lord, hus discovery of fishus
near Lath, 1. 278, s discovery of
petufied ntestines of a fish i coal,
near Ldwburzh, 1. 199.

Greenstone, veins and oveilyimg masses
of, n 5.

Grenville, ] oid, (ycas m conservatory
ot, 1. 493

Guadaloupe, human skeletons 1n sand-
bank at, 1. 104,

Gyrodus, palatal teeth of, 1. 281.

ary, Sir James, bis experiments on
crystallization under presswie, 1. 41

Halstadt, o1thoccratite, found in oolite
at, 1. 03,

Tamutc, character and loc ality of, 1. 367,

Harlan, Di., on tossil fucouds m North
Amenca, 1, 452,

Harwich, fossil emys at, 1. 258.

Hauy, lus theological mference from
the constiuttion of mmple nunerals,
1 676.

Haowhins, Mr., lus memous of ichthy-
osaurtand plesiosaurs, 1 170 plesi-
osauwius discovered by, 1 204.

ileat, wntuence of, 1 causing elevas
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tions of land,-i.. 4%; not the sole . Hythe; large hamite found at, i, 308

cause of the consolidation of stratified
rocks, i. 56.

i
v

Xcthyodlorulites, or fossil spines, i. 288 .
uses aod variety of, i 290,

Henderson, on plantsin Surturbrand of Ichthyosaurus, geological extent und

Iceland, 1. 510.
Llenslow, Professor; on buds ef cycas
revoluta, i. 500,
Héricart de Thury, illusteation of Arte-
. sian wells by, 1. 562, 565.
Henschel,8ird.F.W.,ranks geology next
to astronomy, i. 10; on connection
between science and religion, i. 590.
Hlessberg, footsteps in sandstone at, i.
3

linbbe;t, r., his discoveries near Edin-
Dburgh, i. 275, 276.
Hippopuotamus, structure of tusks of, 1.

1litcheock, Professor, his discovery of
footsteps of birds in Connecticut, i.
86; ditto, ii. 39, 40; on geological
evidences of a ('1cator, i. 58G; on
consistency of geological phenomena
with Mosmcaccount of creation,i.687,

Ioer in Scania, coal in secondary
strata of, i. 401.

Hoffmann, Piofessor, on source of mi-
neral walers at Pyrmont, i, 570,

Howe, Sir Evaard, on spinal caual of
icthyosawrus, i. 179,

Heok, Dr., his theory respeeting the
wotious of nautilus, 1. 331.

Hopkins, Mr., on laws that have 1cgu-
lated the disturbances of the globe,
i. 540; on production of springs by
fuulls, 1. 560.

Hwwan bones, found in no geological
furmnations preceding the actual era,
i, 103 ; olten interred in caves cou-
taining remains of more uncient ani-
mals, 1. 105; found n conolulated
sand at Guadeloupe, i. 104; how
mized with bones of ancient and
modern quadrupeds, 1. 100; in ca-
veros near Liege, 597.

Hutton, Dr., his theory of the formation of
stratified rocks, 1. 44 ; of veins, 1,561,

Hutton, Mr., his discovenes of vegetable
structurein coal, i. 455.

Iyhodonts, extent of, i, 287, 288.

Hybodus, i. 283

Hybodus rcticulatus, 1. 289,

Hydraulic action, of siphuncle in nau-
tilus, 1. 326 ; ditto in ammonites, 1.
351 ; ditto in helemnites, i, 381,

Tycnas, bones colleeted by, in caverns,
i 94.

Hylwosaurus discovered by M. Mau

te}l, i. 241 ; peculiar chaactes of,
ST

chief localities of, i, 168 ; curous
stracture of, i. 169 ; number of spe-
cies, i. 169 ; head, partaking of the
character of crocodiles and lizards, i.
171; jaw, length of, 1. 171; teeth, cha-
racter and number of, i. 171 ; how
differing fromn crocodiles, i, 171 ; con-
wrivances for icplacing, 1, 1725 cyes,
magpitade of, 1. 173; eyes, micro-
scopic and telescopic properties of, 1.
173 ; eyes, bony sclcrotic of, i. 174,
1753 jaws, composed of many thin
plates, 1. 175; jaw, lower, contn-
vances i, i 176, 177; vertebwa,
number of, i. 177 ; verkebra con-
structed  hhe  thoso ot  fishes, i.
178 ; ubs, tructuro of, and to what
urpase subsetvient, i, 180; sterunm
ike thiat of orivthothynchus, i, 1815
paddles, antcuvor, lihe  those of
whales: posterior, like thuse of orn-
thorhynchus, 1. 182, 1835 concluding
remarhs upon, i. 185, 146 5 mtestinal
stiuctuie of, 1. 1875 sheleton of, con-
taining coprolite, 3. 1915 small -
testing spial, hke that of sharks and
rays, i, 193; final cause of spuut
intestinal structure, i, 195; sk of
presurved, i, 22 5 mechanis of atlas
and cervical vertebrae of, i 21—26.

Tymeous rorks, varous phenomena of,
i, 50—

Iguana, modern, habits of, i, 212: den-
tinon of, 1. 243,

Iguanmlon, discovered by Mr. Mantell,
1. 2405 1emans of, wheie found, 1,
2415 a eigantic habwoious 1eptile,
241 teeth hke those of the wo-
detn 1guang, 1. 2415 the Lugest ot
koown fossil reptiles, 10241, 244
climate indicated by rewams of, i
243 ; teeth, peeabar chatacten of, 1.
245—248 , bony boruvnthe nose of,
1,244 , food of, probably trughvepe-
tables, 1. 246,

Tndusize, fossil in fresh water formation
of Anvergne, 1. 118,

Infusona, Ehrenberg’s obuedy sens on,
i. 446—~448; nutaber ot s 1w de-
seribed, 1. 446 ; thar pew. ofiepro-
duction, 1. 446; thar wasie s of -
c1e1se, 10 447, universal dithusion ol
1. 448 ; found tomsil, 1. 594,

Injection of yrneous tocks gt veitus
lyerin(l", . 6,

ik bags e nt and fosslof lobuge, . s,



120

Insects, 1osa 1n marbonuerous. ptrata,
409 ;. win, ﬁ,ﬂ%ﬁpﬁa&dﬂ
i 411 Count Munster’s’ ‘colléction
. of from Salsphafen; i 411§ mm;
fossil genera it temry strata, il 41,2.

Tron, mnbumhnml femﬁﬁm
65; qun;ﬂ ‘of, dnouall md

ale,i3. 530.

131;12‘ W:ght 1guanodonl found in,x

cher Proﬁeam has Mnd co‘proﬂtes

, i, Wirtemherg, i 190 ; ‘his work’ on
- fossik 'phm ‘1. 490.

Jardine, Su- W., foss:l footmarks found

by,ti. 259

. luh, supposed ﬁr éones, are coprohtes,

i. 198.

Kaup, Professor, notice on the footsteps
of chirotherium, i. 264 ; his descnp-‘

tion of fossil mammalia at Epple-’

.sheim, i. 91 ; his description of di-
notherium, i. 136 599,
Kepler, his prayer, i. 10 .
Killery, ccmelery in a sand bank at, i.
l\mg. Captain, animal of spu'nla found
by, i. 362 ; serolis found by, i. 392.

Kimig, Mr., bis account of human ske-’

Jeton in British Museum, from Gua-
daloupe, i. 104.

LAMANTIN, remains of, in pliocene pe-
riods, indicate a warm climate, 1.
92,

Lamarck, his two sections of tracheli-
pud:., i ‘298 3 on geulogucal effects of
llll(.‘l‘()'s(‘upu, shells, 1. 380, his no-
tice of suckers of enciinus, i, 440 ;
theory of transmutation a,ssociated
with development hy, i. 585.

).avas, phenomena of, i. 7.

Lead, artificial erystals of, produced by
steam of water, 1. H01.

Leeds, fine heads of megalichthys at, 1.
276.

Leibnitz, his anticipation of the modern
Platonie theory, i. 51,

chulodendxon character aud relations
of this fossil genus, i. 466 ; allied to
tycopodiacear, i. 466 5 size aud cha-
racter of, i 407 number of known
spocies, i, 168 ; intermediate interna)
structwe of, i. 468,

Lupidoids, thick bony scales of, 1.
282,

Lepidosteus, ot bony pike, 1. 274,

Lupidotus, i. 283,

?ha,{ge ,gyd,?secq mdupl@' 1 goal
0 n

leanu;, ‘fishis 'mat,x. 235 o

Litlar; bro:h\ coal of, &

Liége, bones of men and hygnas i
caverns near, iy 106, 598. .

Life, organic, suceessive stages g of, 1,54

: or a.mc;ms tiot existed fron em-mty, :
.08, 59, . :
nght essential o the groswtly of ancient
. vegetables, 1., 31 3 undulatory theory
“‘compared with Gepesis:i. 3, i. 32;
" ‘history of illustrated by | fossil eyes,
i. 402, 173.
Lignite, mruary, locnlmes of, 1. 508,
509, 510 ; memoir on, by M. Aiax-
andre Brongmart, 1. 508.

L:m«.stone, orgin of, 1 89.; combina~
‘tions in ﬂysm]s of, i. 576, 577.

leulus, in iron stone of coal forma-
tion, ii. 77 ; allied to trilobite, 1. 393 ;
where found fossil, 1, 393.

Lindley, Professor, his observations on
existing lycorudiacea t. 466 ; experi-
ments ou the durability of recet
plants immersed in water, 1. 480.

Lindley and Hutton, their d&%nplmu
of ylants preserved in coal mines at
Neweastle, i 457 5 observations on
]qm\udeudmn, d. 467 468 ; recent
discoveries of stigmuria, i. 476 ; on
fossil cones of zamia from 1. Wight,
i. 492,

Links, 'in the mammalia supplied by
fossil remains, i. 88.

Lituite, locality ‘and c!mmt_ler of, i.
365,

Locke, his notice of splml intestines at
Leydcn, i. 196 lus opinion of the
necgssity of a n.v(.lauon, i. 589.

Lohgo vulgaris, structure and habits
of, i. 303; forsil pens and ink bags
of, i. 303, 304; Lorny ypen of, pre-
servcdm lias, i. .304 destroyed and
buried suddtuly, i 307 found in
the Jias of Wurtewburg, i. 308.

London, Artesian wells near, i. 503,
564.

Lonsdale, Mr., his discovery of micros-
copic shells in chalk, i, 448. ii. 64 ;
Lophiodon, character ‘and place of, i.

82,
Louth, Artesian wells near, 1. 563.

Luwcs;oﬂ'c, irruption of sea into lake of,
LoJe2. : o
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lmi;?th, sublerranéan fofest g;u, .

Luminenes, celestial, described in their
relations to ow planet, 1. 27.

Lulus, Mr., ¢ipenments on changes in
the stems of succulent plants, 3, 484,

Lytopodiaces, chardcte:, affinries, and
distribution of, 1. 466.

Lyell, M., s refutation of the doctrine
of trmsmutation of species, 1. 54,
his m’i-ﬂf Earope 1 the teitiary
pendd, ¥, 77, hus divison of the ter-
uary senes, 1. 78, on fossil indusiee,
1. 119.

Lyon, Captamn, on the action of the
wind 1 formging sand lls round
extraneous bodies in Afica, 1. 126.

Lyme Regs, 1cthyosaun: found at, 1.
168 , specimens from described, 1.
170, coprohtes abundant on the
shore of, 188, pleswsaurus disco-
veted at, 1 203, ptetodactyle found
at, 221, 223. 226, bons of liuyge
samoid fishes found at, 276, fossil
pens and mk bags tound at, 1 305,
tossil 1nk bags found at, 1. 373.

MACRoPOMA, onlysamod fish in chalk,
1. 284, 276

Madid, skeleton of megatherum at,
1. 142,

Maesticht locality of most 1eeent be-
lemnites 1 371,

Mallotus villosus, 1. 272.

Mammalia, carlicst remains of, 1 72,
of eocene pertod, 1. 81, of nocene
period, 1 90, of phocene petiods, 1.
92

Maun, relation of the earth to the uscs
of, 1. 98, all things not created ¢x-
clusively for Ins use, 1 99, prospec-
twve provisions for usc of, 1, 535

Mansfeld, fossil fishes at, 1. 2066.

Mantell, M., on double convex vartebta
of givial, n. 26, fosal huds found
by him . Lilgate Torest, 1. 86, his
history of the Wealden fonaton, 1.
120, refers juh to coprohites d rived
from fossil sharks, 1 198 , mosasau-
1us tound by, 1n Sussex, 1. 216, me-
galosiutus found by, m Ilgatc Fo-
rest, 1. 284, his disc overy ofiguano
don and hylaosiwrus, 1. 241, lus
discovery of putnfied stomach and
coprolites within fossil fishes, 1
284.

Mantellia, junus of cycadites, named
by Ad. Brongniatt, 1 496

Mansfeldt, fossil fishes of, 1. 125,

-

0 t A

Marble, entrochal, composed of ¢rino-
dea, 1. 430,

Ma:g:tu, gigantuc azEmonites near, 1.

Mﬂn;?mhw, extent and characte: of,
1 73.

Masscy’s patent log, improvement sug-
rested 1m, 1. 849,

Matter, creation of, announced 1 Gen.
1. 1, 1. 28, molecular constitution
and adapiations of, decrdedly arifi-
url, 1. 679, abonginal constitution
of, exalts our ideas of creatve wmntel
lience, 1. 580.

Medl;gz:, numbere of in Greenland seas,
1. 384,

Meyg, ihichthys, new penus of saurowd
fishier, 1 27y, localitics where found,
1. 276, tuithe dwcovones of, n. 43 ,
atructure of teeth of, 11, 414,

Megalosauius, genus established by
tho author, 1. 231, wherc occuring,
1 234, siz¢ and charickerof, 1 235,
hived upon Jand, 1. 235, medullary
cavities in bones of, 1. 246 , halat ¢ ur-
rivorous, 1, 237 ¢harwete of jaw, 1.
237, structurc of tuuth, 1, 237—2139.

Mcgaphyton, chairicter of 1. 475.

Mcgatherium, allicd to the sloth, 1.
141, allied 1o sloth, armadillo, and
chlayphorus, 1 141, found clncfly
m S Amaua, v 142 by whom
deseribed, 1. 142, Jarger than rlano-
ceros, 1144, head of, hke sloth 1.
145, stincture of teeth, 1, 140, 149
lowcr jaw of, 1. 149, boves of trunk,
1. 150, pccubanitics of vertehra
150, mymtude and usc of tul,
151, ubs appatcntly htted to wap
port a cuitws, 1162 sca ulv e
sembhing sloth, 1 152, uses of et
vicle, 1. 1,2, pecuhanties ot arm wnd
fore aim, 1. 151, fore foot ayudmn
length, 1. 154, forc foot w ed fo

digging, 1 154, I hony Loy,
adapted for dijgin, v 15 pucu-
bantics of pelvis, 1 155>, my atude
of formmn utor nerves 1 1% wen
hanties of tingh wd leg bo ¢ 1

167, hind foot, peculimt t
158, bony armow, hhe thu 1
maditlo and cbhlamyphorae 1,4
probable use ot 1. 161 ha-
pictar, and habits, 1 103, 1 ha
discoveres of . 20

Masner, hemie o, near Cassel, v M

Metals advaptageous disposition ¢i
99, 552—5%) mpuitant progeon
of,1 woo 0.



124
descrybed, i, 434 ; vertebrat colutin

of, L7535% dtgmthed to Jipnrte it
]yrﬁe,?s 375 Hde m.uid :
stomach o) ¥ 439, W%,ﬂm. i
hogere of, 4,440 § number of benes
prédrgios, 4415 soncluding const-
derations on, i 1, &

Petfection ¢onnmsts 16 addptation of of-
gamzation to the funchons of the spe-
ees, i, 107. ' ‘

Pericardial fiutd, tts mbde of achai, 1
316,832

Perpignan, Artesan wells m baswn of,
‘il‘y&gslgq,A an wells mn basin of

Perranzabulo, village buned by sand
fload, 1. 127

Peron, ammal of spirula found by, 1,
362.

Petavius, his mterpretation of Geness,
11,1 24,

Piues, fossil 1n coal formation and his,
1. 487 , pecuharity 1n structure of, 1
486

Placordean, oider of fishey, 1 60

Plestosaurus, heteroehite characta of
20> gumbur wd peologt o extent
of species 1 203, head compound
charuter of 1 0% vk

Iengthof 1+ 200 1 1 n
W7, by cabu o

08 <h1, vas oot N
to 1 208 Jungs prooable onde

vonof 1 209 extronuties uted s
ddles 1 210, 1obable n bite ot

wan 1,1 217, condludiv obsetva-
uons upon 1 214

Phocene, division of tertiany strata 1,
78, wnmd ranans of 1, 92, ent
dences of history «f 1 9

Podoc rya, fimt of, m » f ot oc Wy
504

Pokihitie, tetm poposed o form -
nons connccted witl the new red
sandstone n 3

Pohce of nature 1 300, exceseve
aense ¢ famn Isiestr nned by, 1 133

Polypes, tossil temams of 1 442,
abundance of m wum «l mues, 1
443 funcuons of m cubimmuc eco
nomy, 1 441, cflects i the produc-
tion of strity, 1 W5 conddudmng
obscrvations ou 1 447,

Polypterus, 1 274

Popultion how ke ted by geologieal
causes, 1 4

Porphyry, vemns and overlying masgses
of, n 6.

Tortland putnficd eyende v lound at o
491 subteniancn torcstw, 1 194

Portsmouth, Artesian well 1, 564

1noER
Rt |

& g rn |t ee
Proutwichh §fr., on jnseld Fom coal
seidfation, §, 405, TS
Proyost, M, Conimint, bn eiéet peation
1, 'OF fopint trees &t 8t. Luenne; 1. 471
P,%ao:dg wngzﬁed me?, history of, 1.

, 81, [

Prodiictions; sataraljsary with the sub-
strata, % 5,

Piout; Dr,, ks anal of} on of
an ammomite, 1. 352, on the non-
eternity of snolebuldy Gonstitution
of mattes, i. 5793 oh adaptation of
elemeniln %od the iise o; suimal and
vegetable 1. 819,

Pmﬁeﬁ of geol%, ul

Psammodus, 1. 288,

Pterodactyle, ancmalous character of, 1
221, where found, 1. 221, Cuvier’s
de%cuglon of, 1. 223, eght species
of, 1. 223, organs of flight, 1 225,
vertebra , charatter of, 1. 226 , pccu-
har mcchamsm i neck, 1 220,
fiot as m hzards, 1 227, toes,

v ab rarln portonsof benesin, 1
7~ Sl odof,1 232
toadus W
e k, estuary tormaton  m ik
t 10, usnedon found i le
ol Y

LAY it Bonr, brown conl of

A <oy knomt pictaton of
L N 2

Lmop o t b with u |
by, 1« w37

Phutlip« ! s wws of fussl
o1g Vs w1 61 fus bt
tion of staad 1 388 hs
tabu’u urasgcuent b ouonomt s,
1 334

Phohdophon~ 1 4

Phyacal geog |1
logic d crse 1 5

Prinodonts, 1 281 202

Pycnodus 1283

Pvicac 3, gramwe m bk fornntion

of n &

vain oo

Raosaaa, avoundintransition st 1
0H2

Rad ated ammals charactar of fossil
species 1 414

Rav, Mr, ou uscfulness of metals 1
555

Rays, fosal, 1 291

Reason, province of disunct from tl 1
of Revelation, 1 588

Refnigeration gradul of matter of the
globn, + 53,

Repules, ages of, 1 160
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Revelation, its ohj'-’sg,_t quz-ﬂ\ymal
seebee, 1. 16 5 ot distinet
from that of natural rehigien, 1. 588,
Rhzopedes; nes clasa of animals dis~
covered by M. Dujardin, n, 64.
Rhynchohtas, fassil. boaks, 1. 319, 320.
Ripple markings, f?ssll, 1. 260,
Ruveys, apparatus or supply of, 1. 570,
supply 4nd fanctons of,1. 667, 458,
Robent;, M:, sprenlafonnd by, n, 63,

Rodénts, sn phincene stats, 1 92,
TReusallon, Aitesian well 1, 1. 566.

Rumpluus, bis igare, and obseivations
on hving nautilus, 3 314, 331.

Saamnnck, hshes fonnd at, 1. 266, 278.

Sabrina sland, rse and destruction of,
. 8.

Sacred Instory, consistency of geologi-
cal discovenes with, 1. 8,

Salado, nver, megatherium n bed of,
w143, 161,

Silamander, fossil at Oeningen, 1. 514,
from Tipan, ahve at Leyden, 1. 514
St buad i secondary and terbiary

stiata 1 71,
Swd, ¢ flects ot wind w formin, “mt
of 1.127

Sapev 1 ook, concieic 1 an
to toot ¢ pe 1 26

Swrims, P fr of o W !
sritr 71 adde ) !

TR LTI 2 [T
fory 1t gz hitons of ' et
moyvoat forr wons beov i i
108 amplilnow  all &+ 0
diles, 1 240 giponne ferrestndd g,
234 Hlying, 221, manne,y 168,202,

Scaphue chatacwer andextent ot 1. 368,

schlothar, his carly antangement of
to st phint 1 1 H

St ces cology essennial to advance-

nent of 1. 7

500 pior s, {ossl in coal formation, 1,
400 imdicate a warm climote, 1
A8, fossl, deacription of, + 407,
tyes and shin, prusendd 0 407,
418 hairs preseaved, 1. 4bi.

Suicpe, My ?’ouku, Ine pruarwe
viers of Auvergne, n, 8, on npple
marks and tracks of anmiils 1n
oolitic »trata, 1, 2t0, u. 42.

Sea, early history of illustrated by fosail
(yes, 1 401, crowded with ammal
Ife, 1. 293.

Secondary strati, tustory of, 1. 67
adaptation of to human uses, 1 68,
mate riale of, whence denived, 1. 68,
pature of materials, 1. 69, advanti-
geous disposition of, 1. 70
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. ia

Secondary fcmat:ons,ieadmgch':ra( tes
of their fopall vegetables, 1 453,

Sedgwick, T ofessor, on the kind of -

« formanon 1o be looked fo m the
Dible, 1, 34, 504, hs discovery of
foaul bishics, 1. 277,

Segiegation, the vy of 1 s filled by, 1
ol T

Scllow, M, his use of Chmese meth
of boung welln, 1 568 thad

bs-pni;,;.:;r« > ts analogies to belewmte,
1. .

Scrolis, als analogies (o tnlolntes, 1, 302,
394,
SL!‘X,P:;Y'H};., vems and ove ymy masscs
Serpula, ittached to hlemmites, 1 377,
Shaiks, antiqumty of fuwly of, 1. 286 ,
extnct species, numcrons, 1 286,
fossil teeth of, 1, 286 , {ossil (pies or
1cthyodorulites, 1. 287 , thiee sub-ta-
milics of, 1. 28 teeth m ¢ uly fa-
mahes obtuse, 1. 289 , peculiar form
of tail, 1. 279,
Sheerness, Ar cslan welt at, 1 363
Shell ,numt rofwnte ttuast 4t 4 70
vast woninud of vy by
the v gt bt 1y
HE 1 I Vv b
[T 1!
b thy conuvoon ¢

oo
2y 240

vochpods, 1 290 speatc
5, 02 bivalve consin L by
cdatas 1 206, ootsot de 1 s

wb chimbered, 1 310, conclus Hus
t o ciimbered pecies, 1,380 for)
wmated polythalamous, 1 381 n,
Linscopt  juintity of meatwnt ¢
1 117, manute multilocular, 1 4.

Sheppey, tes temys a, 1268 fos )
crocodale 1,1 258 hshesm Jad )y
chiyat, 1 240 tosal truts found ot
1 507, 510,

Suckly, Di., lett1 on footetep
Hessberg, 1. 20,

Siebold, D1, salwmander Lisught i
Japan by,1 611, wlicahed bup
m collection of u 78

Semte, vens and overlying miw o
u. b

Sigillany, unong the latgest and 1 L
plants of the coal formwon, 1. v
stems oce wsionally found erect,
470 471 stom occasionally divude
at the summut, 1. 472, charactu e
rchiwoos of, 1 472 473, 474, scu
on batk n vertical 10ws, 1. 47,
pumbct of species, 1 473,

Miliotina, sturgeons i the Daaube neas,
v 279,
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Sillinan, Professsr, his interpretation of
the word beginnd
ot the Mosaic creation, i. 18,

Silurus, spine of, i 290. .

Nilurian systein, ite gwo]ogical place,
and history of its establishment, i.
527 ; recognition of, on the conti-
nent, i. 528 ; divisions of, ii. 104.

Simple minerals, definition of, 571,

Siphuncle, strurture and functions of in
naulilus, i, 821; arguments fiom
fossif portions of, i. 326—328.

Skiddaway idland, bones of megathe-
rium found in, i. 143.

Sloth, peculiarities in the structure of
living fipecies, no imperfections, 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,

Soldani, his collection of fossil shells
in Tuscany, i. 117.

Solenhofen,ptevodactyle found at,i.221,
223; libellule and other insects
found at, i.221; fossil fishes of,1.266 ;
fossil crustaceans from, i. 387.

Species, changes of indicate changes
of climate, 1. 116.

Speeton, hamites found at, i. 368,

Spuders, fossil in jurassic and tertiary
stiata, 1. 406.

Spinax acanthius, horny dorsal spine
of, i. 200,

Spirula, denved fiom a sepia, i. 362,
3165 i, 03,

Springs, how supplied by shatified
rocks, 1. 705 ongm and unportauce
of, 1. 556, 561 5 ordinary supply of
rivers by, i. 658 ; causes of their
production, 1. £53 . supply fiom rain
water, 1. 559, 570 sy~tems of, near
Bath, i, 560 : poduced in Derby-
shire, by faults, 1, 500 ; two systems
of, originating v faults, i. 560; Jocal
causes of rregulazities i, 569,

Squaloids, extent of, 287.

Stak, I, on changes of colour in
hales, 1. 209,

Star ish, number of ossicula in, 1. 441,

Stenm power, prodigious « ffect of, i,
533 5 amoum of, employed in Coin-
wall and in England, i. 534, 535.

Stelleridans, geological commencement
of, i, 416 ; structure of fossil, simlar
to that of existing species, i. 416.

Steneosaurus genus established by St.
Ihlare, 1. 252.

Sternberg, Count, his Flore du Monde

g, and of the days ~
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© primitif, i. 456; on cyradem and
ramites in the corl formation, i.
:sz ;shis discovery of fossil scorpions,
. 406. ‘

Stigmaria, form and character of, 1.
476, 477 dome-shaped trunk. i
476 ; internal structure of, 1. 477;
probable aquatic habit, i. 478.

St. Hilaire, Geoffroy de, his new genera
of fossil crocodilians, 3. 252.

St. Ouen, Artesian well at, i. 562.

Stones, none have existed in theii pre-
sent state for ever, i. 572.

Stonesfield, mixture of marine and ter-
restrial animals in oolite at, i. 121
Fterodact_y]e found at, i.221 ; mega-
osaurus found at, 1. 234 ; scales of
testudinata found at, i. 258 ; cast-
ings of marine worms at, i. 260 ; re-
mains of marsupintia found at, i. 265
rhyncholites found at, i. 319,

Stratified rocks, aggregato thickness of,
i. 38.

Straus, on eyes of insects, &c. i.

Sturgeons, fupetions of living specics,
1. 279,

Sublimation, theory of veins filled by, i.
5561,

Succescion, eternal, of species disproved

by phenowena of primary rocks, i.

o4,

Sumper, Bishop, his records of Creator,
133,

Superposition, regular oider of iu stra-
1a, i. 6.

Surturbrand, brown coal of Tceland, i.
509, 510.

Syringodendron, name applied to many
species of sic Maria, 1. 472.

Tankerville, Lady, zamia in conser-
vatory of, 1. 494.

Taylor, Mr. R. C., on fosil fuer in
Pennsylvania, i, 452,

Taylor, Mr. 1. C'., on duty of steam
engines, i. 532 et seqf.; on heneficial
disposition of metals, i, 554.

Teleosaurus, genus of, establiched by
St. Hilaiie, 1. 252 ; sheleton of from
Whitby, i. 253,

Temperature, changes indicated by fos-
ril vegetables, 453 ; proofs of gra-
dual diminution of, 1. 507,

Tertiary strata, character of, i. 763
chargcter of their tossil vegetables, i
453,

Te;tudo greca, recent fuotsteps of, i.

61.
Tetragonolepis, fossil species of, i, 124.



. Theories, Huttonian and Wernerian,
li. 44,551, - . . . .
Thowpson, Mr., pefitacriaus eufopeus
disc);svemd by, ?43‘2.
Thomas, Mr.,
_mining district near Redruth, i. 650,
Tiedemann, on bones in. star-fish, i.

. 441, .

Tilgate forest, -reptiles “discovered by
My, Mantcll in, i, 120.

‘Time, lapse of lung periods universally
. admitted, i, 13 ; proof of long lapse
-of, i. 116 ; proof of lapse of, during

deposition of strata, i, 377,

Torpedo, fossilin tertiary strata, i, 291.

Torre D'Orlando, fishes perishied sud-
denly at, i, 124,

Tortoiscs, number of existing families,
1. 255 ; divisions of fossil ditto, i.
2560 ; extent of fossil species, i, 2565
marine species from Glans, i, 257 ¢
fossil fand species, rare, i, 258 5 foot-
steps of in Seotland, i, 259 5 fresh-
water species, locality of, i, 258.

Tour, supposed of a forcigner through
tugland, 1. 1.

Tours, Artesian wells in chalk of, 1.
560.

Townsend, Mr., on origin of springs, i.
560.

Trachelipods, two sections of, carnivo-
rous and herbivorous, i. 297 ; carni-
vorous, perforute living shells, i
298 ; carnivorous tare before the ter~
tiary strata, i. 299 herbivorous, ex-
tend through alf strata to the present
time, 1. 299 ; carnivorous, succeeded
to funetions of extinct carnivorous
eephalopods, i. 300, 312.

Trachyte, character and phenomena
of, 1. 7.

Trap, various phenomena of, ii. G.

Transition scries, history and extent of,
i. 60 ; strata, character of their fossil
vegelables, i, 463,

Transwutation of species, disproved in
the case of fishes, 1. 294 ; theory of,
o*»poscd by uilobites and animals
allied to them, i. 395; associated

with developient by Lamarck, 585.
Trevelyan, Mr. W. (., his discovery of
coprolites near Leith, i. 199, )
Trilobites, geographical and geological

“distribution of, 1. 389 ; genera and
specics of, 1. 391 ; history and struc-
ture of, 1. 391 ; living anumals allied

. to, 1. 892 ct seq.; eyes of, 1. 396
physiological intersnces from fossil
eyes, 1. 401 et sey

- 'INDEX.

... map and sections of

1.7

:l:syon'u, fossil, localttics of, i. 957.
Trygon,- fossil in tertiary strata, i. 201,

“Tucker, his specalation as to possible

existences in the interior of the curth,
1, 575 his view of the relatious of the
world to man, i. 99,
Tulfi;, caleareous, local deposits of, ii.
Turin, hones in museum at, i. 93.
Turilite, character and extent of, i.
370.
Turtles, fossil, i. 256, 257,

Ulqdendron. character of, 1, 475.
Unity, geological argument for the
unity of the Deity, 1. 582, 583, 5t 1.

Val D'Amo, bones in fresh wate
formation of, i. 93,

Vapour, influence of in causing eleva
tions of land, 1. 43,

Vegetables, stwly of fossil important, i.
450 3 recent sub-marine, divisions
of, i. 451 ; fossil sub-marine, divi
sions of, 1. 452 ; terrestrial, geolo,:i-
cal distributions of, 1. 452 ; remain.
of, preserved in coal formation, i.
457, 458 remains of in transition
strata, i. 163, 459 ; genera, most
abundant in coal, 1. 479 5 proportions
of fanilies in coal formation, i. 480 :
remaius of, in secondary strata, i
490 remains of, in tertiary strata, 1.
507 ; numbers of fossil awed recent
speeies, 1. 521 5 eharacters of durine
the three great geological cpochs, 1.
520—522; connection of with phy-

225
sico-theology, i 533,

Veins, mineral, origin and disposinon
of, i 548, 5505 most frequent in
early rochs, i 5105 theories respeet-
ing origin of, 1. 5515 apparatus for
production of, i. A7, vranitic, in-
tersecting older aranite, 1, 43 of sie-
nite, purphyry, serpenting :od green-
stone, interseeting other rer bk, it b3
mineral, influenee of electe - nugnetic
action in, i, 107—-109.

Vertebrata, represented by fisae i the
transition formation 4

Volcanos, present efliet of, . e,

Voleanic forees, their efficcr o the
conditivn of the glabe, i 4.

Voleanie rorks, frequent in e
sttatiy, i 895 of modern for o
i 7.

Voltz, M., onmautellia from Luncville,
i, 492,
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\oltaa, genus of conifere in new red
< mdstone, i, 485.

Watchet, nacre of ammonites pre-
seived in Has at, 1. 376.

Water, not created on the third day of
Mosaie cosmogovy, 1. 26 ; sources of
nuncral and thennal in falts, i. 569.

Watur, 1ts rank in geological dynamics, |,

i. 36; supplied to springs Ly sirati-
fhed rocks, i. 70; its agency mn pie-
servigh otganie remains, i. 1275 cir-
culation of in metallic vems, i. 546;
pespetual circulation and functions
of, 1. 657, 558,

Wati, s experiments on crystalliza-
tion of bodies cooled slowly, i. 41,
Webster, Mi., séction Prepared by, ii. 2.
W oinbohla, sievite, intersecting and

oveilying chalk at, ii. 5.

W us, Protessor, his acconnt of bones of
megatherium, 1. 160, his belief that
the megatheirum had armour, i, 161,

Wells, causes of 1ise of water in, i, 561.

W esner, his theory of the formation of
~tratificd rovks, 1. 44, of v~ins,1.551.

INDEX,

. .
W hieatstone, Prof.,on crystals produced
by electro-chemical action, 1. 562,
‘Whewell, Mr., his view of the nebulai

othesis, 1. 40.

Whitby, ummonites from, i. 339.

‘Wieliezka, salt in tertiary formation, i.
72,

Winds, effect in causing undulations
during the formation of stona in Port-
land, 1. 485; cffect in forming stiata
in Bermudus and in Cornwall,1 197.

Witham, Mr., Ins publications on tussil
conifer®, i, 484, 485, 488.

Worm holes, fossil, i, 260.

Yarrell, Mr., on the vision of birds,
173,

Zamia pungens, mode of inflorescence
i. 494,

Zamia spiralis, buds on tiunk of, « 500,

Zamia hornda, section of ttank of, 1. 497,

Zeten, N, lus deseriptionof fossil pens
and ink bags in Wirtemberg, 1. 308.

Zoology, study of, indispensahle w geo-
logy, . 111,
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€ Whittingham, Tooks Court, Chancery Lane.






