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- PREFACE.

"THE stedy of estrancous fossits is confessedly
wvefal to the Geologist—it enables him to distin-
guish the relative ages of the various strata, which
.compose thte surface of eur globe ; and to explain,
in seme degree, the processes of nature, in the
formation of the minersl world—To the Botanist
and Roologist, an investigntion, which leads to the

knowledge of orgamic forms no lenger found in °

a recent state, must always prove interesting—
And the causes, that have operated to produce the
distinetions existing between plants and’ animals of
the present day, and these of former unknown ages,

offer, to every contemplative mind, an inexhaust- .

able source of rational enquiry.

| In an age, therefore, like ours, when Natural
_History-in general is cultivated with so much ardour,
and introductory helps to its scientific attainment
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are daily increasing, - I esteem it somewhat strange,
‘that an elementary treatise, on the subject of extra-
- nevus fossils, should hitherto be wanting—QThat 1s,
a treatise containing a regular exposition of facts
and - principles, on which the study may be con-
‘ducted, agreeably to the relation it holds with
other branches of natural knowledge.—The present
work is an humble attempt to supply this deficiency.

1t remains for me to offer a few remarks on the
origin and progress of this design. When I first
applied my attention to the collecting and descri-
bing of those subjects, belonging to the fossil king-
dom, which are usually denominated estraneous, (a)
I expected to find, in mineralogical or other works,
some generally received principles, by which I might
direct my researches—but in vain—no such princi-
ples have as yet been acknowledged. On the contrary,
it is even undetermined by authors, what fossils pro- ‘
perly come within the pale of this study, and what
donot. Hence, some exclude all animal and vege-

(¢) T employ the terms native and extrancous fossils as
those in general use ; but by no means contend for the propriety
of their application—Relics and Minerals (Reliquia et Minerc)
are the terms under which I propose to divide the fossil kmgdom.
V. p. 3. .
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tul remains, that have not atquired a stotiy of 8ther
minefal eharaetet : (b) while etheis admit every
fossil pogsessing thie form of 4 plint of ahimal;
althuugh sueh form be ierely imitative ; that
is, met derived from the bedy it secidentally repres
sents. . (c)

I was early induced to tiirt froin such a contras
riety of opinion, and seek for the principles, on which
a knowledge of organic reniains might be fouhded,
in a diligent investigation of the bodies thernsélves :
carefully sioting every phenemerion thut either ey-
tablishe@ or oppostd thusé ideas onr this subject,
which reading had given me; and, in conclusion, -
strictly observing to use nething definitively as a
principle in the study; til} répeated applications had

"preved the propriety of s adoption. With such
end in view, it will feadily be conceived, that many
specujative retions have been abandoned, whick, at

(0) V. Gmel. Syst. Nats &e.
(c) V. Just, Vogel, Linnaus, &c.

‘In a late most ingenious work, we find every mineral consi-
dered es an extrancous, or (as it is there called) 4 secondary fossil,
whose origin can be traced up to organized matter ; although the
fotth andt Miwctare of sdtich smatter be lost in 4 naturdl resolution
of its cofivitent patticles. V. Parkinson's « Orgahic Remains,”

a
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the commencement of my undertaking, appeared
plausible and consistent (d). On this head, how-
ever, it is unnecessary to trouble the reader. I
shalf, therefore, merely give, in this place, a general
sketch of those positions, which the present work
receives as permanent ones ; and on which, it is con-
cluded, the étudy of extraneous fossils or reliquia
must ultimately be fixed:

‘1. All natural bodies without life, found on or
beneath the surface of the earth, and which are not
susceptible of putrefaction, belong to the fossil king-
dom—Such bodies are either Reliquia or Minerals.

~ In the definition of fossils usually given, they
are stated to be ‘“ bodies destitute of an organic
structure,”—This definition will not apply in many
instances ; for, though all fossils may be said to be
unorganized, according to’the common accepiation
* of the term, they certainly are not all destitute of
_ the structure which distinguishes an organized body.
This being admitted, however, it follows, that some
line must be drawn, between animal and vegetal

(d) V. Tables of an Arrangement of Extraneous Fossils
published in the first number of * Derbyshire Petrifactions.” 1793.

A)
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matter recently buried in the earth, and that which
has acquired a genuine fossil character—Such line
will depend, perhaps, on putrefaction, to which
even organic substances, after' becoming legal deni:
zens of the fossil world, are evidently no longer
subject. V.p. 2. Note.

2. An organic structure (e) immediately or
derivatively that of a plant or animal, is the essence

- ef -an extraneous fossil or reliquium— By this alone

i8 it characterized, or distinguished from a mineral.

- If these premises be not admitted, I do not see
the ground on which the separation of reliquia from

-mineral.bodies can- take place.. The origin of a

fossfl cannot alone furnish the distinction sought for,

(¢) By the term structure, is here to be understood not only

* “the internal fabric, but also the external figure of the fossil,

"The structure of a fossil is either organic or inorganic. The
inorganic is that which arises from a mere aggregation or juxto-
position. of particles—this is called the native structure of a
fossil, as originating in the fossil kingdom.—The orgenic is medi-
ately or immediately that of a plant or animal—this is called the
extrancous stmcture; as originating from bodies. not belonging to
the fossil kingdom. '

e amEe e 8
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s this, ia nymerous instanges, still remsins digpu-
table—and, on the ether hand, there are substances,
which univegsal eansent ranks with native fosils or
mingrals, that updeubledly esigivate fram animal
gnd vegetal matter. It will perhaps, hewever, nof
‘only be urged, that the proposed principle is insnf-
ficient for the purpose of division ; but, also, that
¢xtraueaus forms (as the madern sehaol of minera-
logy calls the structure of petrifactions, &c.) ara not
~ 10 be ponsidered as independent of their eanstituent
substances, hut must be studied as mere modificar
tions in the external characters of a mineral. Yet
it is eyident, that if extremeoys forms sse ta be at~
- tended ta at all, it is the form, and net the matcrial
in which it ogeurs, that is the primary ehject of in-
vestigotion; and this, in my humble opinion, lays the
foundation of a study, separate or distinct in its cha-
racter from that of mineralogy.  Indeed, with all due
deference to the authority of Werner and his disci-
ples, 1 think it may be justly questioned, if the eztrq-
- meous form ought to be numbered among the exter-
nal attributes of a mineral substance—Adt least, it is
not an essential one (f), snd of caurse can never,

(f) That only can be ecalled an essential attribute, in any
substance or species of matter, of which it cannot be deprived,
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with propriety, make a part in the speeific discri~
mingtion of an earth, metal, &c. It is true, accor-
ding to the positions with which we set out, an
extraneous fossil evists only in form: take away
' such form, or consider the fossil to be independent
of such form, and it becomes identical with mineral
matter—But still, to describe the organic structure,
as characteristic among the external appearances of
a given mineral, s nearly the same, as to consider,
in e plant or animal, the accidental variations of
figure, received by impression (g) from some exter~
nal body, as distinctive, and add them to the cha-
racter and deseription of the species.

It is proper in this place to remark, that the
principles now assumed will necessarily bring under
the study of extraneous fossils some few bodies,

PR > Bt

can o 1ol

without' destroying its identity—Such is the inorganic structure in
_minerals ; for if we destroy one or more modifications of this
form, some qther will remain, as long as the matter itself exists—
'But we may obliterate every vestige of the organic structure in
a fossil, and the matter remain the same.—This 'is, therefore, an
accidentql or adventitious form in fossil matter, if we consider
such matter as a mineral species.
(g) OCoraks, shells, and funguses, are sometimes impressed
with the form of the bodies to which they happen to adhere. -



viii. PREFACE.

which modern Authors rank with minerals—-—Bovey-
coal, woedstone, and wood-opal, for instance (h).
* —At the same time, it will exclude common coal,
amber, and other bitumens, that no longer exhibit
the structure of the animal or vegetal matter, from
which they originate.

The Graptolithi of Linnzus and others ( Petrifi-
cata ficta) containing Dendrite, Landskip-marbles,
&c. are mot, on any principle, to be admitted among
extraneous fossils.

8. It is the organic form alone on whbich the
" arrangement of reliquia must be founded.

T

(#) This only when their structure & primarily considered—
their substance, if it prove to be distinct from other known species
of mineral matter, must still be enumerated with minerals.

Werner considers the matter of woodstone as a subspecies of
hornestone or chert—that of bituminous wood or Bovey coal,
as a species of brown coal—and that of wood-opal, as a sub-
species of opal. In each instance, however, the matter is cha-
racterized as differing from the primary species only in its végetal
texture. Consequently, according to the principle above advanced,
it does not constitute a mineral gpecies distinct from every other ;
‘but only a substance already determined, forming the material
of an extraneous fossil,
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Every system of natural bodies should assume,
for its basis, but one principle ; and this should be
drawn from the most essential characteristics of the -
bodies under arrangement. Hence, formis pointed

‘out as furnishing the only genuine principle, on
which the classification of reliquia can be estab-
lished. V. p. 182. also p. 199, Note.

It may be here objected, that I have not my-
self adhered to the principle now proposed & as both
the prototype, or original body, and the soil of the
reliquium are brought forwards to characterize the
divisions of the system, given at the end of this
work. But, with respect to the profotype, it is
sufficiently apparent, that this is only to be deter-
‘mined according to the for;m of the extraneous fos-
sil; consequently, in this instance, the principle of
arrangement proposed is strictly followed up: and,
“in regard. to the soil, I have to remark, that it is
never stated, except as a secondary and factitious
_ character—a mere geological help to discriminate
a division, not a genuine distinction. ’

4. The primary divisions of the arrangement
(orders, genera, &c.) should agree with such na-
tural divisions of plants and animals, as are deter-
minable by the form of the fossil subjects.
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On this it is useless to offer any remarks, as the
prin¢iple will be found suficiently détailed in the
body of the work. '

5. The specific differences in religuia depetad
on the specific differences of form in the oviginal
bodies—One species of plant or anishal can give but
one real or genuine species of extraneous fossil.

The®present positions ndturally result froin
~ those before advaneed—For, if the essence of the
reliquium be an organic forim, its other affections,
arising from gubstance, mode, and $oil, are acci-
dental, and cannot be used as spécific distinctions,
which must always dépend on something essentlal
to the hody, we wish to discrinlinate. Form, there«
fore, must furnish the specific differences of religuia ;
and it follows, that there will be as many genuine
species of feligwia, as there Wre gehuine specific
forms in the animal and vegetal protofypes; and,
that the ntimber of fdssil species are mot incressed
by a separation of parts, or ether aceidental circums«
stances to which the original bodies may have been
subjected, during the tramslution of their fornis into

the fossil kingdom.

I am fully aware of the impediments, that will
be thought to oppose the general application of the
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ptmcipre fiow promlgated ' but,. th¥ ﬁeceesnty‘ df
fixing the defermitittion of species; ofi d éértalin and
perinanent basis, outweighs every oftrer consideration’.
Indéed, fhe &rﬁ?cﬂty, that Witk attend the use of
the propoded rule, must ¢hie®y aridé from our ufn-
perfect Enowledge of Peligitt ; Whiek; inl cértain -
gtances, pl'events thé réduction of detachéd parts
nto' mdwxdﬁal spécies. 'This d‘iﬁcﬁlfy, however,
wilt grow less, as outknowledge of fliesé subJects
Meresses ;—and to meet the present stafl of the
study, I think it will be sufficient to adopt; for &
time, what I have denominated temporary spccies
V. p. 194. &e. .

It will not heré, pérhaps, be foréign to the
siibject, to remark, that in Botany and Zoology
_ what constitutes a species has long been fixed and
acknowledged ; while in Mineralogy, it seems unde-
cided if species even exist ! In the determination of
minerals, neither the integral molecule (i) assumed
| by Haiiy and Doloinieu, dor the union of external
characters and internal composition, proposed by
Werner, for the construction of species, has been uni-

() .Donbtless, the néarest: approxintation towards the esta--
blishinient’ of a matural priiciplé, in the determifiation- of the
ndfiieraltigical speciés, that" Im‘ybi been hiate, :
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-versally a.dmittéd, and the want of such a generally
received principle is daily experienced by the prac-
tical Mineralogist. In the study of extraneous fos-
sils, also, no determinate principle for the division
into species, has been hitherto established.—None,
indeed, till now proposed (k). Hence, in every
system of reliquia that has yet appeared, the species
are without order and consistency; formed accord-
ing to the caprice or convenience of the writer ; and
charactggized by every possible affection, of which
these bodies are susceptible.

6. Specific distinctions of reliquia being found-
" ed only on the organic form, it follows, that their
geological and mineralogical affections, with their
modal diversities (v. p. 12.) &c. merely charac-
terize specimens.

For the application of this principle the reader
" is referred to p. 197.

7. The specg‘ic descriptiohs of reliquia are to
be given according to the principles of Botany and

(k) Cronsted and Bergman's arrangement of extraneous
fossils can scarcely be said to have contained a proposal for the
establishment of species, as the specific distinctions of the mineral
substances, on which the arrangement was founded, still remained
undetermined.
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zoology-;-ﬂose of the specimens, according to the
Drinciples of Mineralogy and Geology.

It is particularly necessary to distinguish, by
description, the essential form of the reliquium from
the accidental—that is, the form of the original
body, from that which has arisen in the fossil from
the mode of mineralization, the constituent sub-
stance, and the soil of the specimen. —~Hence, the
use of the present principle will be suﬁ'xclently ap-
parent (7).

8. The nomenclature of reliquia showld always
manifest the extent of our knowledge with respect to
the original bodies.

On this principle, if we know the original
recent species, the name of the reliquium must dis-
tinguish it.—If only the kind or genus, still that
kind must be nominally pointed out in the fossil.
In temporary species of reliquia (v. p. 194.) the part

(1) It will be advisable for the student never to make his
descriptions from single example_s; however perfect they may
appear to ‘be.—In many instances, it is only by collating a num-
ber of specimens, that we are able to acquire that knowledge of

a speoies, which is sufficient for the purpose of its discrimination.
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of the animal or plant giving the form should alsa
be shewn by the name ; 3s this is frequeptly the mqst
matena] and sometimes the only mformatlon, we are

able to give of the original body.

The principle of nomenclature now assumed,
will, I think, properly remove from the study all
those names, which have heen given to extrancaus
Jossils without any reference to their origin; as
Nummus brattensburgensis, Bufonius, Stone Lily,
&c.—except when these names are used in conjunc-
tion with legitimate appellations ; or, no longer con-
veying their original meaning, have become fixed
and appropriate designations of tribes or divisions ;
as is the case with the terms Glossopetra, Bufonite,
&c. &c-

Onp the above eight fundamental principles, 1
cangeive, the study of reliquia may be scientifically
conducted.

Judging from the foregoing statement only, the
teader, perhaps, will object that our premises must
lead the student’s attention wholly to the organic
form of reliquia, and necessarily hinder him_ from
. paying a due regard to certain relations, which

ought to. constitute a distinguished part of his stydy.
An examination of the work itself, I trust, will
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_ prove this pbjection to be groundless. I have, as
far as the extent of this design would admit, fully
endeavoureqd to peint out the connection, which sub-
sists hetween the objects of our present investigation
and those, which lawfully come within the province
of the Geologist and Mineralogist. And, indeed, I
wish forcibly tp impress it on the mind of the stu-
dent, that, however extensive or well-arranged his
cabinet, the knowledge acquired there of extraneous
fossils must ever be defective, -unless joined to the
study of these bodies in their native repositorieﬁ. At
the same time, it has been my aim to draw a deter-
minable line between the direct and collatera) parts
of the scieace ; or (in other words) between those
dircumstances which are essential to the arrange-
ment and specific diserimination of reliquia, and
those which form their mineralogical and geological
distinctions. ‘ o

) In the division of this work, -I have given the
_faets and inferences, forming the basis of the study,
in distinct propositions: to these are added such
observations, as were thought immediately necessary
for illustration : the more extraneous remarks, with
"references to authors, lists of zoological terms, &c.
will be found at the bottom of the page, in the form
of notes. 4
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An attempt like this, to establish the elements
of & study, the objects of which form, as it were,
the common boundary between the organic and in-
organic kingdoms of nature, has unavoidably led to
details, that the already-iaformed naturalist may, per-
baps, think unnecessary, and sometimes even imperti-
nent—I here particularly allude to tlie definitions of
the classes and orders of animals and plants, given at
page 77-—86.—the observations on mineral sub-
stances, p. 136—152.—and the characters of such.
Jamilies, in the systematic arrangement of reliquia,
as are immediately founded on the known generic
distinctions of the recent subjects.—To the mere
student, however, these explications are not unim-
portant :—they will serve as first steps to the ac-
quiremeht of. that knowledge, without which his.
proficience in the study of extraneous fossils can be
but trifling.

Technical language must of course alter, in
some degree, with the changes that progressively
take place in the science, to which it belongs. The
present treatise adds a very few terms to those
already used by naturalists : it is my wish, they may
" not be found either useless or anomalous.

It was my intention to have given, at the end
_of the work, a list of authors who have written on




PREFACE. xvii

extraneous fossils; but, as such list has previously
been drawn up by others (m) its omission here can
be of little moment.

The reader is now in possession of my plan—
It must be considered, merely, as an attempt to give
the principles of a study yet in its infancy—A study
however, hourly rising into notice, and which
the best Mineralogists of the present day (n) have
pointed out to the attention of all, whe wish for the
advancement of general knowledge.

In respect to the execution of this design there
is little to offer. At a distance from extensive collec-
tions and valuable libraries, those necessary helps to
the naturalist when writing—my time almost wholly
taken up with the duties of my profession—and
debarred, by local situation, from that personal in-
tercourse with the scientific, which might so mate-

(m) V. Townson. Phil. Min.—Jameson, Miner. Dumfries.
~Parkinson. Organ. Remains, &c.

(n) Compare the observations of Werner, Kirwan, Jameson,,

Cuvier, &c. on the subject of extraneous fossils, with the illiberal
reflections cast on the study by the late M. Magellan, in his edition
of Constadt’s Miner. .
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risjly have sided me ir my pursuit (a)-uthm work
is truly the production of one who has possessed few
advantages for its completion—reste; indeed, except'.
those which have arisen from a long residence in
& mnaing covnty (p) where the objects of the
study abound, and kave been constantly examined
under their most interesting relations —Hence I
beg leave to add, that a large portion of the facts
advanced in this treatise, has been repeatedly con-
firmed by my own ebservations.—These facts, I am-
aware, are often rudely explained, and soinetimes
inartificially put together : but, I trust, the errors and
deficiencies of the work will not be found so nume- -
reus, as to prevent its being considered a proper
collection of datw, for the student to proceed on.
Hereafter, perhaps, some one with leisure and
abilities equsl to the task mey condescend to- fill
up these * Outlines ;" or, sketching others with
a- happier hand, give to- the world a complete
« Plulosophza Reéliquiorum.”

(0) 1 should be wanting in gratitude,  however, if I did not
here acknowledge the obligations I am under to my friend Dr.
Hull, of Manchester, for some valuable hints on the nomenclature-

- of petrifactions,

(2) Derbyshire.




'ADDENDA.

\

Page 6. Add to Note -H——It should be obsened that tbe compla-

.. mation or ﬂttmmg of the relignism only takes place when
its posifien, in respect to its length, is parallel with that of the
lamine of the inclosing substance. If the fossil be an elongated
or lengthened body, as the stem of a plant, &c. and its direc-
tion perpendicular, or nearly so, to the slaty structure of the
surrounding stone, it always retains the original bulk of the
prototype. I have observed this phenomenon repeatedly, in the
shales and gritstones of Derbyshire, Lancashire, and Cheshire,
Vide, also, Jameson’s Elem. of Geogn, p. 181.

In Note 1, it is observed that rock-salt sometimes occurs in -
strata abounding in extraneous fossils.—This is asserted on vari-
ous authorities. V. Kirwan G, Ess. p. 373. In England,
however, I believe neither marine nor any other kind of orga- .
nic remains have been found in the strata which accompany
rock-salt—At least, so I judge from my own observations, and
all the information I have been able to obtain from others on
the subject, during a residence of some months at Norlhwxch;
Cheshire. -

Page 25. Add to Note on the Neptunian Fhepry—I have to
regret my not receiving a copy of Professor Jameson’s exposition
of the Wernerian Geognosy till the present sheets were printed
off. It would have enabled me to have avoided a few errors,
I have been led into, from the view taken of the prevailing
Neptunian system of Geology by others—the chlef of these,
however, are perhaps the following.

Prop. 9. Obs. “ The dimination in the helght of the water
is accounted for, by supposing the ocean began to retire gradu-
ally into the internal cavities of the earth.” The reader may
suppose from this statement, that thj Werherian opinion on the
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subject is here alluded to; but this is not the case: Werner

proves, by various phenomena, that a gradual diminution in

the waters of the ocean has taken place, but offers no hypo-
~thesis in explanation of this fact.

Prop. 18. *“The strata-formed by these depositions” (con-
stituting the transition rocks of Werner) “were chiefly of
rubble-stone, sand-stones: some limestones, breccias, argillite,
chert, and perhaps porphyries and siehite.”—The ¢nly transi-
tion rocks enumerated by Professor Jamesom are traimition.

* limestotie, transitiou-trap, grey-wacke, and flinty-shate; to
which he afterwards adds transition-gypsum. These, I presame,
are the onlly rocks now considered by Werner as belonging to
the genuine transition class. Under grey-wacke are placed
common grey-wacke (rubble-stone) and grey-wacke slate, some-
tinies confounded with clay-slate (argillite).—Professor Jameson
himself has, however, considered argillite as a transition rock
in some instances. V. Miner. vol. 1. p. 385. &c. :

Prop. 16. Obs. “Hence Werner distingtishes them by
the title of stratified rocks.”—It should have been, perhaps,
Sloetz rocks. The terms are, bowever, frequently used indis=
criminately by puplis of the Wernerean school, though by no
Imeans synonymous.

'Page 139. Add to thé observation, “we have not oursdves

found any variety of baroselenite under an organic for

- Gmelin, mdeed, expressly states that terre ponderosce, in

which he includes the species just noticed, are never found in
an organic form. V. Syst. Nat. T. 111. p. 63. . .

Page 140. Add 41 to the words * vegetal petrifactions ” (lime 12)
as a reference to the following Note—1+ The term vegetable,
as generally used in the present study, is certainly incorrect.—
A vegetable petrifaction or fossil literally implies a petrifaction
or fossil capable of vegetation! We.should not, however, have
ventured to have proposed a change in a term so long esta-
blishied, had we not observed, while thése sheets were in the
printer’s hands, such change already adopted, on principles, in
our humble opinion, perfectly philological. Vide Desmond’
Transl. of Fourcroy’s Chem, Phil. Preface, p, xviik .
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Page 168. Add to the definition of the TrA€T (A. 143) the
following—Obs. The. tract of a soil, or its visible extent at

" the surface, may be formed by. the surface of the upper stratum
only, or by the extremities of several strata, when they have
a considerable deviation from the horizontal position. The
extremities of such strata are called their oufgoings by the
Wernerian school. »

s -, Add to the definition of A PARTIAL TRACT (b. 151)
after the words “of a different kind,"—or formation, and
generally of a larger extent than the one, included ; under which
the strata Constituting the surrounding tract are observed to dip.

’

R ommd

'EMENDANDA.
PART I. o

o e Engagements, which the author could neither postpone nor aveid, have
prevented his attending regularly to the correction of the press: the reader’s
indulgence is, therefore, requested for the following errata.

Page 2, line 5 fron} bottom, for agreeable, r. agreeably. Del. comma after
ossil. )
4, 11 from bottom, for Naturalist, r. Naturalists.
8, 8 from bottom, (and passim) for vegetable r. vegetal. Vide

addenda. .
10, 8, for inflamable, r. inflammable.
13, 3 from bottom, for retain, r. retains,
18, 8 for deposited, r. deposit.
21, 5, for primative, r. primitive. *

22, 12 from bottom, for subteraneous, r. subterraneous.
24, 17, for stratafied, r. stratified.
29, last, for agreeable, r. agreeably.
31, 11, for regular, r. regularly.
38, 1, for loged, r, lodged.
~, 11 from bottom, for agreeable, r. agreeably. .
~ 39, 2 from bottom, prefix A. as a divisional letter to 1. CONSER-
VATION.
40, 10, prefix a. as a divisional letter to 2. PRIVATION.
42, 2 and 3 transpose.
46, 5, prefix b. as a divisional letter to 3. CONVERSION.
48, 18, for corbonate, r. carbonate. Line £ from bott. for time, r. lime .
5% 5 from bottom, delv of.
64, 4 from bottom, fur testaceous, r. testal ; and passim, when the
term testaceous is used without reference to the substance
of the religuium. V. testal, p. 96 aand testaceous, p. 153.
72, 3 from bottom, for Reliquia, r. Conservata. .
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95,
127

139,
146,
149,

157,

159,
162,

165,
168,
119,
174,
175,
188,
190,
196,
197,
199,
204,
210,

213,
214,

Ll
215,

——
213,
—

219,
—

220,

- REMENDANDA.

4 from bottom, for Vegetable (Vegetabile) r. Vegetal (Vegetale ),
and passim. V. addenda.
5, subjecs, r. subjects.
14, for spongie, r. spongia.
14 from bottom, for  the term secundus=munilateralis,” &c. r. the
term secundus. The term unilateralis may still be retained, &c.
11 from bottom, for stirated, r. striated.
13, for zink, r. zinc.
3, for complets, r. complete. -

14, for Zinx, r. Zinc.

10, for ¢« after these sienite, siliceous, schistus, &c. r. ¢ after
these argillaceous schistus, sili histus, sienite,” &c.

11, for posphyries, r. porphyries.

14, for sandstone, rubblestone, v. sandstone ? rubblestone ?

12, for porphory, r. porphyry.

11, for « rarely appear in hills, but generally,” &c. r. rarely
appear in_hills (except, perhaps, when basalt occurs as a
modern soil), but generally,” &c.

18, for ¢ chelk and sendstone,” r. ¢ chalk, sandstone, basalt ? and
wacken ?

3, from bottom, for shatter, r. shattered.

13, del. in.

16, for “never parallel, r. ¢ rarely parallel.”

13 from bottom, for desication, r. desiccation.

1, for Common, r. Rare.

13 from bottom, for succedanea, r. succedanese.

10, for spceies, r. species.

10, from bottom, for depend, r. depends.

16, for Model, r. Modal.

9, from bottom, for animal, r. animals.

16, for ErisMaLoLITUS, r, ER1SMATOLITHUS,

19, for meduld, r. medulld. .

99, for medull, r. medulla.—~For Pentacrinus, r. Pentacrimi,

18, for s=pé, r. sepe. .

2, for punctatis, r. punctata.

20, for margee, r. marge.

10, postissimim, r. potissimiim.

91, for Canda, r. Cauda.

22, abdominisqure, r. abdominisque.

7, del. period after Formarum.

20, fOl' no q am, r. quam.

18, for stripe, r. stirpe.

23, for calcareous, r. calcareus.

10, for Relequium, r. Reliquium.

17, for statum, r. stratum.

o*s For the errata of second part, v. p. 222,
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' ELEMENTARY. INTRODUCTION, *

§ L
PRELIMINARY.

v ———-

Natural Bodies.

THE natural bodies, which constitute our globe,
are either organized or unorganized:+ the first di-
vision includes animals and vegetables, the latter

. Jossils.

1+ Corpora organica. Hac internorum vasorum congerie pra-
dita sunt, qua e nutrimentis adsumptis molecylze extrahuntur,
preparantur, vehuntur et distribuyntur, incremento, systeptationi
etpropagumnlmse.mentes Corpora anorganicg. Anorganica
andiunt, quee ompi structura orgamica destituuntur, apposmop.
particularum externa vi aftractionis unice concrescentia. Berg:
Med. de Syst. Fass. Nat. §. II. et IV. Exmmousfudsdpnqt :
- properly accord with Bergman’s definition of corpera enorganics,
thowgh he himself considers them as such. Those bodies, howeyer,
though possessing an organic form, may, with propriety, he de-
fined as unorganized, since that form is no longer instrymental tp
growth, monon, or the propagation of the species. T

B



2 §.1. PRELIMINARY. Natural Bodies.

A. 1. ANIMALS are natural bodies, organized,
living, and sentient.

B. 2. VEGETABLES are natural bodies, or-
ganized, and living, but net sentient.

C. 3. FOSSILS are natural bodies, unorganized,
ard neither living, nior sentient.}+

1

4+ The Linnean complex ‘definitions of the animal, vegetable,
and fossil kingdom, are frequently objected to; but none more simply
correct, or applicable have been, or perhaps can be, produced. Indeed,
it has been repeatedly remarked,. that- animals and vegetables are
30 closely allied, it is hardly possible to draw a line of separation
between them ; and we may add, that the limits of the fossil king-
dom are scarely determinable by a single character; at least, not
by any one founded on structure, chemical analysis, or the want of
life or sensation. 'There are niany fossil substances, for instance,
which ouir systématic mineralogists rank even with native minerals,
and which, when accurately examined, are found to possess the
structure of organized bodies: such are the woodstones, Bovey
coal, surturbrand, &c.—nor will chemical analysis, it is evident,

in all cases, distinguish a mineral from an animal or vegetable body,

as there are substances, chemically the same, which belong equally
to the animal, vegetable, and mineral world.  Again, the ab-
sence of life does not independently form a discriminative character,
for were this the case, it follows, that animals and vegetables, when'
merely deprived of life, are to be classed as minerals! Perhaps
the only simple note of distinction, between fossils and animal, or
vegetable bodies, is that which patrefaction affords. And hence,
agreeable to this view of the subject, all fossil, animal, or vegetable
matter, when it has passed that process, or occurs preserved from
its effects by means of some natural operation, is to be considered
s belonging to the mineral kingdom, although an orgamc ammgeﬂ
ment of its particles may remaln




$. 1. PRELIM. Fossils. §.II. RELICS. Kinds. 3

e —

Fossils.

‘THESE bodies are usually distinguished into na-
tive and extraneous. =

--A. 4. NATIVE FOSSILS, or MINERALS
{ Fossilia nativa s. Minere) are fossils destitute of
an organic form: exhibiting such a structure only,
as arises from the apposition of the particles, of which
they are composed. Minerals arrange under 4
classes— Earths, Inflammables, Metals, and Salts.

B. 5. EXTRANEOUS FOSSILS, or RELICS
( Fossilia extraneas. Reliquia ) are fossils, which have +
the form or structure of animal or vegetable bodies,

§. IL
RELICS.
————-
Kinds.
. P | .
~ ExtranEous fossils comprehend two sorts or

kinds T of animal and vegetable relics—Conservata
and Petrificata. ,

+ Fossil plants and animals are found principally in two distinct
or separate states: in one, the original, orgamc matter (at least in
part) and its conformation are preserved in' the other, the.struc-
turé or form of the original alone remains, the animal or vegetable



} 5 TURELICS.  Pheomens, -

~ A. 1. CONSERVATA are the remains of ani-

mals ( §. I 1.) or vegetables (§. L. 2.) preserved by
various operations of nature amongst mmerals (§
I #4.)

B. 2. PETRIFICATA are mineral bodtes ($:
L. 4.) which have, mediately or immediately,tt
recsived their forin from animats (§. 1. 4.) or ve
getables. (§. L. 2.)

Phenomena.++4

Tai Phenomeéna attendant on the reliquia are
either general or peculiar.

Mo s pegmii ze caaxi

e

being displaced by a mineral substance. The distinction, between
these two conditions or kingls of religifa, should most carefully be
attended to, asit will be found of peculiar importance in geological
researches, to which a knowledge of these bodies immediately ap-
plies.

The reliqguia bave usually been considered, particularly by the
German Naturalist, as petrifications. In the present work the term
petrification is vsed only in its mote proper and limited sense.

We have to ‘obeerve, although they ave thus primarily digtin:
guished, that these two states or modes of extraneous fossils, by ne
means afford a ground for their classification or arrangement ; this is
to be founded on other principles. Vide pt. 2. -

++ Mediately, when moulded in the hollow impression made in’
tbe matrix by the original body. Immediately, when moulded in
the vacuities of the original body itself.

+ The object, which first claims attention in the study of Ex-
traneotis. fossils, is ‘the investigation of the phenomena attendant




§. IL RELICS. Phenomena. 5

»"A. 8. The general phenomena are such, as are
eoimmon to both kinds of organic remains. These
are the following.

a. Reliquia, or extraneous fossils, have been
found in every quarter of the known world.

'b. They are met with embodied in the hardest
rocks and stones, as well as in the softer materials,
of which the surface of the earth is composed—

¢..They are not, however, equally common to
all rocks and mineral substances—

d. ‘Granite, sienite, gneiss, micaceous shistus,
some species of limestones, &c., never contain or-
ganic remams, (v.§, II. Seil, &c.) ’
" -e. In rubblestone, breccias, gypsum, trap, &c »
they very rarely occur— §

- f. Most limestones, sandstones, and clay-strata,
abound with them,

g. The rocks, &c., in which religuia are never
found, constitute the highest mountains known. -

h. Those which rarely hold, as well as those
which abound with extraneous fossils, form also
mountains, but of an height{ generally inferior to
the precedmg

____.: .

on these bodies in their mineral beds; this leads to an mqwry into
their Origin, and the Time and Mode of their introduction into
the fossil kingdom.

+ According to an observation of Mr. Kirwan’s, no extraneous
fossils are embodied in the stone of mountains higher than eight or
aine thousand English feet above the present level of the sea. This
is, however, disputed by many geologists. -



6 §. IL. RELICS. Phenomena.

i. The strata or masses of stone, &c., in which
reliquia are never known to exist as integrant parts,
but which, as just stated, constitute the most ele~
vated mountains, are always found to dip towards,
and at length underlay the strata, &c. forming the
lower hills and plains, in which reliquia do occur.

k. Between strata abounding in extraneous
fossils, beds of stone or other matter frequently in-
terpose, which seldom or never contain organic
remains in any situation.}

I. In strata with a slaty or laminated texture,
extraneous fossils are always compressed or flat-
tened,t+ although the same species, in concomitant
strata of substances not laminated, preserve the
perfect bulk of their originals.

. m. The parts of organized bodies most common
in a fossil state, are those which are known longest
to resist putrefaction and decay—i. e. wood - and
the leaves and stems of certain plants—shells,
bones, corals, and other bard parts of animals.

n. Very tender and succulent bodies, whether

+ Thus strata of rock-salt and gypsum, which rarely hold ex-
traneous fossils, sometimes alternate with clays and sandstdhes,
abounding in those bodies—Our Derbyshire toadstone, in which
the smallest trace of organic remains has never yet heen discovered,
runs between strata of limestone full of petrifactions.

++ This observation has usually been confined to petrifactions
found in strata of common clay or other argillaceous substances,
but is equally applicable to all extraneous fossils bedded in lamin-
ated stones, whether argillaceous or not.




§. II. RELICS. Phenomena. i

animal or vegetable, are rarely found in a fos-
silized state.

0. Shells, and various marine exuvie of the ver-
mes class, without the intermixture of other organic
remains, are most commonly found in the strata im-
mediately reposing on, or following tracts of granite,
gxieiss, and the other rocks, in which extraneous
fossils are never imbedded.

.p. Strata containing the remains of fish and ma-
rine shells, &c. mixed sometimes, with the parts of
amphibious animals and plants—or those in which ve-
getables only occur—generally succeed, or rest onthe
tracts, in which the exuvie of vermes alone are found.

g. The remains of land-animals, particularly of
the class mammalia, rarely occur in regular strata
" —When they do, the strata are usually superficial ;

overlaying, but never dipping under, beds of other
formation.

r. Animal rcliquia, particularly the marine, "
though not confined to, are most common in calca-
reous strata.

s. Vegetable reliquia frequently occupy inde-

. pendent argillaceous beds, especially those produc-
tive of coal.

t. But strata containing vegetable remains only,
or vegetable remains mixed with fluviatile shells,
&c. sometimes (though not often) alternate with
strata, in which marine relics are found. }

+ Coal-beds and their accompanying argillaceous strata, holding
only vegetable remains, have, in some parts of England, been found
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u. In strata holding vegetable reliquia, as well
as in those in which the animal occur, the different
species are sometimes confusedly mixed or blended
together—But

. It more frequaltly happens, that the dlﬁ'erent

speaes are found in distinct or separate accumula-
B. 4. The phenomena peculiar to petrifactions
may thus be stated.

a. Petrifactions are generally confined to moun-
' tains, or other elevated situations, where the mors
ancient of the secondary strata are presented to our
view. (v. §. IIL Seil, &c.) B
- b. They are usually incerporated in the earths
and stones, of which these strata consist,{1 forming

-

separated by seams or very thin strata of calcareous stone, contain-
ing echinite and other marine productions About a mile
from Buxton, Derbyshire, on the right of the Macclesfield road, a
coal-pit was opened some years back, in which we-observed strata’
of shale and ironstone abomding in impressions of anomite, &c.
although the interceding beds of coal and gritstone exhibited only-
vegetable petrefactions—these can only be considered as partial
exceptions, however, to the more usual phenomenon of vegetable
fossils and the remains of marime animals occurring in distinct
tracts, ) '
.4+ Thewost common exception to this remark, and to the fore-
going one, ander 4., oceurs in petrified wood, or woodstone,
(Lythoxylon) which is generally confined to water or modem
alluvial tracts, and is mostly found in a loose or unconnected state.
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as it were, a part in the original fabric of the
globe. +

c. No partlcular petnfactmn is conﬁned wholly
to one kind, or species of stone—

d. But, it is observable, that many species and
. families of petrifactions are common, in particular
strata, which, in others of a similar nature, and be-
longing to the same tract, are extremely rare.+t

e. The substance, which forms the petrifaction, is
frequently of the same nature as the surrounding
rock.—

J. When it differs, it is always found to consist

of mineral matter with a finer texture, or gram, than
that of the matrix.

+ Hence, more intimately connected with geological researches,
and the various theories devised to explain the primitive state and
formation of the globe, than the conservata, which usually occur
in modern or very modern strata. Vide § IIL Soil, &e. - . - ¢

*++ Echinite are more -common in chalk, than 'in othex
calcareous strata, apparently deposited at the same period— Pis-
cine remains are frequent in bituminous marlite, though rare in
common marls and limestones of the same formation.—Some spe-
cies of shells are peculiar to compaet limestone, and one (an am-
monitc) to alluminous schistus.—Another has only béen found, we
believe, in the black, bituminous, shale acoompuiying our coal-
strata,—At least, we have to observe, respecting this last mentioned
shell (Anomia Pecten. Linn.) that in all the specimens of it, which'
we have collected in various parts of England, the substancé i
question has always formed the matrix—nor have we ever seen a:
vestige of it, inany of the other argillaceous stones attendant on
coal. .

¢
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&. ‘A petrifaction often consists of several distinct
minerals, +—

h. Sometimes only of one.

i. The common constituent substances of petnfac-
tions are earths and stones of the calcarcous, argil-
laceous, or siliceous class (vide §. III. Substance. )
. k. Some of the other earths, and alsp the metal-
lic, saline, and inflamable bodies, -occur in petrifac-
tions, but much less frequently, than the substances
above mentioned.

I. Animal petrifactions are observed to be lgss
common, in proportion to' the greater degree of lo-
comotive power the originals possessed. 1+

m. The vegetable petrifactions most.common, are
such, as. bear the form of plants growing in moist
and hoggy. grounds. 1+

n. The petrifactions hitherto recognized, how-
ever,as bearing the forms of plants or animals, known
to exist at present, are very few, compared with those,
the hvmg species of which have not, as yet, been dls-
eovered ‘H"H ' :

......

+Thuschalkandﬂmt0ft¢nfommmepamof an echi-
a,qte and in Derbyahive, chert, calcareous spar, bitiimen, aafl quartx,
arefmuenﬂy ingqrporated together in the,same shell. | -

* ++Shells and' zoophytes abound in. petsifactions; fish' and upte-
rous, insects, are more rare—The petrified ramains. of the mammakia
age still less. frequent ; and winged. insects and birds have, perhaps,

neyer been found in this state, .

.ttt Partigulasly. some spegies of thecryptogm and gramina.

it It it true, some of our European petrifactions have been

Al
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0. Of petrified shells it has been observed, that
some families are most common, which afford the
fewest known species in the recent state.

P, A petrifaction rarely, if ever, exhibits a com-
plete change, or substitution of mineral for organic
matter ; more or less of the original animal or vegeta~
ble substance being generally present, and discover-
able either in the external or 1ntemal parts of the
fossil. +4 "
. q. The petrifying process is carried on, in some

waters, at this day; but appears to be confined to
the formation of petrified wood, or woodstone. .

ascertained to originate from certain plauts and animals peculiar to
tropical climates; and a few others, particularly in France and
England, have been referred to native species; but the far greater
number remains unknown in the recent state,

+ Anomia, nautilus, &c.—shells of the same genera as those
most frequent on our shores, the volute, patelle, and cypred, for
ifistance, rarely occur petrified,

1+ This remark, we believe, will hold good in almost every in-
stance; even in what are called the most perfect petrifactions, if they
be properly submitted to examination,—In shells and corals petri-
fied, the original calcareous matter is frequently seen covering the
surface, or remaining in small portions in the internal parts—(a sin~
ghilar example of this occurs in a specimen of petrified coral de-
scribed in * Derbyshire Petrifactions,” Vide Plate 18, Fig. 2. 3.)
and is readily distinguished, although the substituted mineral, form-
ing the prin¢ipal portion of the fossil, be also calcareous.—In the
common vegetable petrifactions of our coal-stratn, some vestige or
remains of the original bodies, may almost always be traced; and in
jasperized wond, which presents, perhaps, the most complete mi-
neral change known, vepetablé matter still exists, according to the
experiments of Mr. Parkinson.- Vide “ Organic Remains.” p.-344.
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r. Petrifactions rarely exist in veins.

C. 5. The phenomena peculiar to the conser-
vata are as follows.

a. Conservata, for the most part, occur in low
or flat fracts, where the strata, consisting chiefly
of loose or unconsolidated materials, are - evi-
dently of modern formation.

b.They are also found inthe caves and fissures which
pervade the more ancient, mountain strata.t}—But
. ¢. Are rarely incorporated in the stone or other
substance, of which such strata consist.f+

+ The animal conservata, that chiefly occur in strata of this dis-
eription, are shellg, coral, bones of fish, and other marine remains—
The vegetable, are the beds of bityminous wood, found at Bovey,
near Exeter, (and in some other parts of England—also in Iceland,
various parts of Germany, &c.) and those of decayed trees and
Pplants, not bituminated, which have been noticed inmost parts of the
world, but particularly on the eastern coasts of this kingdom,
(Vide Dr. Correa de Serras's paper on this subject. Phil. Trans,
1799. p. 1.) The materials of the strata are principally marls,
‘clays, and sand—sometimes chalk and porous limestones.

+ The conservata found in caves, &c. are mostly the bones of
quadrupeds.—The caves, or chasms, are generally in calcareons
strata; and the inclosed remains, for the most part, invested by
stalactitic depositions,

+t++ The Conservata are not wholly wanting among the remains
imbedded i in the more ancient of the secondary strata.—We have
met with yery perfect specimeps in that state, both shells and
corals, lodged in the solid limesgones of Derbyshire, and surrounded
by complete petrifactions of the same species. These instances, how-
ever, are rare; the conservata in gengral being confined to the
the strata and other situations above enymerated,




§. II. RELICS. Phenomena. 13

~d. Theyalso occur in the beds of rivers, + and

e. In most situations, where mineral or other mat-
ter is daily accumulating.t+

f. The conservata are found in all states, between
that, in which actual decay, or the separation of
the constituent principles of the original, takes
place, and that, in which further decay is prevented,
either by a new combination in the remaining prin-
ciples, by an impregnation with mineral particles,
or by some other natural process, incident to these
bodies.

g. The animal conservata most common are such
remains, as are most rare in the petrified state—
i. e.- the bones of mammalia and fish—and shells of
the same genera (often of the same species ) as those
found in the neighbouring seas.

h. The most common vegetable conservata are
wood and other parts of trees.ttt

i. The conservata are more frequently referable
to plants and animals now existing than the petri-
Jicata—yet

+ The bones of quadrupeds, wood, moss, &c.
. ++ Among the conservata fonndinsinmtionsofthisk_ind, are
to be reckoned the bones of animals deposited in the banks of
rivers, &c., wood and other parts of trees preserved in our bogs
and morasses, and lastly, perhaps, turf or peat itself, (of which
such bogs &c., generally consist) as long as it retain its vegetable
.pature_and structure.

++ Frequently such as are known in the recent state.
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k. Many occur, which do not appear to bdong
to any known living species.t+
1. The conservata are not uncommon 1n mineral

veins.}++

et
Origin.
et s .
THE origin of cxtraneous fossils is obviously de-
monstrated by the attendant Phenomena. (§. IL
3. 4.5.)

A. 6. Conservata cannot preperly be said to
eriginate from, since they really are, the remains of

ﬁ Parhcularly among the remains of the mammalia.

+++ At least in those which iatersect secondaty strata. Many
instances of both animal and vegetable remains, in the state of con-~
servata, occurring in mineral veins, have fallen under our own ob-~
servation, and others well authenticated might be adduced. We
shall here only notice two,— Fir-trees, found in a lead-vein in Wales
some few years back, the wood of which was unchanged, except in
being strongly impregnated with galena, (we are obliged to A,
Mills, Esq., of Dublin, for our knowledge of this fact) and the
entire skeleton of a very large elephant, discovered about 90
years ago, in working a vein of lead near Wirksworth, (Derby-
shire). The skeleton was fouud at the depth of 40 yards, and,
from the written account which remains with such parts of it as
were collected, appears to have been in a very complete state of
preservation. One of the grinders we examined lately in Mr,
Watson's possession, at Bakewell ; and found it to differ little-from
a recent tooth of the same kind.
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plants and animals, introduced by different processes
of nature, into the mineral kingdom. (§.II. 1.)

B. 7. Petrificata owe their form to organized
bodies; their substance they derive generally from
winerals. (§. 1I. 2.) %

+ The origin of extraneous fossils, particularly of petrifactions,
has afforded a subject for much speculation among the learned.
About the beginning of the last century, the writings of our English
naturalists were filled with disputes and contradictory opinions om,
this head; many esteeming these productions to be mere fusue
naturee, while others ascribed their formation to an imaginary
plastic power of the earth, by which, it was contended, stones
and other fossil substances, with the regular form of  animals
and vegetables, might be generated.—Another singular theory of -
the time, proposed to explain the origin of these bodies, was that of
the learned and ingenious Lhwyd, who supposed extraneous fossils
to be generated by seeds and spawn taken up in vapour,
and, after being precipitated in rain, deposited by the percolat-
ing water in the crevices and fissures of the earth.—Here,
according to the hypothesis, meeting with a proper matrix, the
seminal particles gradually expand, and produce fossil bodies, in
form resembling the parent animals or vegetables. (Luidii Lithop,
Brit. p. 136.) In opposition, however, to such fatile opinions,
several philosophers of the period above alluded to, main-
tained, that formed stones (as this class of fossils was then ge,
nerally called) were real organic bodies petrified; or, at least,
stones moulded in cavities previously filled by animal or vegetable
matter—a position now fully established, by the multiphed obser-
vations of succeeding naturalists. For the controversy on this sub-
Ject, vide the works of Ray, Hook, Lhwyd, Woodward, Lister
_Plott; Morton, Leigh, &c. &c.
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R ——

Introduction into the Mineral Kingdom.

It is inferred from™ the foregoing Phenomena,
that the introduction of extraneous bodies, . mto
the mineral kingdom, has been effected in various
modes, and at various periods, during a succes-
sion of ages; but, with respect to those, from which
the petrificata derive their form, chiefly while the
superficial parts of the globe were in their primeval
soft, or liquid state,tt and the ocean far above its
present level.

+ Mineralogists by no rneans agree in their suppositions respect-
ing the period or manner, in which organized bodies have been intro-
duced into the fossil world. The deluge was formerly considered
by many, as an event in the natural history of our globe, which
satisfactorily accounted for the accumulation and interment of ex-
traneous remains, in every situation—even when found at the

_ - greatest depths, and enveloped in the hardest substances, in which

these bodies occur. By modern geolognsts however, and indeed
by those who are the most strenuous in contending for the uni-
versality of the deluge (vide Mr. Kirwan’s Geol. Essays) this ca-
tastrophe is not esteemed adequate to the production of those
appearances, which organic fossils generally exhibit; and, at most,
1s only supposed to have been the cause of partial and superficial
depositions of these bodies—such as are discovered in loose or tre-
velled materials, or merely in the external clefts and chasms of ge-
nuine, solid strata,—Hence (with reference to that deep and
extensive mass of imbedded, marine remains, which limestone
tracts usually afford) it has been observed, “ Ubi testacea et litho-
phyta fossilia existunt in magna copia, ibi quondam fuere maris lit-
tora aut abyssus, cum sint mera vestigia maris, omni historia
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"The.subject of the present section presents itself
under two heads—The Periods at which, and the

po—

anhquwra Diluvium vero non demonstrant, sed tantum longi-
oris cevi rudera’ Syst. Nat. ‘The systems of a Woodward and
a Burnet thus rejected, and it must be admitted, we think, by all
who have well attended to the subject, rejected on sufficient grounds,
recourse has been had to other theories, which might better ex-
plain and connect the various facts, established in the study by
those, who, not satisfied with a mere inspection of extraneous
fossils in cabinets, have investigated these relics of unknown ages,
as objects of geological importance, in their mineral beds.

With naturalists who have thus cultivated a knowledge of
these bodies, it is now a generally received principle, that extra-
neows fossils are the productions of different periods.—This as-
sumption is supported by various phenomena: principally, how-
_ever, by the different states, in which these bodies are found—by
their occuring in strata, which, from facts not connected with re-
liguia, are evidently of various formations, and by the agreement
observed between these different states, and the periods at which
. the inclosing strata are supposed to have been deposited.—In
' superficial strata of modern formation, the organic remains being
scarcely altered from their original state—while in strata of a more
ancient order, and, in point of relative situation, inferior to the
preceding, they are, for the most part, completely mineralized.
The next principle adopted in the study is, that tke introduction
of extrancous bodies into the mineral world has been cffected by
various causes. 'This proposition will not be disputed by those, who ~
have attentively examined .the facts, from which it is deduced.—
It is obvious, that the same cause could not involve marine re-
mains in the heart or substance of a rock, which collected and de-
posited, in its clefts or fissures, the relics of lend-animals only-that'
the means, whatever they might be, which nature employed in
dispersing the bones of elepbantsand other quadrupeds, in a loose
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Agency by which, the -deposition of ‘organic- bodles
has been effected in the mineral regions.,

and comparatively superficial state, over various tracts of country,
‘were not the same as those, by which vegetable rémains have been
infixed, at the greatest depths,. in the earth, and made integrant
parts of solid strata—neither, it is almost needless to add, can we
suppose, that exactly the samme natural operation could, at one
time, form accumulations of sea-shells and corals, and deposited
them in calcareous strata, and, at another period, collect the re-
mains of plants only, and bury these in beds of argillaceous matter.
As, however, a diversity in the time and mode of introduction
into the mineral kingdom, will scarcely be denied to extraneous
fossils, it only remaius with us to point out the theory, which, in
our opinion, best agrees with the principles just stated, the founda-
. tion of those assumed above, as our text. .
" Itis evident, that a theory of the mode, in which organic bodies
Jhave become subjects of the mineral world, includes, in fact, a ge-
neral inquiry into the formation of the earth, since extraneous fossils
exhibit some of the principal phenomena, on which such an inves-
tigation must be founded.—The various theories hitherto devised
for illustrating the primitive state, as well as the present structure,
of our planet, have been reduced to two classes.—The Pulcanic
and Neptunian—the first referring the origin of most mineral
phenomena to Jfire; the latter, to water. Of these two classes the
last has most consistently adapted its principles to the facts, which
extraneous fossils present ; and, among the different * theories of
the earth” constructed by the Neptunists, that of WERNER, or at
_least that, which the geologists of his school propound as his,
seems best calculated to stand the test of experimental inquiry.
" Neither the limits nor design of this introduction, however,
permit us to give a detail of the Wernerian system of geology
in all its parts; but, in the following sketch will be found most of
its leading propositions; or, at least, such of them, as more im-
mediately apply to the object of the present work—to these are
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*"A.8 The .pe'rz‘ods of introduction may be reduiced
to three principal and determinable ones— -

added a few cursory observations and notices, illustrative of the
geological opinions of De Lug, Hutton, &c.
FORMATION OF THE EARTH,

. AND
Introduction of Extranecous Fossils into the Mineral Kingdom,
According to the modern Neptunian System.

1. The materials which compose the globe, or at least its super:
ficial parts to a certain depth, have been in a soft or fluid state.

(Obs. De Luc supposes our globe, during thie first periods of its
existence, to have consisted of a dry, central mass, with another
concentrical to this, in a soft or mud-like state, and a liquid covering
the ‘whole, and eontaining the various substances, which after-
wards formed by precipitation the primordial strata.)

2. This fluidity was the effect of solution in water, and not of
\gneous fusion,

" 3. The different earths, together with the saline, uylmm
and metallic substances, thus dissolved or suspended in water, con-
stxtuted what has been called the chaotic fluid.

'(Obs. Mr. Kirwan believes, that the various memlsnbstznces,
which the surface of the globe at present exhibits, were at the very
commencement of their existence, in that state of miriute division,
aqueous solution requires; and, of course, not orginally ereated in
2 solid or compact form, and afterwards dissolved, as some authors,
who support the Neptunian theory, have supposed. Vide Geol.
Essays, p. 10.)

4. From this fluid, the substances just specified were successively
and, at distant periods, gradually deposited.

5. These depositions were either chemical or mechanical.

(Ob. Stones originating from mechanical deposits are distin-
guished by the want of the sparry or crystalline texture; or, more
generally, by their integrant parts exhibiting traces of fracture and
attrmon, as in some sandstortes, pudding-stones, certain limestones,
&c. In chemical deposits thereis no such appearance, the con-

PS
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a. 9. The Jirst period, commencing with ‘the
existence of marine animals, and ending with the-

stituent particles having been consolidated by crystallization; as
in granular limestones, granite, gueiss, &c.)

' 6. The first deposits from the chaotic fluid were chemical, con-
sisting of siliceous and argillaceous earth, a small proportion of
the calcareous and magnesian, with various metallic particles, par-
dticularly iron. These ingredients partially separated, and crystal-
lizing according to the laws of elective attraction, produced in the
first instance quartz, feltspar, mica, &c., which, collectively con-
-creting, formed rocks of the granitic class.

(Ob. Hence, granite and its varieties are mwersally found to
underlay. other rocks; copstituting, as it were, the fundamental
basis, on which stones of subsequent formation have been de-
posited)

7. After granite, other pr:mary rocks were deposited, ap
gneiss, micaceous schistus, argillaceous schistus, porphyries,
&c.—previous to the exigtence of organized bodies.

(Ob. Inferred from these rocks never exhibiting orgamc remams
in their compositions. - In some instances, granitg, gneiss, &c., ap-
pear to be coeval.)

8. These primgry vock formations were not generally deposited
in concentric strata; but mostly in immense, irregular masses, of
which the more elevated parts now constitute the highest mountains
of our globe.

(Ob. Even secondary mountains, according to Wemer, owe

- their elevation to the structure of the primary rocks, on which those
of secondary formation, were deposited—and hence, the strata in
secondary - mountains are more or legs inclingd, according to the di-
rection of the base, on which they are incumbent. That . the
primary depositions would gengrally assume a massive form, or if
a stratified, that the position of such primary strata would be ver-
tical or highly inclined (the state in which they are mostly found)
is interred from the known properties of crystallization, by which
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Jormation of plants; the surface of the ocean being
.then so much above its present level, as to cover the
summitsof all secondary mountains. (v, §.II1.Soil.)

process, and not by that of a mere mechanical subsidence, the
materials of primative rocks, as just stated, are supposed to have
been compacted, Vide G. Essays, p. 21, also View of Nept.

.and Hutt. Syst. Geo]. p. 106, where the massive structure of the

unstratified primary rocks, and the frequent vertical position of the
beds in suchasarestratified, areaccounted foron Wemer’s principles.

De Luc, in explaining the formation of mountainous tracts, and
the dislocation of the strata which compose them, states, that all rocks
were formed by simple deposition, and that, consequently, the ork
ginal position of the strata was horizontal.—That these. honzontd
strata, constituting the bottom of the ancient gea, from which they
‘had been gradually deposited, formed akind of shell or crust, over

a mass of moistened suatter, with wluch the original, dry, central
part of the globe was surrounded. (see former Obs, to  prop. 1.)
That during the consolidation of these strata, the water, from the
mass under them, was gradually absorbed by the dry substances in

.the centnml nucleus; apd hence, in process of {ime, instead. of a

uniform, soft suppert to the incumbent beds, one of a solid but
ramified structure was formed,—the mineral materials, of wbach it
consisted, coalescing and becoming compact on being do-

_prived of moisture. That, in proporlion as the branches .of thu

support were more cuntracted by subsequent consolidation, the in-
tervening cavities were necessarily extended; and that, at Iength

_the superficial crust gave way, in different parts of the earth’s sur-

face; and while one edge of a fragment sunk down, the other re
‘mained elevated on the solid ramifications, which bad previously
supported the whole external shell of concentrical strata, Thus
our author endeavours to explain the retreat of the ocean, into the,
at present, depressed parts of the globe, the first appearance of the
great mountains which brangh through our continents, and the va-
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Obs. During this period the most ancient of the
secondary tracts- were formed, and the remains of
zoophytes and shell-fish, the only animals apparently

fied and disordered position of the secoudary strata, which- rest
agamst them.

* In Hutton’s systenr of the earth, mountains are considered as the
productiot of subterraiieous heat.” The Doctor supposes our pre-
seat habitable earth to have been formed of muterials furnished by
the decay of one more ancient. These materials, collected at the
bottom of the seu; and horizontally arranged by the action of the
‘water, were first consolidated into strata by an intense subterraneous
heat, and afterwards broken and elevated by the eruptive force of
the same ageut, acting on mineral matter in perfect fusion. Thus
he aceounits for the emersion of our continents from the depths of
the ocean, tite formation of’ mountainous tracts, and the various
divéction’and positions, in which their strata have been thrown.
The qeeted matter, which’ accompamed these effects, still exists, ae-
cording*to 'his theory, in the subistances of veins and wstratified
$ocks, o’f which'last trap and gramte tre the principal. - Hence ac-
cordliiy t6' ‘Dr: Hutton, granite'is a indré tecent rock formation than
the s‘uperl'hcumbent strata of ‘other stﬂtl'es”énd earths.’ !

The action of subterancous fire, under various modifications, his -
‘been used, aldo, by Whitehurst, Lazzarg" Moro, Faujas $t. Fond,
‘Bdrrt, Raspe, and manv ‘other authots, ‘in-éxplanation of  the phe-
nomina “of* mountmne, and the dentngement of the st'mta whxch
‘ompose themn ) -

" 9. After the formation of the prithary rocks, the watet, which hi-
lierfo cover red the entire surface of the earth, began to diminish in

Beight, dnd the more elevated part‘s of our continents’ to appear.

(Obs Hence the secondary mountains never attain the height of
lhe primaty, being deposited w llen the waters were lower than the
summxt of these greater rock formafions, :

The diminution in the height of the witer is accounted for, by

\
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then existing, enveloped in the substance of the
strata.

supposing, that the ocean, after the first deposits, began to retire
- gradually into the internal cavities of the earth. It need not be
pointed out to the scientific reader, that the assumption of subter-
ranean caverns, capable of contaiving the vast body of water, which
according to the Neptunists covered the whole surface of the
globe, forms one of the most excepnonable principles in their
theory.)

10. Soon after this period organization commenced—marine
animals of the Vermes class being first created, and their re-
mains gradually enveloped by subsequent depositions from the
ocean.

11. The depositions immediately after animal life oommcmed
were partly chemical, partly mechanical—

12. The chemical consisted of such matter, as was originally dis-
solved in the ocean—the mechuical, of such materials as its long
continued action, on the emerged parts of the globe, had again, for
a time, suspended. - .

(Ohs. These depositions form the intermediate or transition
rocks of Werner. They rest immediately on the primary, and
contain but few petrifactious, which are always marine-—generally
shells or zoophites.) -

13, The strata formed by these depositions were clneﬂy of
rubble-stone, sandstomes, some limestones, brecciss, argiliite,
cherts, and, perhaps, porphyries and sienite. .

14. The water, after depositing these latter formations, conti-
nued to diminish; consequently, in process of time, a larger extent
of land was uncovered, and fitted for the reception of amémale
and vegetables. :

15. The partial disintegration of the emergedstmla being still
carried on, the remains of such animals and vegetables, as had
existed om those portions of the carth, which the mechanical ac-

\
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b. 10. The.second, commencing with the forma-
tion of plants, and an increase of those animals which

tion of the surrounding waters had destroyed, were collected
by the ocean, and after a time deposited, either with the mine-
ral materials recently ecquired, or the remainder of those origi-
nally suspended in the chaotic fluid.
_ (Obs, We are not assured, that the Wernerian Geogmuy em-
ploys this proposition alone, to explain the formation of what
are termed sfratified rocks (Vide. prop. 16); but if so, must re-
mark, it by no means accounts for the phenomena attendant on
certain coal tracts, aid others, consisting of strata of this otder,
which vegetable remains are found naaccompmd by marine
relics.)

16. The rocks formed at this period, containing more mecham-
cal deposits than the precedent, were more geuerally arranged in
horizontal strata,

(Obs. Hence Werner distinguishes them by the title of strata-
- fied rocks. 'Theyabound in petrifactions,—The latest formed con-
taining the most vegetable remains.) ’

17. They consist principally ofhmatom,mtdctom,mdpud
dingstones; gypsum, trap, and various coal-strala— more
rarely argillite, porphyry, and some other substances.

18. They constitute mountains frequently, but of a height much
inferior to those composed of primitive (6. 7. 8.) or transition
rocks (10. 11. 12. 13.) on the sldesandextended bases of which
they were deposited.

19. After this period, the sea gained gradually its present level,
and its last depositions were, for the most part, such substances, as
now compose the low hills and plains, between the more mountain-
ous parts of the earth.

20. Such are chiefly the various chalk-strata, perhaps some
limestone and coal ?—~with sand, clay, marl, and other unconsoli-
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are peculiar to” the ocean—ending with the time,
at which the ocean, after a gradual subsidence

21. Alluvial and Volcanic tracts have been formed at various
periods; but, in general, since the sea retired within its present
Limits. '

(Obs, Alluvial beds have been deposited by rivers, lakes, and
inundations of fresh-water. The modern are found in vales, on
the banks of rivers, and other low situations. They principally con-
sist of gravel, sand, clay, &c. the debris of morc ancient strata.’
The ancient alluvial are, perAaps, some sand-stone, shales, and
- coal-strata.)

22. Veins have also beenformed at various periods, during the
consolidation of the strata they traverse; but generally before the
sea had quitted the mountainous parts of our continent,

23. Veins were originally empty rents or fissures, open at the
surface of the rock or stratum, through which they run.

24. These fissures were gradually filled, with the mineral sub-
stances they contain, through their openings, from above.

(Obs. Accordingto Werner'stheory of Veins.—Mr, Kirwan is of
opinion, however, thut, though some veins have undoubtedly been
thus filled, the materials in most have been deposited by successive
percolations.)

" Such are the leading principles of the Neptunian Theory, now
generally adopted by the Wernerian school. The geological facts,
on which these principles are founded, are very numerous; those
which appertain to extraneous fossils we have stated; for the rest,
we must refer our reader to the works of Werner, De Luc,
Saussure, Pallas, Chmpenner, Kirwan, Jameson, Williams, &c.
Those who wish to examine the objections to which the Neptu-
nisn system is liable, may comsult, with great advantage, Pro-
fessor Playfairs excellent  lllustrations of the Huttonian Theory
of the Earth,” and an answer to the same, of considerable merit,
‘intitled “a comparative view of the Huttonian and Neptunian
Systems of Geology.”
’ E
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through several ages, first attained its present
level. +

Obs. During thisperiod, the less ancient and some
.of the modern tracts (v.§. IIL. Soil.) were formed ;
and the remains of plantsand fish, as well asshells and
other relics of the vermes, added to the fossil world.

Towards the middle of this period, it is probable
the mammalia and other land-animalswere either cre-
ated or considerably encreased in number, as their
remains are found, though very sparingly, in some
modern strata, supposed to have been deposited, just
before the sea had finally retired to its present limits.

c. 11, The third period commences with the re-
duction of the ocean to its now actual level, and con-
tinues down to the present day.

Obs. Throughout this last period, modern and
very recent tracts of alluvial and some other strata,
&c., have been deposited, and various extraneous
fossils, particularly the remainsof the mammalia, in-
troduced into the mineral kingdom. .

+ The subsidence of the ocean, assumed above as a ready illus-
tration of our subject, is by no means contended for, as indubitably
established. That a gradual change, in the relative level of the
sea and land, has taken place, is a fact proved by numberless phe-
nomena; but it is of little moment in the study of extraneous fos-
sils, whether this change is considered as the effect of depression
in the water, or of elevation in the surrounded continents. In either
case, the same agents must have operated in the introduction of
organic bodies into the mineral strata, thus elevated above, or
abandoned by, their parent element.
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B.12. The agent, by which the introduction of ex--
traneous fossils into mineral strata&e.,hasbeen chiefly
brought about, is evidently water—i. e. of the ocean
—of ancient lakes and inland-seas—of rivers, cur-
rents, and modern lakes—of local inundations—of,
perhaps, the general deluge.

“a. 13. The ocean—to the agency of which, when
in a primary state, and during the first period, (9.)
18 to be referred all deposits of sea shells + and other
marine bodies found in strata, which immediately
follow granitic rocks, or which dip under, but do not,
alternate with strata, holding the remains of fish or
plants. _ '

To the same agent, but more nearly approximat-
ing to its present state, +1 during the second period
(10.) are to be ascribed all other accumulations of
organic bodies, in which marine remains make a
considerable part, and which are deposited in re-
gular, determinate beds of stone or other matter.

Obs. The process by which these remains were
enveloped or surrounded by their present minera,l.

+ « Shell fish appear to be of all others the most ancient; per-
haps the reason might be that they could live in water more turbid
with heterogeneous ingredients, and more fouled with petrol, than
_other fish, or because the sea was originally more salt.” Kirw. G.
"Eséays. P- 30. note. . :

- 4+ Some modern naturalists consider the envelopment of animals
and vegetablesin mineral strata to be still carried on at the bottom
of the sea, under the present constitution of our planet—among
these are Buffon and Dr. Hutton. The latter has assumed it as 2

leading principle in his Theory. of the Earth,
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beds, in most instances, appears to have been that of
simple deposition; but under various modifications.

Sea-shells and other marine bodies,possessing buta
small degree of locomotive” power, evidently have
been generated, have lived, and died, in the same ac-

cumulated heaps their remains now exhibit. These

have, apparently, in some instances, been gradually
intombed, by watter, precipitated from an immense
body of water, slowly, without alteration, through
an unknown length of time; and, hence, forming
strata of great thickness. These strata hold,through-
out their whole substance extensive beds of shells and
other organic bodies, the production of which must
therefore have kept pace with the increase of matter
deposited—an accumulation of mineral and organic
‘materials thus, by degrees, arising together.

In other tracts, marine bodies of the vermes class
have been more quickly enveloped. The matter
. of the deposition having been repeatedly changed,
forms, in such cases, only thin, successive strata
of various kinds of earths and stones, alternating
with each other. In these tracts, the reliqguia gene-
rally occur between the strata, that is, in the seams
or interposed. layers of clay, &c., (semi-strata) or
towards. the surface of each bed, the middle part, or
body of the constituent substance, being often void
of organic remains, 'These appearances indicate the
strata to have been formed at distant intervals of
time; and, that the deposition and consequent accu-
maulation of mineral materials, in each stratum, were
too sudden to allow. an equal. increase to the bodies
enveloped.
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Fish, or other marine animals, endued with a
great degree of locomotive power, have, probably,
been arrested in their course, and instantly killed,
by seme sudden diffusion of matter, inimical to ani-
mal life.} Hence, piscine relics occur imbedded i
shoals, as it were, in those strata which are pecu-
liarly the repositories of such remains.

Where vegetable fossils, whose originals grew on
dry land, are found mixed with marine shells, &c.,
in deep and regularly disposed beds,}t it is obvious

———
—_—

+ It may be somewhat difficult to conceive, how a diffusion and-
subsequent deposition of matter, fatal to fish and other swifi-
moving animals, could take place in those parts of the ocean,
which were previously habitable for such animals, and, of coume,
not greatly contaminated by mineral ingredients. That the canse
" of the event was sudden, and that the inclosure of the fish, &c., al-
most instantly followed their loss of life, is pretty evidesit, from thé
attendant phenomena. Mr. Raspe has considered all this, as have
ing been effected by sub-marine volcanic eruptions (v. Raspe. Ferber's
It. pref. p. 28.) A similar idea is adopted, with much success, by
Mr. Graydon, in his excellent aecount of the Monte Bolca fish.
These he supposes have been enveloped in a diffusion of lime,
arising from immense masses of calcareous stone, ejected in a cal-
cined state, by sub-aqueous volcanoes. (v, Irish Trans. vol. 5.p.310.)

++ The phenomenon of vegetable remains being sometimes
found mixed with those of the sea, has been brought forward as a
proof of the sgency of the deluge, in the interment of all organic
bodies in- mineral strata: but, in opposition to the inference in
question, it is very justly observed, that, where extensive beds of
seashells &c., owur,ﬁlmghmxxedmthvegetablemnammn-
guler streta, the appearances indicated are incompatible with the
torbulence and short duration of the deluge; at least agreeable to
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a transportation of vegetable bodies from the land to

the Mosnic account of that event. Regular stratification can only
bave been the effect of regular and long continued depositions;
and such could not have taken place during a ten-month’s flood,
even admitting it to have been universal. It has been assumed,
however, to obvidte the force of the objection, that, on the gene-
ral sabsidence of the deluge, a portion of its waters would remain
in various excavated parts of the continents, and there form exten-
sive lakes or inland-seas: and that, in these lakes have been gra-
dually deposited, not only the strata now under consideration
(viz. those in which a mixture of sea-shells and vegetable remains
occur) but also many of those productive of coal, in which no ad-
mixture of marine exuviz are found. 'The hypothesis is ingenious,
and undoubtedly not inconsistent with the structure and general
appearances attendant on eoal-strata, which frequently indicate
their formation to have been carried on, in the depressions or hollow
parts of more ancient strata. We cannot, bowever, acceed to the
eonclusion, that the water, once filling such depressions, must have
eriginated from the general deluge. According to sacred history,
the full development of the animal kingdom, as well as of the ve-

getable, had taken place long before the period, in which they were.

equally involved in one general inundation. And hence, in strata
supposed to have been formed by depositions from water left by
the deluge, not only, might we reasonably expect to find vegetable
and marine relics, but also, the remains of land-animals, of quad-
rupeds for instance, and even of man-himself.—For, however.
small a proportion the destroyed land-animals bore, among the’ ge-
meral multitude of organic bodies overwhelmed by this catastrophe,
—as they did exist, and as the bones of quadrupeds are certainly
as Iiaple to subsidence in water, as drifted timber, or other vegeta-
ble matter, they, no doubt, would occasionally be met with, in' the

strata in question, if such strata had really originated from the cause .
assigned in the hypothesis. But, on the eontrary, it is an indubi-.
table fact, that neither the remains of man, nor of quadruped, bave :
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the sea + must have taken place. In such instan~
ces, it appears probable, that plants and wood, spe-
cifically lighter than water, would remain floating
for a certain length of time, before their deposition

ever yet been found in stones or earths constituting strata prodtice
tive of genuine, mineral coal; nor, indeed, as interant parts of any
strata, excepting those which are decidedly of muchlaterformation,
than such as we are now treating of. To a far remoter period,
therefore, than that of the flood, must we recur, in any endeavour
tq explain or illustrate the agency of nature, in collecting and de-
-positing the materials of regular disposed strata, holding vege-
table remains alone, or mived with relics from the ocean; and
. immediately followed primary rocks, or such secondary, as con~
. tain only the vestiges of shells and zoophytes. ’

+ By the means of floods, rivers, and various other causes—The
reader will observe, we are here referring only tosuch strata as con-
sist of extensive and, apparently, undisturbed beds of sea-shells &e.,
mixed with a few vegetable remains.~~Where the testaceous re-

_mains and those of the vegetable kingdom are more equal, and
promiscuously mingled together, (But have strata holding organic
remains in this state ever yet been found?) or, where they separately
occur, in alternating strata, as they most certainly do in some rare
-instances, a fransposition of materials from the sea to the land
may be supposed to have taken place, rather than from the
land, to the sea. This may bave been effected in different ways.
The subsidence, occasioned by earthquakes or other causes, in
strata formed, or forming, by depositions from fresh-water, may
have subjected such strata for a time to the sudden inroads of the
sea, and a mixture of marine and vegetable relics would of course
be - the - consequence,— Where the remains of plants and sea-
_shells, &c., are alternately.exhibited in distinct beds, both a regular,
periodical influx of the sea, and, in the intervals, a formation of
strata from inland causes, seem to be pointed out. ‘
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at the bottom of the sea, could be accomplished :
and that this, at last, must have been effected by a
gradual attachment of mineral particles (suchas
the ocean then abounded with) to the surface of
* these floating leaves, stems, &c.—Thus inducing in
each individual, that degree of specific gravity ne-
cessary for its subsidenc eand ﬁnal deposition, in the
depths of the ocean.

b. 14. Ancient lakes and inland-seas. 'To the
agency of these, during the second period, are per-
haps to be referred all depositions of vegetable bo-
dies and fluviatile shells, embodied in deep and re-
gular strata, and not mixed with marine remains,
—alsp, in some instances, those deposits of plants,
&c., in which marine bodies very sparingly occur.

To these agents also, but during the latter part of
the second period, are to be ascribed many of those
deposits of vegetable matters, which occur in less
deep or regular strata, and which occasionally ex-
hibit the remains of mammalia, without any mixture
of sea-shells or other marine exuvie. '

Obs. On the retiring of the ocean from our con-
- tinents, no doubt, extensive lakes and inland-seas
were left in the hollows and depressions of the ori-
ginal strata. The waters of these lakes, &c.,
would for a time retain the nature of the sea, of
which they once formed a part; and hence, the
mixture of marine remains in their primary depo-
sits. In process of time, from the depesition of
the matter first held in solution, and from thie con-
tinued influx of fresh water, the nature of these
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mland-seas would be changed and their deposits,.
of coﬂrse, contain only the remains of animals ca-
pable of existing in such waters (fluviatile shell-
fish, &c.) and the vcgetablc and mineral materials
poured into them by rivers and torrents..

~ The deposition of vegetable matter, &c., in in-
land-seas, would be carried on, for a certain length
of time, under the same processes as those supposed
to have taken place in the ocean. .

The accumulation of materials, however, ax‘lsmg
from the daily disintegration of the surrounding
mountain rocks, and the consequent debasement of
these barriers, must at length have reduced the
lakes and seas to the state of extensive tracts of
low, flat lands, scarcely covered by water. Over
these tracts, laid dry, perhaps, at particular seasons,
vegetation peculiar to swampy grounds would
doubtless soon commence; and, when the flat or
concave basis- was again covered with water (the
consequence of periodical rains, &c.,) would afford
a supply of submersed, organic materials, ready for
incorporating with the next deposit of mineral mat-
ter, brought in by streams and torrents from the
circumjacent hills. This process being repeated, a
succession of strata would be formed, abounding
in plants peculiar to low and moist situations.t

——

-

. + Such are found, generally, in the upper- beds of clay, iron-

stones, &c., accompanying coal tracts; and, from the different

species occuring in separate accumulations (at least in meost in-
F

»
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In still more recent strata, formed in this manner,
the bones of such land-animals would also be de-
posited, as the earth, in this period of its existence;
was fitted for supporting.t+ .

c. 15. Rivers, currents and madern lakes. The
influence of these, in the immediate deposition of
organic remains among mineral matter, is only to
be traced in those accumulations of sand, gravel,
clay, &c. which are evidently the production of
the third period.+++ -

The organic remains found in such situations are,

stances) appear to have-grown on the very spot in which their re-
mains are now intombed.

1+ These animals, as already remarked, must have been at this
period but sparingly distributed over the earth, since their remains
occur so rarely and only in the most recent of the strata, of the
formation we are now considering-—Had they been long created,
or had they, at this epoch of time, existed in considerable nym-
bers, their relics would now, doubtless, be as common in such
strata, as they are in the more irregular and superficial alluvial
beds of the succeeding (3d.) period.

+++ It is not, that we suppose rivers not to have existed during
the second period, that we have confined their operations to the
third: on the contrary it is highly probable that they began to
flow long before the sea gained its present limits; and, perhaps, it
would not be going too far, to assert with Dr, Hutton, that ¢ on
our continent there is not a spot on which a river may not formerly
have run.” (Theory of the Earth, vol. 2, p. 234)=—But the loose
. .and irregular depositions, from streams and currents of these early
ages, must long since have been obliterated by that waste and de-
gradation, to which even the most solid strata (theproductlom
of deep and still waters) have been subJect. ‘
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principally, wood} and the bones of mammalia.
Plants, as moss, &c., and land and fresh-water
shells occur also in the banks of such rivers as
aﬂ'ord a stalactitic tufa,

~ d. 16, Local inundations. To these agents, since
~ the commencement of the third period, are perhaps
to be referred most superficia} accumulations of
organic fossils, not deposited in regular strata, and-
which are not immediately connected with the pre~
sent or former coursett of still existing rivers. -

Partial inundations of fresh waters, in many in~
stances, appear to have,occasioned the deposits of
- animal bones, so frequent in the Joose earth or soil
of those alluvial tracts, which have pot, seemingly,
originated from the deeper, but more contracted
influence of rivers and currents, To sudden inun-
dations, also, are perhaps to be ascribed the destruc-

4 Often forming deltas at the mouths of large rivers. -
4+t Extensive depesitions of sand, mud, gravel, &c, cen-
. uectedmth a river; but considerably higher, as well ag lowertlmt
its present level, may be supposed to have.arisen from successive
mundations of such yivers; but, in general, will be foundtohave
eriginated from deep and wide spread lakes, united by a constant
.stveam or cprrent; the beds of which lakes have gradually as
sumed the form of alluvial land, and their contracted waters that
of g river, now taking its course through the materials deposited
in its former state. (For some excellent observations on the forma«
tion, of alluvial land by modﬂ‘nuvenandhku,vndel’hy&u
Hiustrations, p.350.) ‘
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tion, at least, .of those animals, whose bones are
found in clefts and chasms of ancient strata.t

. The extensive beds of vegetable matter, consist-
mg for the most part of trees, which have evndently,
grown and. fallen op the spot, where their remains
now lie deposited, and which are common on low,
flat coasts,}t are doubtless the vestiges of in-
roads and local inundations of the sea, Such, also,
appear to haye been the cause of thoqe superficial
accumulations of marine remains, in an unmineral-
ized state, which are frequently discovered, -on low
tracts of land,}11 at considerable distances from
sea.

1 The accnmulahons of bones which have been discovered in
some caves, are, 'perhaps, the gradual production of successive
ages, rather than the effect of any single inundation or other
catastrophe. ‘

- 4t Vide Dr. Correa De Serra's survey of a submarine forest
on the east coast of England. Philos. Trans, 1799, part 1. p,
145. Similar accumulations of vegetable matter have also been
observed on the western coast of this kingdom.

+t+ it perhaps may be doubted; if any deposition of organic
bodles has ever yet occurred, unequivocally demonstrative of &
general ﬂood-—The shells found in Peru on a mountain con-
siderably higher than’ any aﬂ'ondmg similer remains in Europe (vide

Hist. Acad. des Sciences, 1770. Phys. Gén. n. 7.) appear to have
been perfect petrifactions, included in the substance of the stone
of which the mountain consists; of course, they prove the subma-
tine formation of the rock in question, but not that its contents
have - been elevated ‘to -their present ‘situation by the deluge,
#s some geologists have supposed. -Even lovse or unconsolidated
depoulxofmanneremams, sometimes found, aceordlngtnl’alh&
in the more external fissures and veins of lofty primary rocks, in




§. IL. RELICS. . into Min, Kingd. 37

e. 17. The general deluge—can only be referred .
to as the agent of superficial depositions of marine
and other remains, mized promiscuously with each

which extraneous fossils do mot occur as integrant parts, are no
certain proof of this event.—It is highly probable, that secondery '
strata have originally covered many elevated tracts, where there
is, at present, no appearance of such formation; and hence, the -
deposits in question are, perhraps, merely the debris of such strata, -
long since decomposed.~That the disintegmtion of stratified rocks .
may have produced materials, with which, in some instances, the :
cavities, and even veins, in primary mountains have been fillad up, -
is a supposition by no means inconsistent with the general pheno-
mena of those tracts; and, that extraneous fossils formerly im-
bedded in secondary strata, will remain in a very complete state
.of preservation, long after their original matrix has been destroyed, : -
is, indeed, a fact sufficiently illustrated by the loose religusa,.
so abundant in the common soil of some countries, and which have -

been liberated, undoubtedly, by the waste and decay of their-
native rock. When, however, the remains of marine, and of
land-animals, eccur together in superficial accumulations, they.
certainly exhibit a less ambiguous evidence of the deluge, than,
such as we have just been recounting: yet not altogether a de-,
cisive one, except both kinds of religuia are found in a similar.
state of preservation.—If, on the contrary, the shells, &c., are
petnﬁdandthebonm in nearly a recent or Mmdnwdoom
dition, it is obvious they were not originally introduced into the
fossil kingdom at the same period, whatever.common cause may.
have brought them together at the present time; and, hence, the

auppott, which the presence of marine objects gives to the conclu-

sion, ‘that such deposits are.truly diluvian, is dane away with,—

Were the marine remains, it has been justly observed, i thesame _
state as the bones— then the conclusion that both had been im-

ported by the sea would have great probability; but withopt that,
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other, and loged in cavities, %c., at heights ta
which no partial inundation of the sea could redch.
Such depositions belong also to the third period.{+

their present union must be held as casual and can give no insight
into the origin of either.”—Playfair’s Illustrations, p. 475.—1It must
not be inferred, however, from the foregoing ohjections, that we
wish to establish a disbelief of the general deluge.—The existence
of that event is confirmed by authority far above the evidence of
geological facts—But, in the present study, it is particulary neces-
sary to guard against the too common error, of ascyibing effects to
causes, inadequate to their production,

" -4+ Noattempt has been made above to point out separately the
periods, in which extraneous fossils have occasionally been intro-
duced into veins; but it may be here generally observed—1. That
all geologists admit the formation of veins to be subsequent to the
cousolidation of the rocks they traverse—2. that different dates of

formation belong even to those found in the same tract or range of .

strata —and, 3. that Werner supposes a vein, consisting of variops
substances, to have been formed at various times, by successive
depositions or crystallizations.—Consequently the introduction of
extraneous fossils into veins has always been at a less remote epoch,
than that of the depositions of such bodies in the rock through
which the veins run—and, agreeable to the Wemeriag theory, even
plants and animals belonging to very distant ages, may be en-
veloped in the materials of the same vein. The agency, which
nature has employed i filling veins, is undoubtedly that, by which
the formation of the strata themselves has been effected; and we
may conclude, that extraneous bodies have, in general, been car«
ried into veins while the rocks, in which they exist, were still under
water.—In some instances, however, it would appear, that ve-
getable aud animal remains have been deposited, by floods and
various other accidental causes, in veins which have been fermed
since the emersion of the straja from the ocean, .’
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§. IIL

DISTINCTIVE CHARACTERS-OF THE
RELIQUIA.

ARE the characters used in describing and distin-
guishing these bodies; and depend on their mode,
rorM (essential and accidental,) pProToTYPE, sub-
stance, and soil.

Obs. The essential ForM distinguishes reliquia
from other fossils.

The essential ForRM, PROTOTYPE, and so1L, cha-
racterize the orders (v. Syst.)

The essential ForM and PROTOTYPE, the genera,
species, and varieties.

The suBsTANCE, accidental rormM, and soii, the
specimens. A *

v ——-

Mode. (Modus.)
--_.—‘-

Tue mode of extraneous fossils respects the state
or degree of mineral change, under which the form
of the original has been preserved.

Reliquia retain the form of their prototype under
the more or less perfect conservation of the original
body, or under a general substitution of mineral
for organic matter.

. 1. CONSERVATION (conservatio). In this .
_Pprocess the substance of the original is preserved
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with its internal texture, or that peculiar disposi-
tion of the constituent partieles, witich distinguishes
organic from inorganic matter.

‘Conservation is effected under, 1. a p1 ivation, or
loss of some’ of the parts or constituent principles
of the ongmal matter, 2. a conversion, or chemical
change in the combination  of the remaining prin-
c1ples, or, 3. a -mechanical impregnation with
mineral particles.}

2. PrivaTioN (orbatio.) -Conservata, in most
instances, are found wanting in the oily and volatile
principles, which were present in the recent body ;
the more fixed and earthy alone remaining under
the organic form and texture.

Obs. In this state the fossil bones of land-
animals frequently occur s+t insects preserved in

+ The different modes, in which the conservata occur, are here
comsidered as distinct;. but it will be obvious, that they are rarely
if ever so in nature.—They all, indeed, frequently take place in
the same individual; and the first, namely privation, is common
to all extraneous fossils.

+ Recent bones consist, principally, of phosphate of lime and
" gelatin, mixed with a small proportion of the carbonate of lime.—
The fossil subjects often retain a portion both of tlie gelatin and
phosphoric acid in their composition, particularly in their interior
parts; the surface only having undergone a privation or loss of
these principles. In-other instances, however, the gelatin and
phosphoric acid are wholly displaced; while a greater proportion
of the carbonic acid, .than that which existed.in the original state,
i found to be united with the calcareous matter,
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smber ;— also shells, corals, and other marine

In Professor Playfair's  Jllustrations” are many excellent re-
marks on the different states, in which fossil bones are found.—Some
of these which are applicable to our present subject, we shall take
the liberty to transcribe. After clearly and properly distinguish-
ing between those extraneous fossils which originate from organic
bodies, that existed defore the formation of the present Iand, and
those which are the parts of animals, &c., that have lived on the
" wery same continents on sohich we now dwell, our author proceeds
to consider the latter under two classes—viz., those which are
found in clefts and chasms, and which by the help of stalactitical
concretions are often converted into stone—and those which occur
in loose earth or soil, and which have not acquired a stony charac-
ter. No decided line, it is observed, can be drawn between these
classes with respect to their antiquity, as in many instances the ob-
jects of both appear to be coeval; but, in general, the remains
found in loose earth &c., are to be accounted of later origin, than
those inclosed in caves and chasms, as they are rarely preserved in
a manner so well fitted for long continuance.

The fossil banes which belong to the first of these classes, « are
generally found in the neighbourhood of limestone strata, and are
cither enveloped or penetrated by calcareous, or sometimes ferru-
ginous matter.” (v. Impregnation 4.) « Of this sort are the bones
found in the rock of Gibraltar” (these retain the phosphoric acid,
distinguishipg the substance of the bones from the mineral matter,
a carbonate of lime, with which they are impregnated) * and on the
coast of Dalmatia. The latter are peculiarly marked for their
sumber and the extent of the country over which they are scatter-
¢d, leaving it doubtful whether they are the work of suclessive ages
st of some sudden catastrophe that has assembled in one place, and
overwhelmed with jmmediate destruction, a vast niultitude of the
inhabitants of the globe. These remains are found in the greatest
abundance in the islands of Cherso and Osero; and always in what
the Abbé Fortis calls an ocreo-stalactitic earth. The bones are

G
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remains. Al these are found scarcely altered fromy

of various animals, concreted with fragments of marble and lime
often.in the state of mere splinters, the broken and confused relics
in clefis and chasms of the strata. Sometimeshuman bonesare said
to be found.in these confused masses.” i

.% A very remarkable collection of bones in this state is found in
the caves of Bayreuth in Franconia.”—Some of ‘these; however, it
is properly remarked, occur without any stalactitical concretion, so
that they belong strictly-to the class of fossil bones that kave not
acquired a stony character.—We may add, that many, which are
even invested with stony matter, exhibit no sign of mineral impreg-
nation or change, and of course are merely in the state, to which
the present note refers (Privation). )

The fossil bones which belong to the other class, or those which
are not imbedded in stony concretions, have heen * found in
all countries whatsoever, but always in the Joose or travelled earth,
and never in the genuine strata. Since the year 1696, when the
attention of the curious was called to this subject, by the skeleton of
an elephant dug up in Thuringia, and described by Tentzelius;
there is haydly a country in Europe which has not afforded instan-
ces of the same kind.  Fossil bones, particularly tusks and grinders
of elephants, have been found in other places in Germany, in Po-~
land, France, Ttaly, Britain, Ireland, and even Iceland. Two
countries, however, afford thiem in greater abundance by far than
any other part of the known world; namely, the plains of Siberia
in the old coutinent, and the flat grounds on the banks of the Ohio
in the new” ¢ The fossil bones found on the banks of the
* Obhio, resemble in many things those of Siberia; like them they
are contained in the soil or alluvial earth, and never in the solid
strata; like them too they are no otherwise changed from their na¢
tural state,. than by being sometimes slightly calcined at the sui
face; they are also of great size, and in great numbers, being pro-
bably the remains of several different species.” —* The ex-
tent of the tract, through which the Siberian fossil benes are scate
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'theeliving bodies; éxcept in the Joss orprivation of

tered, is a circumstance truly wonderful. ‘Pallas assures us, that
there is not a river of considerable size in ‘all the north of Asia,
from the Tanais, which runs into the Black Sea, to the Anadyr,
which falls into the gulf of Kamtchatka, in the sides and bottoms
of which bones of elephants and other large animals have not been
found. “This is especially the case where the rivers run in plains
through gravel, sand, clay, &c.;-among the monutains, the bones
are rarely discovered.” Playf. p. 458.

The most remarkable conservatum, however, 'that Siberia has
yet produced, is that of the carcase of a rhinoceros, dug from the
banks of the river Wilui—The skeleton when found was covered
with the hide ; and in some parts considerable portions of the mus-
cles and tendons still - remained attached to the bones! This, un-
doubtedly, is:to be considered as an example of -conservation under
simple privation { § IH. 1. 2.) effected by mere inclusion'in mineral

~ matter; for it appears, that neither an absolute chemical change,
nor a penetration of mineral particles had taken place to prevent
the decay of the fleshy parts, the -application of heat being
found necessary for that purpose, after the body had been exposed
sometime to the action of the opep air (v. Pallas Nov. Comment.
Petrgp. T. XVIL p. 386).

+ The .extraneous bodies ‘inclosed in amber generally -exhibit
every appearance of recent subjects.—They are mostly insects of
the smaller kinds, as ants, two-winged flies (diptera) small moths,
&c. It has been remarked, that these are seldom specifically the
same, as the insects of the country, in which the amber is disco-
vered—small vegetable bodies are also found in thls substance;
but more rarely than those just mentioned.

Amber has been found in almost every country in Europe; but
is most common in Prussia, where it occurs-in loose detached mas-
ses, on the shores of the Baltic.~It is sometimes found imbedded
also; generally at small depths, in alluvial tracts of sand, gravel,
clay, &c. and is frequently accompanied by fossil wood.

.
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their animal juices. Vegetable remains¢ are also

Amber is undoubtedly of vegetable origin, and hence has been
considered, by some authors, as an extrameous fossil itself.—But,
by parity of reasoning, most bituminous amd carbonaceous sub-
stances, and perhaps some earths, ought to be so classed, as m many
instances, they equally appear to be the result of principles, that ouce
existed in organized matter. It should be remembered, however,
that it is not the substance, but the orgasic form or structure,
which properly constitutes the essential character of an extraneous
fossil: and when this form has been lost in the mineral kingdom,
we conceive the matter once possessing it, as strictly to belong to
the class of fossils usnally styled Mtwc, as that, of which the
origin cannot 8o well be traced.

Shells and other rélics of the sea, differing - fromlherechtnb—
jects only in the want of the conneeting animal gluten, are commob
in the less ancient and moders strata of marl, clay, chalk, sand,
&c., inmost parts of the known world; but are no where perhaps;
more frequent than in this country, Those of Hampshire hava
been particularly noticed, for the perfect state of preservation: in
which they occur, as well as for the great number of distinct species,
collected together in the same tract. Both Woodward and Brans
der observe (v. Cat. Foss. T. L. part ILp. 93. et Haut, Fobs. pref§
that the fossil shells, &c.; of that county are found in the greatest
abundance, and almost in their native state, the loss of eolour exs

. eq)ted.—'l‘hey appear to be most common in Hordwell cliff ; but

the stratum, in which they are imbedded, a bluish clay or marl
covered by gravel and sand, extends quite aeross the New Forest;
and wherever dng into, lmsbem obnrvedm oontam theam'
sort of remains.

+ Trees and other vegetable bodies are frequently found bu-
ried in recent and modern tracts, without having undergone any
actual clmmcalchauge in the composition of their substance. We
have met with such in peat; particularly with the remamsofoak,
fir, and birch, which scarcely, in any visible quality, differed from
the recent WOods--no trace of bxtummlzatlon or other change be-




§. IIL. DIST. CHAR. Mode. . 45

found, differing from the recent subjects only in the
change induced by a partial decomposition or decay.

{
ing apparent in them. These must be distinguished from similar
bodies, in which the bituminous fermentation has commenced, as
is the case in most of the vegetable remains in peat, &c.,~and
from those, in which that process is in & more advanced state, and
connected with carbonization, as ia Bovey-coal and Suturbrand for
mstance.

Extensive, continued beds of unchanged vegetable matter,
as well as detached trees, are also common. Those on the
Lineolnshire coast, already noticed (mote +. p. 36.), censist of
roots, stems, and leaves of trees and shrubs, intermixed with the
remains of aquatic plants, &c. Dr. Correa de Serra, who has so
accurately described the appearances of these fossil vegetables,
observes, that the bark of the trees is generally as fresh as when
growing: and that their trunks, though mostly in a decomposed or
soft state, sometimes afford very sound pieces of timber, which
the people of the countty, use for ceconomical purposes. The’
Doctor himself separated from this mass of vegetable matter per.
Ject leaves, which he ascertained to be those of the Ilex Aguifolium,
and others, which he supposed to belong to some species of willow.
(Phil. Trans. 1799). The perfect preservation of such bodies
peems to indicate, that no chemical combination, distinct from
that existing in the recent leaves, had taken place, at least in the
individuals thus ascertained. Wood, we know, under a certain
degree of bituminization, or when carbonized, will retain the ar-
rangement of its fibres in almost any situation; but leaves and _
other tender or succulent bodies generally lose their organic con-
formahon, with the commencement of those processes; especially
when the surrounding matter is of the same nature, and undergoing
a similar change. This is evident in the formation of peat and
Bovey-coal, which seldom exhibit the foliage of the plants or trees,
from which they originate.
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In ‘mest of these instances, the further decay of the
reliqguium and the consequent loss of its form, ap-
pear to be prevented merely by seclusion from the
aimospheric air.¥ - -
~ 3. CoxversioN ( Conversio). The separatnon
and loss of the more volatile principles of the origi-
nal body are frequently followed by a total change,
arlsmg from a new combination,}} in these which
“remain, the substance thus produced being chemi-
cally distinct from, yet still retaiping the structun

- of the recent subject.
- Obs. The bodies most liable to thxs change are

" 4 The peculiar nature and state of the inclosing substance will
doubtless sometimes conduce to the more effectual conservation of
sach bodies, even when no actual impregnation of mineral particles .

_has taken place. 'Thus, the saline quality of the earth, in which
the bones so frequent in America are mostly found, js supposed to
have contributed to their preservation; and it is obvious, that the
putrefaction of the flesh of the Rhinoceros above mentioned, could

" only have been prevented by the congelatlon of the soil, in wlnch

it was buried.

4+ This must possess the structure of the original; otherwise

not to be considered as an extraneous fossil. (v. Note 4. p. 43.)

. A comversion or chemical change, in the principles of organic
matter, when it has become a subject of the fossil kingdom, mast
take place in process of time, in every instance ; but the term here,
is only applied to those bodies capable of preserving their internal

fabric, under such spontaneous alteration. 4

Conservata that have undergone the process of conversion, occur

in the same kind of soils, as those that have not suﬁ'ered a chemical

¢hange (§ IIL.2)). .
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the bones of variows smimals ; shells, corals,&c., and
the ligneous parts of plants and trees.

The substances produced: by the conversion of or-
ganic matter are chiefly three—namely, carbonate
of lime, charcoal or oxide of carbon, and bitumi-
nated substances.

The first, carbonate of lime, er lime combined
with carbonic acid, is found in most conservata, in
which calcareous earth forms the basis or harden-
ipg principle—as in bones, shells, corals, &c.—The
other principles, with which the -calcareous earth
was united in the recent state, having disappeared,
and given place to the acid in question.} -

4 The composition of recent bones has been already noticed ;
that of skells, corals, the coverings of echini, and other marine cal-
careous bodies, differs not only in the nature of the hardening prin-
ciple, (which in some is the same as in bone, phosphate of lime, in
others, carbonate of lime, and, in many, a mixture “of both, vide
Hatchett. Phil. Trans. 1799. 1800.), but also in the state of the
connecting gluten, asit presents itself in the form of a cartilaginous,
horny, or membranaceous matter, variously combined with the
calcareous particles. It will be often doubtful, therefore, except
when the composition of the recent subject has been previously as-
certained, whether the calcareous earth, constituting a conserva-

.tum of one of these bodies, exist in the same state as in the origi-
nal, or under a different modification ; and especnally if acarbonate,
whether the carbonic -acid have or have not been derived from
the snrroundmg minerals, To those who may deem the subject
worthy of investigation, the following general statement, extracted
from Mr. Hatchett's observations on testaceous substances, &e.
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Oxide of carbon is common in vegetable conser-

will be acceptable. According to the experiments of this gentleman,

Shells, in substante, are either porcellaneous or of macre (mother
.of pearl). The porcelloneous have an enamelled surface; and
their texture is generally fibrous. They consist of carbonate of
lime and a small proportion of gluten. Those of nacre have,
generally, a rough extérior surface, and a stratified structure,
They consist of 2 membranaceous substance bardened apnd in-
termixed (stratum super stratum) with a small portion of car-
bonate of lime.

Madrepores and millepores conust, also, of carbonate of lime ce-
mented by gluten, or connected, in various ways, with a mem-
branaceous substance, which appears to be merely a modifi-
cation of gluten.

Tubipores are composed of carbonaté of lime and a membrana-
ceons substance. \
Coralline and Flustre hold, in some instances at least, phos-
phate of lime, in their composition, as well as the corbonate—
the membranaceous part is in the same state, as that in the

madrepores, &c.

Isides consist of a cartilaginous and hormy substance regularly
organwed—-The calcareous matter, principally carbonate of Iw,
sometimes mixed with the phosphate. .

Gorgonie vary considerably in their composition. ' In general
they comsist of two parts; a horny substance, which forms the
principle and interior portion of their stems, and a more friable
or cretaceous matter, with which the foregoing is invested. The
horny part contains phosphate of lime, but scarcely any carbo-
nate.—~The outer part, carbonate, with scarcely any trace of the
phosphate; and is united with a soft, membranaceous substance.

ZEchini (their shells or crusts) are carbonate of lime, with a small
mixture of the phosphate, cemented by gluten.

‘The crustaceous covering of marine insects, (crabs, lobsters, &c.)
contain both carbonate and phosphate of time, but the first in

the greatest proportion.
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vata. Carbon, asa fixed principle, exists in recent
vegetables, and forms the chief part of their ligneous
substance. When buried in mineral matter, the
dissipation of'the principles, with which it was com~
bined in the living plant, is followed by oxidation,
and. an oxide of. carbon, + still retaining the ar-.
rangement of the original substance, is the result.

- Bituminated vegetable substances, or vegetable
matter under a certain degree of bituminization,f{
are also common as conservata,

K Vegetable matter, in a state similar to that of charcoal or
Burnt wood, is frequent in the mineral kingdom.~It not only oc-
curs in recent strata, but also in the modern and less ancient,
when productive of coal. Some species of coal, indeed, appear
to consist almost entirely of this substance. It is only, however,
when it retains its vegetable texture or form, that it is to be rank-
€d as an extraneous fossil.

4+ We do not conceive it possible, that in perfect bitumens,
the product of this process when complete, the texture of the ori-
ginal can be preserved, though the form sometimes may. (v. Bitu-
minous Petrifactions.)

Vegetable matter, in the progress of a mmeral change, is first’
deprived of its mucilage, tannin, and other principles soluble in
water, extract excepted. In this state, the fossil is to be referred
to those which- have undergone a partial decomposition apd loss
(I11. 2. privation), but not an absolute conversion (111.3.) or chemi-
cal change, of principles in the remaining matter, The vegetable,
however, may now be distinguished from that, which has been sub-
jected to a still less degree of change, by itsashes affording nopotask
after combustion. The next stage of the process appears to be
the loss of thie extractive principle; to which succeed the pro-
duction of the less indurated ditumens, from the resinous part of

H
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Bituminization, or the process by which Vegeh-
ble mattei is converted into bitumen, somstisses
takes place urder circumstances, which sppear to
prevent its completion.-—The structure of the origi-
nal is then preserved ;—as in wood and other vege-
table bodies found in pea?, Bovey-ceal, &c.

c. 4. ImprEcNATION (Imbutio). Under this pro-
oess the conservatum is penetrated with mineral par-
ticles, which are miechanically + umited with these
of the organic body, that still retain their original
structure.

Obs. Impregnatlon may take place in all organic
matter pervious ¢o water, the undoubud agent by

S —

the matter, and that of the oride of earben, from the ligneons,
After this, ejther the separation of the bituminous matter from the
carbonic takes place (wholly or in part) leaving the latter in the
state we find it in Bovey coal, and other varieties of bituminated
and carbonized fossil wood; or 8 new combination is effeeted be-
tween the carbonic matter and the bitumen thus formed: by
which means, the texture of the original body is completely de-
stroyed, and every vestige of organization, for the most part, lest
in the production of the more solid and compact bitumens, as
Asphaltum, Jet, &c.—and the numerous varieties of pit-cogl/, into
which the pure or simple bitumens naturally graduate. (For a
number of most excellent observations on the formation of bita
minous substances, the reader is referred to Mr. Hatchett’s well
known papers in the Philos. Trans. 1804, and the Linnean, v.1V.) .

+ Not chemically—in which impregnated conservata differ
from such of the converted, as have had their change brought
about by a chemical union, between the orgunized particles and
principles derived from the surrounding miverals.
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which the introduction of the mineral particles is
effected.} The bodies impregnated are either
such as, at the commencement of the process, were
in their original state, or such as had previously
been subjected to privation (JII.2.) or conversion
(IIL. 3.)—Thus bones with and without the phosr
phoric acid, are found replete with mieral matter—
also shells, corals, and other marine productions of
_ the same class, more or less altered from their origi-

nal nature.—Wood and other vegetable substances,
either carbonized, or onlyslightly changed from their
recent state, also occur penetrated in a similar map-
ner,

Impregnated conservata are either salme, metal-
Lic,}t earthy, or inflammable.

B. 5. SUBSTITUTION ( Substitutio). In this
proeess only the form of the original is preserved ;
mineral or inorganic wmatter having taken place
of that which was erganic.

Mineralmay be substitutedin the place of organic
matter, under, 1. Redintegration, or a renewal of

4+ Bupregnation is the first stage of the process of intromsssion,
under which the formation of intrinsic petrifactions is effected.
Acoonding to the same view of the subject, conversion is the com+
mencement of transmwtation: gnd, we may add, that as in all in-
stances, the towl decay and removal of the organic body miust pre-
Yode redintegration, privotion scems more particularly connected
“with this htmentwnedmob of petrifaction than with either of
the foregoing.

++ The metallic are most common in veins,
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“external form of the original, 2. Intromission, or
‘the introduction of mineral partlcles into the or-
ganic body, so as to assume its mtemal structure.
3. Transmautation, or a total, chemzcal change in thc
orginal matter and its texture, the external form
only remaining.+

a. 6. REDINTEGRATION (Redintegratio). In this
‘mode substltutlon does not take place, until the
“whole, or ‘some principle pa'rt of the’ ongmal is re-
movedby putrefactlon, &e. and an empty ‘cavity left
in‘the surroundmg matrix, of the size and figure of
destroyed substance——the cavity bemg afterwards
filled w1th mineral matter, which recelves, and thus
renews, as ina mou[d the external form of the
orgamc body.

‘Obs. Petrifactions, formed m this manner, ‘are
common, partlcularly in stones w1th an earth Yy fra.c-

1 In Redmtegratlon the form of the orgamc body is renewed—-
in Transmutation, retained—
~ in Intromission, assumed.

As the materials of the petrifactions, in transmutation, are evi-
dently derived from the original bodits, it may be conceived, that
this mode ought to rank under conservation (§. 1IL. 1.); but we
must once more observe, that principles which have existed in an
organized state, are to be considered, when under a new combina-
tion, of as mmeral if the original fexture be lost in the change of
Jubstancg It is not the principles alone which distinguish organic
from i morgamc matter; but the principles combined with the
orgamc structure - Fossil Carbon,possessing the vegehble texturq,
xs orgamc, vnthout 1;, nmeral matter -




§. III. DIST. CHAR. Mode. 53

ture, and in such as possess an open and granular
structure.t

Mineral matter, dissolved in water percolating
through strata of stone, &c., may be separated from
its menstruum, either ‘by crystallization, or simple
precipitation ; and ‘hence, petrifactions by redinte-
grdtion have a sparry or an earthy structure, ac-
cording to the mode, in which the constituent sub-
stance has been deposited——crystallization produc-
ing sparry or crystalline stones ( foliated of Werner’s
school) precipitation, those which possess the earthy
fracture. Both processes, however, are frequently
apparent in the same specimen, especially among

+ Through means of which, the escape of the organic, and the
subsequent infiltration of mineral particles, have been eflected.
“The stohes, however, in which petrifactions are lodged, are not al-
" ways now open or porous: they frequently possess a comparatively
close or compact texture. This is readily accounted for, when
we consider, tirat the process, which fills the mould of the petri-
faction, is also-that, by which a superior degree of solidity may be
induced in the surrounding matrix. Mr. Kirwan observes, that
the induration produced in stones, by infiltration, is more consider-
able than that, which is the effect of desiccatien, as the minutest
particles of bodies are cenveyed by it into the smallest interstices.
‘He adds, that such infiltration isnot animaginary process, as appears
by an elegant observation of Mr. Werner’s, viz., that where various
strata of a different nalure occur, the petrifactions that are found
in the inferior, are frequently filled with the matter of the ‘supe-
rior, instead of that of the stratum which contains them. v. Gevlog.
Essays-p. 45. Also p. 128, where the induration of stones of a
!oose texture, by infiltration, is treated of more at large.
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testaceous reliquia ;—the exterior parts of which
often consist of very thin layers of earthy stone,
while the interior and more general mass iscrystalline
—Petrifactions of this kind are sometimes hollow,
and have the surface of the cavity set with regular
crystals. In other instances, crystalline stones, as
spars, &c. occupy the whole bulk of the petrifac-
tion in a solid mass. Sometimes, however, spars,
or other stones the result of crystallization, form only
those parts of the specimen, which have immedi-
ately taken the external figure of the original, the
interior part, if the petrifaction represent a hollow
body, as a shell, &c., being filled with a nucleus ¢
of earthy matter. :

+ Nuclei, or kemels, as they are sometimes called, are bodies
of mineral matter, moulded while in a soft and plasuc state, i
the cavilies of fossil shells, &c.

A Nucleus is said to be tnvested, when it ocenrsoovered, uther
with the original body in which it was formed, or .with mineral
matter which bas taken the form and place of such body——--
bare, when its covering has been destroyed by various mwmlopep
ations,

Some authors regard nuclei as & pmpet and complete mede of
petrifaction; and, taking the mode for the foundation of their are
rangements, class and describe these bodies, separately from the
fossils in which they have been moulded. If, however, the prins
ciple, which we shall endeavour to establish in the following pages,
be admitted—that one . specics of organic body can give but
. ene real or permament species of religuivm—it will be evident,
nuclei are not to be considered as distinect petrifactions. . Indeed,
were the separation now objected to followed up, each individusl
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.-b. 7. INTROMissION (Intromissio). -In which
substitution takes place during the removal of the or-
ganic particles—the mineral being gradually in-
troduced into the animal or vegetable body,—sup-
plying the place, and taking the form of the matter
lest. By this mode, the internal fabric, as well as
the external figure, of the original is preserved.

" Obs. The change induced by intromission is -
usually supposed to have been carried on as follows .
—By puirefaction the principles of organic bodies
are gradually liberated—If the putrid fermentation
take place in an animal or vegetable substance, ca-
pable of retaining its form, after the commencement
of the process, and to which water, holding mineral
.matter in splution, has free access,} the dissipation

speeies of fossil shell, or other like body, would in most instances
furwish three separable species of religuia; i. e. the impression
of the external surface on the enclesing matrix, the body itself,
ipetrified or in the state of a conservatum, and the nueleus, bear-
ing the impression of the concave or interior form. Nuclei, there-
fore, we merely eonsider as appendages to the respective species
they fill, or have filled—and, with the same principle in view, we
take the external impression to be only a part of the matriz
(V. Soil. matrix, &c.)

+ It is obvious, that éntremission can only take place, in parti-
cular bodies; and that the change, effected by this process, will be
more or less perfect, according to the circBhstances, under which
it is carried en.  If, for instuuce, the original possess parts of such
a perishable nature, as to lose their form with the commencement
of pufrefaction, no mineral representation of those parte will be
produced—such is the case with the fleshy and succulent; the
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of the organic, is followed by a deposition of mine-
ral particles, which entering, by filtration, the tex-~

harder and more durable alone giving their figure to the substituted
matter. For these, as the wood in plants, the bones in animals,
&c., preserve their general form, after their vascular structure has

_become, by partial decay, pervious to the infiltrating. fluid ;—in-

deed, until the fibrous and less perishable portions of their fabric are
als destroyed ; and then the mineral, deposited in thefirst stages of
the process, acts as the mould to the subsequent impregnations.’
Again, although the original should preserve its form to the last,
yet-if it part-with organic' matter, faster than the surrounding

. waters can supply the deficiency with petrescent particles, either

no petrifaction will be produced, or one that retains but slight ves-
tiges of an organic structure.—On the other hand, if the water
deposite mineral matter in great abundance, and the immersed
body decay slowly, an incrustation, and not a petrifaction, will 'be
the result.

The theory now proposed to account for the changes induced
in organized bodies; by the process we have termed intromission,
is nearly that, which has been adopted by Bergman, Kirwan, Walch,
Daubenton, and most medern authors, who have written directly
or indirectly on the subject of petrifactions. Aunother hypothesis,
however, has lately appeared from the pen of the ingenious Mr.
Parkinson, which may be thus briefly stated.——Disclaiming the
idea of a mineral  deposition gradually assuming the -form and
disposition of the organic particles, while their removal by putre~
faction, &c., is taking place, this gentleman conceives, that, .in ge-
neral, no insinuation of stony matter will be effected, unless the
original body be prepared to receive it, by the agency of bitumi-
nizatien. In this state, wood (the «aly substance.to which Mr;
Parkinson’s theory has, as yet, been-applied) is frequently found
with little or no alteration in its texture, and yet so thoroughly
pervaded with water, “ that it may be discharged from it as from
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ture of the decaying body, assume the form and ar-
rangement of the matter dispersed. The change,

a sponge” ~—The water, with which the bitunrinated substance is
mbued, he supposes, in certain instances, to be saturated with
earthy particles, which are finally consolidatéd by crystalkization, at’
once infixing in the stony mass, thus formed, the undisturbed ar- .
rangement of the enclosed vegetable fibres. . Mr, Parkinson sup-
ports this theory by the fact, that every kind of petrified wood:
yields, when submitted to chemical tests, traces of bituminized ve-
getable matter; and by observing, that the objections to the at-
tempt of accounting for the lapidification of vegetable substances,
by the process of substitution, are innumerable—** In what man-
mer,” be asks, “ can it be supposed, that a lne, smaller than 2
hair, extmdmg from the certre of a plece of wood to-its circum-
ference, can’ have its original component parts taken- dway, - and
their places so exactly filled by earthy partities, merely:deposited
by water, as to preserve its continuity unbroken?’ If] ‘however,
this should be imragined to be possible, in the instance of a single
line, he will by no means admit it to be so, in-the complicated sys+
tem of lines, which the innumerable minute vessels and fibres of
decayed wood present.——Nor can we, he thinks, on the hypo-
thesis of substitution, account for'the colour of the original being
so exactly retained, as it is in miany specimens of petrified wood. .
Without entering into any regular defence of the principles—we
have adopted, or a refutation of those advanced by Mr. Parkin:
son, it will perhaps be sufficient to remark, that the theory of sub-
stitution, by infromission, does not necessarily reguire, as Mr.
Parkinson seems to think with Fourcroy,  the complete destrue-
tion of the original matter, and the disappearance of whatever con~
stituted its elenients”—this, indeed, can scarcely ever be the case;
nor do we understand it to be absolutely eontended for, by those
best informed on the. subject. Bergman, on the contrary, ex-
pressly states, after destribing the mahner, in which stony matter
1
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thus commeneed, is contiued, under appropriste
circupsstantes, by a reciprocal remevsl of orgenised,

is substituted in the plsce of an otgesic body, ¢het * acn tumen
semper ompes corporum destructoivme pastionlse suferwitub, e
destillindo hand rero talés expélii possunt, e orgimicorim kias
turam redolent.” Med. de. Syst. Fosa p. 48. Heme, we find,
that the fact advanced by Mr. Parkinsob; vz, that srpuiie nuteer
atill existy in petrifactions of the formation we ale now tonsidering,
is by no means a sew discovery, or ete: in¢ompatible, ut loast in

Bérgman’s opinios, with the theory of a gradull substitutien. Ja-

Mbw&ﬂdﬂha?%mww
the process of a chdnge, covhmenced by iwiprcgmution (1H. 4.}
and can seldom take place to swols an extint, us tb extoude every
particle. of the “origiml bedy, from the coibpisition ¢f the nrass,
which is at last produceds It remsihs, therefore, ahly to be con-
sidered, 1, whether a compldie petrifietion - (that is, one in which
o apimal or vegetable mutter eun be discovered; exespt hy -the
aid of a chemical test) awes its geméral structure to'the originsdl
matter displaced; or, us Mn Papkison suppeses, to that- which
otill exists, involved in the sublstance of the stohe«ug. whither the
original, previous to its imprognation, was or was wet i a hite-
minated state—and, 3. how fir -the colowr of ‘the otganic body
may have aperated in preducing that of its minéral sabstitute.

Inhe first place, we must readily admit, thatitis difiewit to coneeive
the manner, in which the erganic materials iave been tarried away,

particle after particle, and these of a mineral drigin swbstituted in
their place, so as to iake the form of evary vassel and fibre of tha
destroyed body.—But, on the other hiwd, is the difieuity remeved
by the supposition, that a propertion of the origital matter, scarcely
. discoverable by.chemical means, can be diffased through a large
mass of stone, 801s to infix in-every molegulg, 8 in petrified woodsan
organic structure 7~We have now before us a-dpecimen of silicified
wood, the minutest particle of whioh, whien examiincd with a glass

- - -
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end an mfilération of stony matter, until the original
body is superseded by a complete petrifaction. '

< iy

exhibits a ligneous conformation; yet the only evidence it yields of
its origin, on a portion of it being submitted to distillation, is a
Saint popyrenmatic smell, To render Mr., Parkisson's theory ad-
missible, there ought to be, as has been most justly observed, a
much greater quantity of isflammuble matter eontained in silici-
fied wood, than is found actually to be the case; “for itis not con-
ceivable that the materials of a few grains of carbonated hydrogen
snd a drop or two of empyreumatic acid should be capable of re-
taining the minute and imtricate temture of a piece of wood.”
v. Akin’s Ann. Rev. Val. 1L p. 305.

With regpect tothe state in which vegetable matterexisted,previous
to its mineralization, we perfectly agreewith Mr. Parkinson,and con-
ceive there can be little doubt, that the wood has been bituminized,
at leastin many iastances, from which the petrifaction bas received its
strweture. But, allowingithis, weseeno reason to reject the hypothesis
of a gradual removal of the organic matter, during the substitution
of the mineral particles. Bitwminated substances, and even. bitumen
itself, thaugh not liable to spontaneous alterations like recent vege-
table badies, aze atill susceptible of decomposition—a long mace-
mtion in water, aided by .concurning circumstances, is known te
baing. shout this change. (v. Hatchest. Linu. Trams. ¥ol. IV. p.
#51.) Why may mot, shevefore, the disintegration of the particles
of bitumivated wood take place, even after its fibres have been
ssawounded, and its pores filled, by an isfiltration of silicious matter?
A body thus circumstanced is not isapesvious to water; and there
seems to be no established fact to oppose the supposition, thet, in
pracess of time, the vacuities, made by the decay of the vegetable
watter, would be filled by posterior impregnations of silex.

Bhe difficulty of wocountingfor: the celour of petrified woods, by
the-theory .of a.gmadual snbstitution, would doubtless be great,
more.the petrifactions in questiop really celoured, according o
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"The substances, most subject tothis mode of sub
stitution, are wood, corals, and other bodies, whose
texture is partlcularly porous Petrifactions of
shells, leaves, &c are rarely the productwn of thx;
‘process. '

The matter of the petnfactwns which are formed
by m?romzsswn, is’ usually slhceous—-—calpareoug

thelr ongmals but tlus in numbedess ms(anees, is evxdently not
the case; and, where the tint of the fossil actually resembles that
‘of the recent subject, the agreement appears to be merely accident:
+al, and not to depend on a retention of the original, colorific par-
ticles, as' Mr. Parkinson seems to infer. We ‘are not, however,
dlsposed to dery, that a very small proportion of bituminous mat:
ter may glve, in some cases," a tinét to the stone in wlnch it is in-
corporated; but, that the general colour of the mass, when it re-
sembles that of recent wood, is in reality derived from.the same
_source, cannot, we think, be admitted. Ta this we may add, that
the variety of shades and hues, by which the annual circles, the
medullary inseitions, and the whole ligneous structure, are marked,
in the fossil; as distinctly, though not with the same colour, as i
1he originial' wood, is well accounted for by the theory of a gradual
substitution ; which supposes the softer or medullary fibres to de-
cay, generally, faster than the more woody or durable, and that
the latter infiltrations inay differ. materially from those of the mat-
ter deposited in the first stages of the process—and, of courses
markmthavanetyof tmtthestmcture of the partswhwhthey
imitate. -

On the whole, therefore, we see no remson to .reject 2
theory so generally received, for that which Mr. Parkinson has en-
deavoured to introduce.—At the ‘'same time, we beg leave to
state the great rapect we entertain for that gentlauans chemical

knowledge, as well as for lns mgemuty duphyed m the mvmtlgu
txon of the present sub_)ect. :
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and argillaceous petrifactions seldom exhibit the in-
ternal texture of their originals.

c. 8. TransmuTaTION ((Transmutatio). In this
mode, the mineral matter, substituted in the place
of that which was organic, is preduced by the reso-
lution of. the arganic body itself——the dissipation
of -the aqueous and volatile particles, and the loss
of the original texture, % being followed by a new
combination in the remaining principles. The
substance, thus formed, retaining the external ﬁgure
of the prototype, by the medium of the impression,
made by the animal or vegetable, on the surround-
ing matrix.

Obs. A transmutation, or complete mineral
change, may take p.laée, both in animal and vegeta-
ble bodies, under various circumstances; but the
snode, to which the term is now applied, requires, for
its completion, the enclosure of the organic matter
by a mineral substance, capable of receiving and re-
taining the impression of its external form. In this
state, perfectly secluded from the atmospheric air, 1+
the enclosed bedy passes through various gradations
of change, which, in the end, produce a mineral
formatlon of matter, mﬂammable or earthy, ac-
cordmg to the nature of ‘the original, and the loss

-

+ This distinguishes petrifactions by ¢ransmutation, from con-
servata which have undergone the process of conversion. (v. 3.)

+t Vide note +t. p. 49. on the changes induced in vegetab'e
mtter, when ina fossxl state,
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it may have sustained, of its constituent principles.
In general, we find transmutations of vegetable
bodies to yield carbonaceous, or bituminous sub-
stances: the animal trapsmutations are, for the most
part, calcareous ; sometimes, however, bituminous.
. Vegetable petrifactions, under this-mode, differ,
also, in some degree, with respect to the manner in
which they retain the external form of their origi-
nals. The mineral, resulting from the change,
forming, in certain instances, only a thin film or
covering to the mass, which constitutes the chief
bulk of the petrifaction—as in the petnﬁed stems of
plants, &c which frequently exhibit, in their struc+
ture, a nucleus of stone (similar to that of the ma-
trix) thinly invested with a layer or coat of coaly
matter.t In petrified leaves, and other like bo~

+ In describing some specimens of this kind, Mr. Parkinsop bas
so well explained the mode of their formation, that we shall take
the liberty of. extracting a few lines from his ingenious werk.
* « Plate III. Fig. 3. represents a fossil of this kind from Chepstow,
in Monmouthshire. This, as well as mast others .of this kimd, ip,
little more than an impression, covered with a bituminous film, of
a very inconsiderable thickness, its internal part being entirely
sond-stone. 'The explanation of this circumstance does mot, how-
ever, appear very difficult. The plant, having been surrounded
by the soft or fluid materials, of which the sandstone has been’
since formed, its internal succulent part would seon waste.ayvay, and
its place be filled with the soft magma; while the more solid and.
ligneous epidermis would remain, and, after a time, would givesits
correct impression to the surrounding lapidifying matter. Then:
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dies,{ carbon or bitumen, the product of their
change, generally constitutes the whole of the pe-
trifaction, and entirely fills up the moulded impres-
sion of their form, on the inclosing stone. In some
instances, in which we may suppose the {eaves,
&c. to have been of a particularly thin and delicate
structure, the only vestige of the transmutation is
the_figure of the vegetable, delineated, as it were, by

.

passing through the bituminous chamnge, it would f£ll its oon
wmould, with ity oum aitered substunce, forming -such a surface,
as the surrounding stony matter would adhere to but slightly; and
would therefore dispose to that separation by which its form is
displayed.” (Organic Remains p.'433. vide, also, p. 431.)

+ Frequently, but improperly, considered as mere impressions.
of leaves, &oc. since an ‘accurate investigation will generally disco. -
var the matter of the petrifactions adherent to what is really their
mmpressions in the mmatrix.——In petrifactions of fers, the no-
dules of ironstone, in which these fossils are often mclosed, mostly
split 50 as to exhibit, on ome part, the plant itself petrified, on the
other, its impression.

It may not be ummecessary to-observe, in this place, that petri-
factions of leaves are not always the prodaction of a transmutation
of the originel vegetable matter.—We possess several specimens
of pettified ferm, in which not the least trace of a bituminous, or
carbenaceous subsiance, is apparent.—The matter of the sub-
stitution being the same 28 that of the malriz, an argillaceous
fron-eve ; but separable from it, in form of a thin flake, which
would possess, if.it could be detacked in a perfect state, the
exact thickness, as well as the figure, of the original. Such
specimens are-evidently casts, and have been formed by redinte-
gratien (v. IIL. 6.), in the impressions on the matrix, left empty,
for-a time, by the deeay and removal of the vegetable bodies.
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a bztummous stain, on the substance of the matnx :
scarcely any visible unpresslon from the body,
originally inclosed, remaining.}

The animal bodies, which have undergone the
mode of petrifaction we are now considering, are
chiefly shells "and corals.—The shells are always
filled with a nucleus of earthy stone,$+ of the same
kind as that in which they are included: the sub-
stance of the petrifaction itself is mostly calcarecous
spar, evidently the production of the original body,
the organic texture of which has been wholly obli-
terated during its mineralization.+4+ Petrifactions

+ We have a beautifiil example of this mode, in a specimen
mow in our hands, in which hardly any impression of the leaf-(a
fern) is discernible even with the help of a glass, although its ge-
neral form and structure are most minutely marked, by a dark,
staining,bituminous matter, incorporated, as it were, in the substanee
of the stone. Our specimen is in an indurated marl: Mr. Par-
kinson has described one of the same kmd in gritstone. (v, Orgamo
remains. pl. IIL f. 5.) ' s

++ The nucleus distinguishes shells which have undergone ¢rans-
mutation, from those casts, in which the whole mass of the petri-
faction is calcareous spar ; but,still, asthe change effected by redin-
tegration also admits of nuclei, it is sometimes difficult to deter-
mine the mode, in which the sparry petrifaction of a shell, with an
carthy nucleus, has been formed.—In - general, we conceive, tha
petrifactions of shells by ¢ransmutatior will be found to have the
calcareous spar, of which they consist, covered, more or less, with
the chalky matter, above noticed.(p.65.).—Intestaceous petrifactions
by redintegration,nothing of thekind, we believe,is ever observable.

+1++ Professor Playfair has remarked, that the petrified-shells and.
eorals of limestone strata, though sparry, are often foliated and
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of this lfxindj.particufarly' those of cofat, ave fre:
quently invested with very thin coverings of chalky
matter; into which .the original substance appears

to have passed, while' acquiring the sparry frac-

ture. The remains of fish, as their bones, teeth, &c.

have sometimes, also, been subjected to a sparry

transmutation ; but these are almost always found
only partially changed: -certain parts of them. (par-
ticularly thie exterior parts) still retaining their ori-
ginal substance and conformation.

"The bitumiiious transmutations, furnished by thé

the animal kingdom, are, as already noticed; very

preserve their animal, in conjunction with their mineral texture.
(v. Tllustrations. p. 191.) If, by the-animal texture, is here meant
that peculiar grain, or disposition of the particles, which a recent
shell exhibits on being broken, we mmst obterve, that we have
Hever yet seén thil; ih any calcareous petrifaction, really pdssess-
ing the sparry or rhombic fracture—io# dowe corleeive it possible,
that the fracture of spar and the grain of the original -meatter
can exist together. We suppose, however, by the _ animal
texture, Professor Playfair merely intends to’ distinguish that stra-
tified or timitated conforritation; which' certhin bivalve® possess)

and: whiieli is ‘fréquently evident in- them) aftér they Have undergone -

the mineral change now referred to. Thid retexition of the gene-
ral structure of the original, is easily accounted for, by the suppo-
sition,- that each layer or stratunrhasseparately passed through thé
sparry transmutation; and of eourse, that each has preserved its
form distinct, in some respect, from that of the other coats of the

shiell, to which it is attacked. The same remark is also applwab!é :
to thie petrified remains of the entrochi and other jointed zoophytes,

which, though changed irito spar, still retain’the internal, articu~
lated structure of thei; stems;
' K
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rare: petrified fish sometimes present a bituminous
or coaly matter on their surface, which appears to
have been produced by the substance of the parts,
of which it retains the form.—And the epldermls or
pellicle, which is found on some species of shells,
also affords, in the fossil state, a thin film of bitumen,
with which the petrified subjects are still covered.

TerMS,
distinctive ‘of the Reliquium, according to its mode.

a) 9.-CoNservATED (‘conservatum) retaifing the
organic form under one or other of the modes
of conservation (A. 1.)—not petrified.

10. Semi-recent t (‘semi-recens) conservated
nearly in its recent state, the loss of substance
excepted (v. 2. Prwatlon)

11. Converted (conversum) conservated by
conversion (b. 3.)

12. Impregnated (imbutum ) conservated by im-
pregnation (c. 4.) '

b.) 13. PeTriFiED (petrificatum ) retaining the or-
ganic form under one or other of the modes of
substitution (B. b.)

+ It has not always been cipedient, for obvious reasons, to form
the term, discriminating the fossil by its mode, from that
which has been apphed to the process of the mode.—Hence, the
present terms do not, in some instances, pomt out the process, but
rather the state, of the mineral change,
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14. Cast, or moulded (redintegratum) petrified
by redintegration, (a.6.) or the renewal of the
external figure of the original, in the mould or
concavity of the matrix. ‘

15. Ingenerate (ingeneratum) produced by in-

" tromission (b.7.) or the introduction of the
mineral particles into the internal texture of
the original.

16. Transmuted (transmutatum) petrified by
transmutation (c.8.) or a perfect mineral
‘change in the original substance.

c¢.) 17. Compound {+ (compositum’) when two or
more modes of change are discoverable in the
same specimen, either in the petrified or conser-
vated state.

18. Semi-petrified( semi-petrificatum )1mperfect—
1 ly petnﬁed—vsome part of the reliquium remain-
ing in the conservated state.

19. Doubly-petrified (duplicato-petrificatum) _
when two modes of substitution are distinctly
apparent in the same specimen.

20. Doubly-conservated  ( duplicato-conserva-

" tum) when two modes of conservation are dis-
tinctly apparent in the same specimen.

++ The Compound petrified reliquia are perhaps more
common than those, which have been preserved by one sim-
ple mode of mineralization—among the conservata, also, various
"processes, or mixed modes of change, are frequently apparent, in
the same specimen. (v. note 4 page 40).
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d.)21. Obducingt (obducens) when the matter of
the reliquium is spread over the surface of a -
spurioys nucleus. (27.) -

22. Stammg (fucans) when the matter of the
reliquium is so incorporated with the matnx,
that the form of the original is only marked by
a stain, or dlﬁ'crence of colour, locally 1mparted
to the inclosing stone.

e.) 23 Nucl;eated ( nucleatum ) havmg an internal
" nucleus. (26 27. &c.) ‘

~ 24. Empty (- vacuum ) without a nucleus, and

hollow.
~ 25. Solid, or full (rqfertum) neither hollow

‘hor nucleated—of the same substanceand struc-
‘ture throughout. v '
the NucLEus is an appendant part of the
rehquzum (v. note +. page 54.)
J.) 26. Genuine (ver us) when moulded in a body
~which was hollow in the recent state (as aghell,
&c ) The genuine nuclei always represent the
interior form and marks of the omgmal bodies,
in which they have been formed.
27. Spurions ( spyrius ) when moulded in a body
which has become hollow by decay ( as the stem
of a plant, &c.) The spurious nuclei frequently

+ The obducmg relzgmq are very con;mon qmong the p;:m;
“fied stems of plauts which oﬂen exhibit, the real substance of the

Eetnfachon, asa mere covenng to the masg pf stopg formmg the
Aucleus. (v. page 62) ) '
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Ferm or Structure. (Forma.) -

o

The form or structure of an extraneous fossil
inclndes the whole of its conﬁguration—-Q

This it either essential or accidentul.

A. 33. THE ESSENTIAL FORM (Forma
essentialis) is the configuration received from that
structure which distinguished the original organic
body—and is either external or internal.

ginal, appears not to have reached the outer integument, nor to
have remained empty for any considerable space of time, the stony
substance of the nucleus having been introduced, seemingly, while
the organic body was still in asoft and decaying state—And hence,
the gradual incorporation of the native mineral matter with that
of the original; and, of course, the want of that regular se-
paration, which usually takes place between thé nucleus and the

inclosing religuium,

AS 2 conclusion to the remarks we have made on the Modes of
extraneous fossils, it may not be improper to state those enume-
rated and defined by Linneeus. '

« Petrificata quadruplici modo communiter evadunt:

1. Fossilia dicuntur Lithophyta aut Testacea, quee diutius in
terra latiere immutata, tantum ab elementis parum quasi calcinata,
glutine orbata, sicciora, fragiliora, nec lapidi immersa.

2. Redintegrata sunt Petrificata, quorum Animalia cortice du-
riore obtecta, intra terram sepulta et arcte compressa, demuin in-
teriore preesertim substantia consumpta, reliquere cavitatem; quam
¥cplevit vel terra tenuissima ab aqua allata, aut crystalliwatio, ut
evaserit selida interne, externe vero servaverit propriam f guram.
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a. 34. TuE EXTERNAL ESSENT.¥. ( Forma essent.
externa) exhibits the figure of the original.

. 'b. 3b. THE INTERNAL ESSENT. ¥. (Forma es-
sent. interna) exhibits the fabric or texture of the
original.

. B. 36. THE ACCIDENTAL FORM ( Forma
Jortuita) is the configuration imparted to the reli-
quium either by the mineral substance, with which
it is combined, hy the mode in which the mineral
change has been effected, or by the peculiar state or
condition of the ongmal during its change.—Hence
the accidental form is either 1. mineral, 2. modal, or
3. .conditional..

a. 317. THE MINERAL ACCIDENT. F. (Formafort
mineralis). is found in petrifactions, and includes
both the external appearance and the internal
structure, as far as either might have been possessed

3. Impressa snnt petrificata ex animalibus mollioribus, quac se-
pulta et compressa intra tertam reliquerunt figuram, sed tota con-
sumta, ut typus tantum remanserit pristini animalis, .

4. Transubstantiota sunt, que tam interiorem, quam exterio-
rem structuram in lapide ostendunt, orta ex durioribus, que diu~
tius perstiterunt in terree gremio.” Museum Tess. p. 32. To
the above are added,in the Systema Nature (Tom. III. p. 154.
% Incrustata, more Stalactite, ab aqua calcaria, imprimis ther-
mali—” Linneus justly remarks, however, that these last are
scarcely to be ranked as petrifactions.

With respect to the different modes of formation, in extraneous
fossil bodies, ¢s thus stated, we have to observe, that the Redin-
tegrata and Tranewbetantiata can only be considered as genuine
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by the niiweral matter of the petpfaction, if it fad
not been. nited o' an extrarteous form.

Obs. Thus,. intermdly, petrifactions exhibit-the
compuet, fotiated, or slaty struedure (fractime. Wer-
ner ) according to the mineral disposition of the mat-
ter of whicli tley ate composed; and, externelly,
they have an em}zy, gmnular, and, often, d¥usy,
appearance;. distinot from. that: which existed i the
originul bedy; and: dependunt on the parficular
forni of the particles of! tife constituent substance.

b. 38: Tue movar scoipeNt. ». ( Forma fort.
modualis ) is the peculiar structuré or form:whickthe
mode (Modus. page. 39.) has imparted to:the reli-
quium, so as to alter, or more or less conceal; that
which belengs to the prototype.

Obs. Thus the compressed ot flattened' form;
is often the conssquence of: the mode in- whicli the:
mineral change has been brought about, and not the
effect of a similar structure in the original.—Soime
reliquia retain the form only of one side, or of ome
half;of the organized body represented; while-otherw
present the whole of the external of ititernal: or-
ganic fabric, according to the manner, in which the
mineral matter has been united to the animal or
vegetable figure.

potrifactions.—The Fossiliu: nearly amswer to-our Reliquia, and
the Impressa and Jnerustata properly belong: to'the mtnz" (v
SeivL. Matrix. &c.)
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c. 39. THE conNDITIONAL A€CIDENT. F. -( Forma
Jort. conditionalis ) is that modification of the organic
form, which can have been received only from some
particular state or circumstance, uhder which the
original has existed, but which has not heen essen~
tial to it as an organized body..

Obs. Hence, the loss of any part, in the or;gmal
body, gives a conditional form to the religuium.
—Thus, the absence of one of the valves, in a
bivalve shell—the decay of the ligneous matter in
vegetables, imparting to the fossil subject a struc-
ture not essential to the recent wood—the want of
the body, or head, of the animal, in the entrochus—
as well as the expanded or contracted state of that
part, in such specimens as possess it—are all circum-
stances, which produce conditional forms, in the re-
spective relzquza afforded by those bodies.

: TERMS,
discriminating the Reliquium, according to its form
 and structure.
*  Essential Form. ‘
a.) 40. Animal (Reliquium animale) having an
animal form.
A41. Vegetable (wegetabile) having a vegetable
form.,
b.) A2. Intrinsic (intrinsecum) having the internal
texture or fabric of the original.
43. Extrinsic (extrinsecum) bearing only the
' L
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external form of the original.
To these are to be added all the terms by
which form and structure are distinguished in
the original. {v. Prototype.) .
* * Accidental Form.
a. Mineral, .
depends on the structure of the mineral
substitute, to which the terms, distinctive of
such form, ought only to be applied.} (vide
Substance. )
b. Modal. .
‘44. Complanated ( complanatum )+ flattened or
compressed—reduced to a level or even surface
during its fossil state or change.

+ Thus we cannot, with propriety, or without a coufusion of
terms,saya granular reliquium,a conchoidal reliquium,&c.to distin-
guish the méineral form, as the same epithets may bé used, in certain
cases, to discriminate the fossjl, according to the essential structure,

++ Compressed is the epithet usually applied to religuia in this
state; but, as the same word is employed, both in Botany and Zoo-
logy, to distinguish the form in all bodies, or their parts, with twe
opposite flat sides, it has been thought expedient, in the present in-
stance, to adopt another term. By this means, a discrimination is
established between the animal or vegetable fossils, that have re-
ceived the compressed form from their originals, and those which
have acqnuired it, during the process of their mineralization.

Complanated or flattened religuia are very common—but’ are
always confined to strata with a slaty structure. (v. note $+. p.6.)
It is observable, that the complanation or flattening of the ex-
traneous fossil is constantlyin a degree proportionate to the thinness
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45. Half-shaped (semiforme)t retaining only -
one side, or half, of the external form and bulk
of the original.
~ 46. Complete, or full (expletum) retaining the
full bulk of the ongmal-—nelther complanate
nor half-shaped.
¢. Conditional,
- or aceidental forms arising either from the de-
Jiciency of some part of the original, or from the
peculiar state in which it existed, at the time
of its mineral change (v.p.73.) can only.be
described by the same terms, as are employed
to discriminate the circumstancds.in the re-
cent subject, on which these forms depend.

Prototype. (Protypus.)
) '*— .
The prototype of an extraneous fossil is the ani-

mal or vegetable body (speclﬁcally considered)repre-
sented by that fossil.

of the laminze of the inclosing stone; the same species approaching
nearer to its genuine bulk or thickness, as the distances between
the separations of the lamin increase.

The complanation of organized bodies, after becommg sub,ect.s
of the fossil kingdom, is a phenomenon by no means well account-
ed for. It appears, however, to depend, in some measure, on the
softening of the animal or vegetable substance by long maceration
in moisture, and the compressure of the inclosing stony matter,
gradually indurating by contraction.

+ Petrifactions, particularly of vegetables, frequently. retaip
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————The original body ( C.originale) is the indi-
vidual from which the fossil has received its form.
—Hence, the original is to the prototype, what the
srdividuul is to the species.

The prototype and the original are to be dls-
tinguished, 1. according to their kind (i.e. class,
genus, or species, &c. ) and, 2. accordimg to the part,
which has commumcated their form to the reli-
quium.

« a Kind.
According to which the prototype is either an ani-
Inal or a vegetable.

A, 47, ANIMALS (Animalia) giving form to
veliquia, are mammalia, birds, amphibia, fishes, in-
sects and worms.

only one side of the original form, the other being lost in
the matter of the surrounding stone—so that the stem, or other
wegetable bady, appéars as if it had been divided: longitudinally
into two parts, before its mineralization.—It may be somewhat dif-
ficulf to explain the exact mode of formation, on which this ap-
pearance depends; but, we conceive it to be owing to the unequal
hardening of the enclosing stratum—the lapidification of which
11as been sooner effected on one side of the organic body, than -
on the other.~Hence, the stone has retained. the impres-
sion of that side of the vegetable, &c. on which it was first
formed; while, on the otherside,the decay of the organichbody being
previous to the consolidation of the mineral matter, the vegetable
“form has been lost, in the soft mass of the matrix, forced by com-
pressure laterally into the concavity formed in the hardened partof

_ithe stone. In this process itis evident, as inother nucleated relics,
more or less of the original maiter may remain, and cover the
"surface.of the petrifaction,

Ad 3
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. a, 48. Mammaria( Mammalia) are animals that
are viviparous and suckle their yotmg—-(v Syst
Nat. ed. Gmel. p; 12).

Obs. The remains of mammalia are not uncom-
mon in the mineral kingdom, excepting as petrifac-~
tions, in which state they are to ‘be considered as
very rare. 'The different fossil mammalia that have
hitherto been discovered, are, in general, those of a
large kind, as Elephants, Rhinoceri, Whales, &e.:
Among thése are many unknown species, or such'as.
have not, as yet, been-found in the recent.state; par-
ticularly one of an immense sizé, which appears'to
have. been a carnivorous animal—iits remains are
most coinmon in North America, but have, also,’
been found in some parts of Europe.} ce

b,

. + For the kinds (genera) of mammalia, hitherto discovered im
the fossil state, v. Syst Arrangement. . 2.

*'In the Report of the Tramsactions of the National Institute’
of France, 1806, there are some very curiousand interesting remarks'
by M. Cuvier, on the different species of this class, that have been’
distinctly ascertained to belong to the fossil kingdom, and that
bave not, as yet, been found living or in the recent state.—Accord-
ing to this celebrated anatomist, both the elephant and rhinoceros,’
whose remains have been found buried in every part of the known
world, are perfectly distinct from the present living species.—There
is ‘a marked difference, in the structure of their skeletons, from
those of the elephant and rhinoceros of the present day, and he
eoncludes, that there can be no doubt that the animals, which fur-
nished these relics, are now extinct.—To these he adds two species
of Bears, found buried with the remaius of the Tiger and other '
carnivorous animals, in the caverns of Germany; and at least
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- b. 49. Birps (Aves) are oviparous animals, hav-
ing two legs, and two wings, and the body covered
with feathers. (v. Syst. Nat. ed. Gmel. p. 233.)

. Obs. The remains of birds are very scarce, if in-
deed they have been ever found, in the fossil state.—
Such,however, aresaid to have been met with inlime-
stone. (v.Werner’s Extern.Char. by Weaver.p.140.)

. c. 50. AmpHIBIOUS ANIMALS ( Amphibia)bréathe
.arbitrarily, through the mouth, by the means of
lungs. - Their heart has only one ventricle, and one
auricle. (y. Syst. Nat. ed. Gmel. p. 1033.)

« Obs. The reliquia that have received the form of
amphibious animals are, also, rare; but the remains,
considered as such, are much less doubtful, than
those of the precedent class —It is but one order of
the amphibia, however, namely the reptilia, that is

eight more species of non-descripts, whose bones have recently
been discovered in the plaster quarries near Paris.—If, with these, .

“we reckon the fossil species of pecora, that have been deemed, by
their horns, to be distinct from any of that order now existing, we
shall find the number of mammalia, either extinct, or remaining:
undiscovered, to be more considerable, than what naturalists in
general have imagined.—We ought to observe, that M. Cuvier, in
the report just referred to, appears decided in his opinjon,
that the mammalia, furnishing these remains, have lived in the
places where their bones are found—and, that the deluge has not
been the cause of their present accumulation and interment; as
they exhibit none of those appearances of attrition, which necessa-
rily would be found in such bodies, if they had been transported,
from one country to another, by a general inundation.
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found fossil.—The serpentes have not been disco-
vered either in the petrified or conservated state.
Among the fossil amphibia are to.be enumerated
the remains of the tortoise (Testudo) found near
Maestricht,'and elsewhere; thepetrifactions of frogs
(Rane) said to have been discovered in the swine-
stone of Oening, and thelizards ( Lacerte ) of thebi- -
tuminous-marlite of Mansfeld.—The supposed ero-
codile found near "Whitby ( Yorkshire) appears to
have been the skeleton of a Bal@na.( v.Camper. Phil,
Trans.R.S. Vol. LXXVI. P. 1. p. 145.) And the
other instances, in which that animal is stated to
have been found petrified, are very questionable.f -
d. 55. Fisu (Pisces). are animals which breathe
by the means of gills—their heart is furnished with
one ventricle and one auricle. (v. Syst Nat. ed
Gmel. p. 1126.)
. Obs. The fossil remains of the annnals of tlns
class are numerous—each of its orders,++ and many
of the genera 111 in each order, affording subjects
for the mineral kingdom—many of these are known

4+ The crocodile, said by Whitehurst to be discovered in Derby-
shire, was nothing more, we have every reason to suppose, than a
particularly large species of orthoceratites. (v. Derby. Petr. pl.39,)

++ Which are six according to Gmelin—Apodes, Jugulares,
Thoracici, Abdominales, Branchiostegi, and Chondropterygii.—
The last two form the Amphibia Nantes in the 12th. Ed. of the
Sys Nature.

* 44+ For the gcacra of fish furmsbmg reliquia, v. Syst. Arrange~
ment, P 2. -
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as living species; particularly the petrifactions of
fresh-water fish.—The originals of those, which are
fupposed to have been sea fish, have been ascertained,
also; in a féw instances; but a far greater num-
ber of them appears to belong to unknown species.

. 'The state, in which these remains occur, is very
various.—Semetimes the petrifactions exhibit the
complete external appearance of their original, as
those found in Thuringia, in a bituminous-marlite ;
at other times, the mere skeletons of the fish remain,
as in those which are commonly met with in the
slaty limestone of Monte Bolca, Pappenheim, and
elsewhere: more frequently, however, nothing bus
the detached bones are preserved, as the vertebree,
teeth, &c.—These last generally abound in chalk
and mar] strata.

e. b3. Insects (Insecta) are animals furnished
with antenne.—They breathe through lateral spira-
cles, and have six, or more, legs—They are also dis-
tinguished from the next class by undergoing vari~
ous transformations, before they acquire their last or

“perfect form. (v. Syst. Nat. Gmel. p. 1517.)

Obs. Insects may be divided into those which
have, and those which have not, wings.—Ofthe first
division, no species have yet occurred in the fossil
kingdbm’, atleast in their perfect or complete form, +

+ We are aware of the petrified Beetle (Entomolithus coleop- .
tri) noticed by Linné, in the Museum Tessinianum ; but suppose,the
fossil,on more minute examination,provedto be the religuium of some.
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-except. such ‘as- are. enveloped with amber: the
Jarve of the dragon-fly ( Libellula) and of the
-water-scorpion, (Nepa) arve, however, said to be
found in the Oening limestone. (v. Werner’s Ex-
tern. Char. p. 142.)—Of the second division, i. e.
of insects without wings( Order Aptera, Lipn. ) there
are several species found petrified, bclongmg to the
genera Cancer, Monoculus, and Quiscys.t- -
.. f. b4. Worms ( Vermes) are furnished with ten-
tacula-——haxe no proper,or distinct head, nor legs; do
not undergo any metamorphosis. (v. Syst Nat edz.
Gmel. p, 3021.) :

. Obs. It is-from this class that the ammal petri-
factlons, properly 50 called prmclpally denve theu'
“form. -

. The:Vermes are dlvnled by Gmelm into ﬁfe or-
ders ++. viz. Intestina, Mollusca, Testacea; Zook

v

R 1

RE]

other body, as he has not enumerated it among the Enfomolithi, in
his last edition of the systema naturce. The fossil Butterflies,and
and other winged insects, deseribed. by some authors; gre-doubtless
uothing more than imperfect vegetable remairs trascare; also, the:
- supposed delineations of Beetles,&¢. on shale, meationed by Rich-,
ardson in a letter to Lhwyd. (v: Lithoph. Brit. Luidii. p:112;) -- 0

4 Vide Syst. Arrangement, P. 2. . . oo L0 Gl

44 The orders, as they stand in the 12 Ed: of, the Sfyst. Npt
are Intestina, Mollusca, Testacea, Lithophyta, and ptyte—
Gmelin has united the Lithophyta with the Zoophyte; -buf has se_
parated, from the Linnean Zooghyta, all those animalcula which;
are found in vegetable infusioms, &c.—forming thew, after; the,
manner of Muller, into a distinct order, under the title of Infuso-.

M .
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“phyta and Irifusoria. The first and ase of these
“orders are not found in the fossil state.-~Tte second
“affords many beautiful petrifactions, ehiéfly;from the
genus- Echinus—Of the third and foarth order,
-nearly all the generat have been -discovered in
‘the mineral kingdom ; - and the various spécies, from
‘these genera, form the prineipal part af every collec-
tion of extraneous fossils.
-: The shells, zoophytes, &c. found fossrl particu-
larly the petrified, are most commonly of species at
present unknown in the recent state.$+ < -
The fossil Vermes are found in all substénees, 1A
which other reliquia occur, but are most abundant
in caleareous strata.}f+
B. 55. VEGETABLES ( Vegetabzha) are: di-
vided by Lionzus into seven families —namely,
dunguses, Flags, Mosses, Ferns, Grasses, Paims;
and Plants. (v.Philos.Bot.p.37.)+4++
--a. 56. Funcuses ( Fungi) are vegetables of the

< T T -  auas maal

tia. Hence, the mumber of the orders, in this class, is the same
in both editions of the Syst. Nat. now referred to, thougbtha prm-
ciples of the arrdngement differ. -

+ For the different genera of shells and zoophyta. found fossxl
vide Syst. Arrangement, P. 2, .. . ,

4% Vide page 10'and 11, note 4+ and 4. &ec.

~ 4% ‘Vide-page 7. o.and r. *

4+t Our reason for not enwmerating, in this phee, the claam
and orders of plants, according te the Linnean Sexual System,
will Be found in our observations on the formation of the gmera, '
and femilies: of extraneous fossils, W
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. Obs>They are very rare in the mikeral kingdom
-—not more thantwo or three species of reliquiahave-
ing, as yet, been:observed, that may without hesita-
tion be referred to this tribe of vegetables. 'f——-Those
that have been described appear to be marine
plants, and are probably fuci. They occur in cal-
careous strata.

.c. b8. Mosses (Musci) have capsules envels
-opped in a calyptre, and reticulated membranous
leaves, which, -after being dried, are revived by the
application of water » (v Hull’s Introduct. Limn.
Syst. xlix.)

Obs. As rare, perhaps, as the algcz, in. the petn,

fied state. A few, however, have been found in ar-
gillaceous strata, with other vegetable relics. They
occur also, as conservata, npow and then, in amber:
and, frequently, in the banks of certain riyers, envey
loped by calcareous depositions.
" d. 59. Ferns(Filices Jhave < their ﬁ'ucttﬁcatlom.
in spikes, or in dots, lines, &c., on the back or mar-
gin of their leayes; or at the root.” (v. Hull’s Intro-
duct. Lion. Syst. p. xlix.)

. Obs. This tribe or family of plants furnishes by
‘far the most beautiful, as well as the most perfect,
’Vegetable petrifactions that occur,” The orlgmal '
species, with very few exceptions, age unknown.—

T

+ Ope, the original of which appears to be the fucus ves’ioulom;v;
has been found in marl, along with shells and ofher marine bodies,
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The fossils .are almoet always found in- argxllwebus
strata, productive of coal and ironstone.

e. 60. Grasszs (Gramina) are furnished with
very simple or undivided leaves, a hollow, jointed
stem or culm, and a glumose calyx: the seed is sin-
gle. .(Phil. Bot. p. 37.)

Obs. This tribe gives form, also, to many petn-
factions; but they are rarely in a perfect state ~—They
are, in a great measure, eonfined to argillaceous
strata.—The species are unknown as recent plants;
but, in general, appear to have been allied to -the
canes and reeds indigenous to the Indies. .

f. 61. PaLms (Palme) have a simple stem (cau-
dex) frondose at the top, and their fructification on
a'spadm', proceeding from a spathe, (v. Phil. Bot.
p-37.)

Obs. Petrified fruits, apparently from specles be-
longing to the genera of Cocos and .4reca, have been
found in arglllweous strata, with other vegetable re-
mains.

g. 62. Prants (Plante)- include all vegetables
not referrible to the foregoing tribes—and are-either
Herbs, Shrubs; or Trees.  (v. Phil. Bot. p. 37.)

- Herbs are such plants as’ pensh amually down to
the root..

Shrubs have several permanent woody stems, dx-
vndmg from the bottom.

Trees have only a single permanent woody trurk. '

. + l‘lme dlstmchons are accordlng to the common acceptahon
of the terms Herbs, Shrubs, and Trees.——Lumaeus makes the dif-
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- ©Obs. Fossil plants are meré coimmon, considered
as a distinct tribe, than the .remains from the poe-
. ceeding families ; but.are rarely foundrin as perfect
s state.—Trees and shrubs seldom preserve their fo-
liage when petrified ; and smong the conservata, the
leaves of trees, &c., are geneully detached from the
stems.

The petrified wood of trees is commonly found
m very recent seats (v. Son, seat, &c.)—Their
leaves sametimes occur in modern, calcarcous tracts,
Petrified plants in general, however, are most fre-

' quent n argallmmbeds 'mtll other vegetnhle reki+
quia.

b. -Parts
representéd by rdiqum are eot.her ammal or vegetable.

A. 63. THE ANIMAL PARTS (Partes ani-

maliwm. ) are either innate or fabricated.
. 8. 64. InnaTte aximar p. (Partes animal. in-
nate) nre these parts of the body that have been
produced independently of any effort of the a.mmql—-
and are either external or infernal.. -

. Obi. Among theinnste parts of animels, thcbom ,
are,the prineipal internal ones, that give their form
to. extsaneous fossils—these cosstitute the skeleton
which is peculiar. to the four first classes of aaimals.

P

creaeemhveen them to consist # the mode of budding, er in
the want of buds—but observes, that with respect to trees and
shrubs, nature has placed ne limits between them, except in the
epinion of the vulgar,
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The Somes of land-aniinal (including their zesth,
Horas, ‘8e.) sre yarely found in-the pﬁmﬁed state,
and never at any great depth,’or forming, as it
were, constituent parts of the solid strata. --Btlt, for
the most part, iré mere comservata, loosety deposxwg
in alluvial tracts, or in caverns and fissures. 1 The
bones of the amphibia, and of the aquatic mammidlia;,
(as thé séals, Phodie, and the whales, Cete.) are
. somietimes found petrified; but more commonly &
conservata: these aréusually lodged in recent stratd
(v.Sorw. &c.). ‘THe bones of fish are either Yiard
and spinouas, or cartilaginous and soﬁ-pomted—those
of the first kind occur both petrified and conser-
vated, in modern and less ancient tracts—the bones
of cartitaginous fish, their teeth excepteii very rarel_y'
préserve their form in the fossil state.

The various external parts of ammals, to be con-
sidered as innate, and which are capable of givm§
their form to reliqiia, are prmclpally the scales an
Jins of fish, the horny covering in some of the am-
phibia (the testudines) and the integument which in-
closes the whole of the body in idsects: ntost of thése
are found in the petrified state, in the .modern and,
less ancient strata. (v. Sorr. &c.)—Every part o
the body, as well internal as external, of certain:
crustacequs worms, is found, also, in, the petrified;
state, and incorporated with the solid rock; in the
mast ancient of the secondary strata. "

T

+ Vide p.ge 12. note 4. &e.
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are external, and enclos. the animals by which tﬁey
are formed. :

Obs. The fabricated parts of animals are those
.which are most common in the fossil state, both as
petrifactionsand conservata.—Thepetrified aboundin
ancient calcareous tracts: the conservated in the less
ancient and modern. (v.SoiL. &e.)

B. 66. THE VEGETABLE PARTS (Par-
tes vegetabilium) are such as belong either to the
substance of the plant or to its external form and
structure.

a. 67. THE SUBSTANCE OF A VEGE’!‘ABLE (Sub-
stantia vegetab.) consists of the cuticle, outer
bark, inner bark, wood, and pith. The cuticle
(epzdcrmzs) covers the outer bark (corter) from
which is deposited the inner bark (liber ).—This
last changes gradyally into hard rings of wood (. lig—
num) surrounding the pith (meduila).

Obs. Of these the cuticle, outer-bark, and wood,
are most frequent in the fossil state: the inner bark
and pith are rarely, if ever, to be traced either in
conservata or petrifactions. The cuticle is often exi-
dent, in'the form of a pellicle, bituminated or ear-
bonized, coating the staneor other mineral, under the
vegetable figure; hut, it is the ouger bark that gives
its structure, in mast instances, to the body of the
petrifaction ; at least, if the internal texture of the

original be wanting—when that is present, it is
generally the wood of the plant, which forms the
reliquium. '
N
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Wood is found in every state of mineralization,
from the complete petrifaction to that, in which the
griginal substance remains almost unchanged. It oc-
cursmostlyin alluvial tracts and other modern strata ;
also in water ; sometimes in veins and fissures ; very
rarely in the less ancient of the secondary strata;
but never in the more ancient (v. Soin.)t -

. The ether vegetable substances, which preserve
their form in reliquia, of course are frequently
found, where the remains of the external parts of
vegetables are also common—i. e. in the argillace-
ous strata of less ancient tracts productive of coal.
-—( v. 59, ) )

. b. 68. THE EXTERNAL PARTS OF VEGETABLES
( Partes vegetabilium extern.) may be divided into
the root, trunk or stem, leaves, fulcres, and fructifi-
cation.—The root (radiz) is the part which
nourishes the plant, and from which the trunk or

+ At ledst, never as a constltuent, or an imbedded part, of
such strata.
- 'The most singular_situation in n which petrified wood bas been
found, is that in New South Wales,—described by Mr. Collins as
a small, sandy tract, a considerable height above the level of the
sea, covered with the scattered, broken bratiches of dead trees
and what appear to have been their stumps and roots, still sticking
in the ground, but changed to a brittle kind of caleareous stone,
.. The sandy degerts of Egypt, and of some other countries, also
afford petrified wood, which seems to have been the remains of
trees, once growmg in those situations.

.
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stem is produced.—The stem (truncus) is the part
which multiplies the plant; or produces the leaves
and fructification.—The leaves (folia) are the parts
appropriated to respiration.—The fructification
(fructificatio) is a temporary part for the purpose
of generation—and the fulcres (fulcra) are parts
which support or defend the plant.}

Obs. The external parts of vegetables most com-
mon in the fossil state are the leaves and stem.—
The root, fulcres, and fructification are rare in the
mineral kingdom.}+

o——

TERMS,
distinguishing the religuium according to its pro-
tofype or original.

* Kind.
The terms appliedto the reliquiumto discrimi-
nate it,by theXind of organic body represented,
are formed with a reference to the name, by
which the prototype itself is distinguished ; as

4 The primary parts of a plant, according to Linneus, are the
1. Root, 2. Herb, 3. Fruttification.—The herb comprehends the
leaves, stem, fulcres, and hybernacle.—The fructification contains’
the calj'x, corolla, stamens, pistil, pericarp, seed, and receptacle.
H Succulent roots are not found in the fossil state,
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c.) 72 Com'onu. (corporale) areliquium taking
the general form. of the body of the ongmal

rendered moveable at the will of the animal—through the
other, the ¢entacula of the animal are occasionally protruded
- (v. ambulacra.)

Foramina ( foramina) apertures distinct from those of the
mouth and vent, and only present in some certain species.
—In the compressed or flat echini they are often large pervi-
ous koles, formed by the local coalescence of the opposite
sides of the shell—their number varies from two to six.

Sutures (sufure) are the lines which mark the juncture of one
part of the shell with another part—the crust being composed
of many pieces, joined or articulated together—the sutures
are dentate, serrate, &c. '

d.) Ambulacra (ambulacra) lines consisting of two or more series of
pores, disposed in regular forms, so as to divide the surface
of the shell into compartments or areas.

Areas (are) the parts which lie between the ambulacra. These

. twolast terms have been adopted by Linncexs, with a refevence
to the supposed resemblance between the surface of the shell
and a garden, divided by walks into beds or areas. The
number and disposition of the ambulacra and areasafford the
leading specific ‘characters of the greater part of the echini.

The APPENDICES (appendices) are parts attached to the crust :

these are the spines and teeth of the echinus.

g.)Spines (spine) long, hard, moveable bodies, affixed by one end
to the surface of the crust—They vary greatly in number
and shape—are frequently marked with tubercles and ‘lines
—are obtuse or pointed; fusiform, subulate, clavate, &ec.
&c. On the death of the enclosed animal they usually
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as in some petrifactions of fish and vermes,
&c.t

2. The fabricate; as

fall from the shell, and hence are rarely found attached to
it in the fossil subjecs.
The petrified spines (lapides judaici of authors) differ consi-
derably in their form, fegm those of the known living animals
. —and hence Linnzeussupposed these fossils not to have been
the spines of echini—that they are so, however, is now placed
beyond doubt, as some of the most smgular in structure have
been discovered, affixed to the crust, as in the recent state.
b.)Teeth (dentes) five, small, oblong, moveable bones, articulated
to the same number of internal processes, placed perpendicu-
larly round the aperture of the mouth.
.. 'The teeth are often found in the fossil state detached from.
the shell.

We have given the above definitions of the parts of an echinus,
as we do not find them explained in any work to which we have, at
present, an opportunity of referring.

. + The terms, applied by Linneus to the external parts of ani-
mals,shouldbe carefully studied by those, who wish to gain a
knowledge of extraneous fussils, or communicate their observations
on these bodies to others. To such the * Enchiridion Hist. Nat.”
of Forster may be recommended as an excellent publication; but,
we must observe, its usefulness would have been much increased, if
the author had extended his plan through all the classes of the
animal kingdonr: Since the present work went to the press, we have
seen “ Elements of Natural History” published at Edinburgh, in
which, lists of the Linnzean zoological terms, with very correct de-
finitions, are given; 5o as to supply, in a great measure, those de-
ficiences noted in Forster.

The following are a few terms which either do not occur in the
Linnxan writings, or not exactly in the sense, in which we have
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73: Tesrar (testale) a rél'iqiﬁum‘dex:ivfng its
form from a shell; +and |

employed them.—(v. Derbyshire Petrlf) 1‘hey will be found ne-
. cessary, in discriminating the cxtemal garts of the body in certain

fossil zoophytes,

" STIPR (stipes) the elongated appendage to the body of the
zoophyte, by which it is frequently (not always) affixed to stones,
rocks, and “other 'substnnces-——as in Hydra, Vorticelln,' &ec.

Linnzeus calls this part stirps, aterta he also applies to the mem-
branacecus, horny, and fibrous supports, fabricated by the
Gorgonia, Isis, Flustra, &c.—By Gmelin the term is further

~ extended to the stomy matter or coral, deposited by the Lytho-

phyta of Linnweus, and in this ‘sense we have retained it,
~-But the fleshy stem in Hydra, &c.as wellas the crustaceous
one in the genus Stylastrum (v. Note on the Stylastrum, §. V.)
is an innate part of the animal, and perfectly distinct in its nature
from the fabricated props or fulciments ; 'whether solid, as in Gorv
gonia, Isis, &c. or cavernous, as in those befonging to the Madre-
pore, Tubiponz, &c..——We have, therefore, deemed: it expe-
dient to mark the distinction by appropriate terms,
Disk (discus) in an articulated stipe, the internal part or surface
by which one joint is united to another. -
+ Ambit (ambitus) the surrounding, external surface of each Jjoint
of the stipe.
Branches (rami) are the lateral arms proceeding from the shpe
(oot from the body) of the zoophyte, - - )
1 The terms used in discriminating shells are _very numerous:
for their explanatlon we refer the reader to the “ Fundamenta
Testaceologice,” given in the “ Amenitates Academice ;” and to
the work above mentioned, viz., Elements of Natural History.—
The following imperfect list of testaceological terms is introduced

" here, merely to note a few, we have found it necessary to add to
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b. Vegetable parts; and

1. Those of the substance; as

. Entire (integer) undivided; without any slit or opening—some
anomite have an entire hinge, ‘and a perforated beak.
BEAKS (nates s. umbones) the peaked or prominent parts of

the shell on each side of the hinge.
a.)Reflex (reflexe) bent backwards; inclined towards the back
or surface of the valves.—This direction, so contrary to that
which usually takes place in the beaks of shells, we have ob-
served in two or three species of anomite.—The term is
opposed to
Incurvated (incurvatce) bent towardseach o!her, and
Recurvated. (recurvate) bent towards [the posterior. margin.
In the- Linnean writings, however, the terms recurvatz and
reflexe appear to be synonymous.
b.)Divaticate (divaricataz) separate; standing at a distance from
each other.,

Approximate (approximate) apprmlnng near to each other,

but not touching. -
- Converging ‘(corniventes) inclined to, and touching each other.
Incumbent (mcumbeutea) converging, and one lymg over the
* other.
c.)Spiral (spirales) with each beak twisted like the spireor wreath
of an univalve shell..
Erect (erecte)——the beéak of the valve is said to be erect, if it
* " rise (the valve being placed with its concavity downwards) per-
pendicularly from the hinge.—This position takes: place in
several anomite.

MARBGIN (margo) the extreme edge of the shell, at which the |

valves separate. The margin is divided into the inferior
part, or the margin of the huige (margo inferior. Linn.) the
posterior part, or the margin following the anal depressnon
(margo posterior, Linn.) the anterior part, or the margin

’
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a) 75. Cuticular (reliquium cutzculare) having
received its form from the cuticle or epidermis
of the vegetable.

next to the ligament (margoe anterior. . Linn.) and the upper
_ part or margin epposite to the hinge (margo superior. Linn.)

Eantire (integer) without indentations of any kind.

Sinuate (sinuatus) with a bending or indentation in the upper
part of the margin—as in many species of amomite. The
term is also applied to the valves (valvee sinuatz) when the
sinus or bending of the margin is continued by a channel
or groove (canalisyup ope valve, with a corresponding con-
vex wave orridge (lira) down the other.

. THE SINUS (sinus) differs according to the margin and the ridge
aud channel.

* Margin.

‘a.)Large (magmu) when it occupxes pot less than one half of the
upper margin.

Small (parvus) when it does not extend through more than one
third of the upper margin.

" Long (longus) when the depth of the sinus at the margin ex~
ceeds its bréadth,

Obsolete (obsalctue) scarcely distinguishable at the margin.

b.)Angular (angulatusy forming an angle at the margin.

Rounded (rotundatus) forming a curve wttbout any angle or
break;' not angular,  ’

Cuneiform’ (cuneiformis) long.: and ending ‘in an acute angle.

Obtuse (obtms) rounded ; but fonmng only a small segment
of a circle.

Truncate (¢runcatus) ending in a straight line at the margin—
so that the sinus hassomewhat of a square-appearance—or
seems as if it had been cut off, where it would otherwise

*  have formed a curve.
¢.)Plaited (plicatus) with large, angular indéntations at the mar-
gin. :

Waved (undatus) with large, obtuse or rounded indentations

€
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b.) '76. Cortical (corticale) having tts origin from
the outer bark.

]

at thé margin. ‘The indentations in the margin of the sinus
are to be numbered by the points, which are directed to-
wards the beak of the smaller valve. They vary from two
to nine: when they exceed that number, the sinus is properly
said to be dentate, crenate, &ec. The plaits or waves of the
margin are not always continued by the same kind of folds
down the ridge and channel—those of an angular form fre-
quently passing into obtuse or rounded furrows, while the
waved are often continued by sharp-ridged folds. In many
instances, also, the indentations at the margin of the sinus are
very large and strong, w:thout any correspondent folds on the
surface of the valves.
Dentate (dentatus) with small mdentatxons in the margin.
** Ridge and chunnel.

‘a.)Continued (contmuatua) when the bending at the margin is
continued down the valves by the ridge and ckannel, which
gradually diminish till they reach the beaks,

Half-coptinued (semi-continuatus) coutinued by the channel
down the larger valve; but without the correspondent ridge
in the other valve.

Abbreviated (abbreviatus) not continued down to the beaks
—growing obsolete at a small distance from the margin,

b.)Striated (striatus) with the ridge and channel longitudinally
marked with slender lines.

Sulcated (sulcatus) with the ridge and channel Jongitudinally
marked with deep and broad lines.

Smooth ({zvis) neither striated nor sulcated.—The ridge and
channel of the sinus are often smooth, when the lateral parts

. of the valves are marked or scored with lines.
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¢.) . Lignal (lignale) having Jtsmgglmfmmthe

wood.
&ec., &c.

VALVES (valoe) the pieces of which the bivalve is composed.

JOval (avales) oblong, the extremities rountled and-equal,

-Ovate (ovat &) oblong, the extramities rewnded, ‘but not equal.
—In shells the estremitics of the oval or evate figure may
be formed either by the deak-and opposite margin, or by
the lateral marngins; aoccording as the extent of the valves
from the hinge to the superior margin is greater orless, than .

. the extent of the vaives in a transverse direction—Hence
%.) Longitudinally (longitudinaliter)

Transversly (transversim) or

Obliquely.(obligue) must be added to the terms oval, ovate,ob-
long, &c. when, for the sake of specific differences, it becomes
necessary to distinguish-the direction in which the valves have
been produeed or .extended—as, longitudinally oval (longi-
tudinaliter ovales) oval, the diameter of the valves from the
‘hinge ito the opposite margin exceeding the transverse, or the
diameter of the valves from side to side: transversly oval
(transversim ovales) ovel in a contrary direction; the sides
of the shell being equally produced and forming the two extre-
imities of the oval figure:—obliquely oval (obligue ovales)
oval, but with one side of the shell more produced than the
other, so that the valves, though regularly oval, are meqmlate- .
ral (valve inequilatere) &c., &c.

¢.)Obovate (obovate) are longitudinally ovate ; but narrower at tbe
base or hinge than at the opposite extremity. -

Scratiform (serotiformes) are obovata; gradually swelling from
a small or contracted beak and hinge, till the shell becomes
gibbous at the superior margin or extremity.

UNIVALVE (univalvis) consisting of a single piece or shell.
VOLUTIONS OR WREATHS (Anfrachw) the circumvolutions of
a spiral or thsted shell,

.
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2. External parts as
a.) "18. Radical (radicale) having its form from
the root.

a)Involute (involuti) rvevolving within, and, in a ' measure,
hidden by the first or outward wreath.—We believe, this is
not exactly the sense, in which the termis used by Linné.

. Manifest (manifesti) more or-less external ; visile.

b.)Disjunct (digiuncti) disjoined; more or less distant from each
other.

Contiguous (contigui) close; not separate.
¢.)Extrinsic (extrinseci) connguous, but not inserted or indented

one into another.

Inserted (inserti) each wreath recewed or mdentzd more or less,

into that which surrounds it.

_ Slightly inserted (subinserti) almost extrinsic.

AMBIT (Ambitus) in depressed univalves, the carcumferenee or

. back of the outward wreath,

Disk (Discus) In depressed univalves, the surface on- each side
of the shell, exclusive of the ambit.—The amonite give
examples in the use of the foregoing terms, a, b, ¢, &c.

‘ " 1 FULCIMENTS. Vide pages 88 and 97.

The terms employed by Linné and other naturalists, in de-
termining the variousspecies belonging to this tribe of animal bodies,
are nuimerous; butwe are net acquainted with any work, in which
a regular or scientific explanation of them has been given.—The
following Tabular View of the parts, &c. of the Fulciment
(drawn up some years back to assist our investigation of the fossil
subjects) may not, therefore, be unacceptable to the student. We
must premise, however, that it is offered as a mere sketch, which
we should be happy to see improved and filled up, by the more ex-
perienced in this part of Natural History.

The reader will observe, that we have not always adhemd to tbe
terminology used by Gmelin in his descriptions of these zoophyta.
As, however, the edition of the Systema, which bears bis name, is
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80. Cauline (cfmlmum) ov origiating front
thie stulk ofant lierb

DEFINITIONS.
PRIMARY TEBRMS.

The FULCIMENT is distinguished accordlng‘ to its' comsistence:
and parts.

* CONSISTENCE.

CORAL (corrallium).a fulciment of a firm.and, often, stony.sub».
stance; as in Madrepora, Millepova, Cellepora, Isis, many,
of the Gorgonie, &c., &c.

CORALLAINE (coralling) a fulciment ofa membranous, ﬁlamen-
tous, crustaceous, . or, often; friable substance; as in the ge-
pus Corallina; also in Sertularia, Flustra, &c., &c.

SPONGRE (spongic) a fulciment of a-reticuated; fibrous, and, ge-
nerally, flexible substance; as in.the genus Spomgia. The
masses of interwoven fibres called sponges are merely fulci-
ments to a living gelatinous matter - with which they are
cloathed in the recent state. :

® & PARTS. '

Basis (basis) the part by whxch the fulciment is attadled to aio-
ther body.

. STIRP (stirps) the whole of the fulciment rising from- thie basis,

exclusive of the dissepiments and vesicles. -
A. Kind.

a.)Tube ({ubas) the stirp peculiar to the T&bipora and Tubula-
ria——When jointed; as in many,, Tabularie,- it is' denomi-
nated a

Culm (culmus) from its resemblance to the stalk or stemof the-
grass tribe.

Stipe (stipes) is a stirp. rising above the basis in a simple, stein-
like form, and expanding into, or sending out, branches
of another structure from or near thetop only; as in Cortl-
lina Peniculum, Ell. Zooph. Tab. 7. fig. 5, 6. Corallina
Pheenix. Ell. Z. T. 25. f. 2. &c.

Mass (cumulus) the stirp of a commen fulciment when it does
not affect a plank or shrub-like form.
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81. Culmal (culmale) having the form of a
~culm, or the stem of the grass tribe,

Theterm isalso used for an aggregate fulciment, when the
stirplets are considered collectively.
b.)Stirplet (stirpula) each distinct or separable stirp, rising from
the common base of an aggregate fulciment. '
Tubule (tubulusy a simple tubular stirplet.
Culmule (culmulus) a jointed, tubular stlrplet Vide Tube and
Culm,
B. Parts of the stirp.
¢.)Branch (ramus) is the subdivision of a stirp.
~ Branchlet (ramulus) the subdivision of a branch. In
a foliaceous or leaf-like stirp, the primary divisions are
better expressed by the term Lacinic, or segments; and the
secondary, or subdivisions of the lacinie, by Lacinule or
little segments. ' ‘
Rachis (rachis) that part of the stirp from which lateral branches
are put out; as in Sertularia frutescens, Ell. Z. T. 6. f. a.
Sertularia Pennatula, EN. Z. T. 7. f. 1. 2. &c. &c.
Axil (awilla) the angle which a branch forms with the stirp.
d.)Joint (articulus) that part of an artjculated stirp whieh lies be-
tween two knots; as in lIsis Hippuris, T. 3. f. 1. 5. Ellis.
‘Knot (genicylum) the juncture of the joints—the part by
which one joint is united to another; as in Jsis Hippuris—
Tubularia indivisa. Ellis.—When the knot is formed by an
intermediate body, distinct in substance or structure from the
~ joints which it connects, it is properly called the
Internode (infernodium) as in Isis Hippuris—Isis coccinea,
" T.12. f 5. Ellis.—These distinctions between the joint,
knot, and internode, are not, however, these which are al-
ways observed by authors in other parts of natural history.—
Vide Martyn’s Language of Botany, art. Articulus, Nodxs,
Geniculum, &c.

P
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" 82. Scapal (scapale) having the form of a

scape, or a stem bearing the fructification and
not the leaves—Perhaps, never found fossil.

e.)Surface (superficies) in foliaceous and subfoliaceous mrp:

(v. inf.) is distinguished as

upper (superf. s, pagina aupcrwr) or the surface in which the
.apertures are placed; as in Madrepora cinerascens, ,T.
43.. Flustra bombycina, T. 4. f.b. Ellis.~and

under (superf. s. paging inferior) or the wtfacc destitate of
apertures; as in Madrepora ampliata, 'T. 41.—cucullata,
T. 42. Ellis——When both sides of a foliaceous stirp bave
cells, the above distinction, of course, caunot take place-as
in Madrepora interstincta, 'T. 56. &c. Ellis.

Margin(margo)the edge of a foliaceous or subfoliaceous stirp,—
the Jine which separates the upper from the under surface;
as in Madrepora cucullata, T. 42. Ellis, &c.

Ambulacra (ambulacra) the elevated and, more or less, fletu-
ous parts of the surface, which wind between the apertures
in the Madrepore conglomerata et concatenate ; asin Ma-

drepora phrygina, EILZ. T. 48.f. 2. Madr, meandrites,

T. 48. f. 1. &c., &e. , .

Interstice (interstitium) ) '

——— of the surface.  In common fulciments, the space
between the margins of the aper-
tures when not elevated intp am-
bulacra.

of the interior the space
partsofthemass. §  between the walls of the cells,

f)

Ceﬁs (cellulz) the holes or cavities of the surp, in wluch 1he

zoophytes resnde. ,
. The parts of the Cell. :
a,)Walls or Partmons (parictes) the parts which lmmedxately form
or define the lateral limits of the cells In

o’

Y J
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.~ 88. Petiolar (petiolare) having the form of a
: petiole, or a partial stem comnecting the leaf
with the main stem or its branches.

proper cellular fulciments, and in those which are aggregate,
when the apertures are terminal, the paries is external, and
constitutes the surface of the stirp; as in Madrepora Pa-.
tella, El. Z. T, 28. f. 1—4. Madrepora flexuosa, Bll. Z.
“T. 31. f. 5. Tubipora musica, El.Z. T. 27. &ec. In
cumulate fulciments, and in those which are arbusculer with

" lateral cells, the parietes are mostly internal, and perfectly

" distinct from the parts which form the surface; as in Ma-
drepora Ananas, Ell. Z.T. 47.1. 6. Madrepora radiata,
Ell. Z. T. 47.1. 8. &c. &c.

'b ) Lamellas (lamelle) are thin, plate-like parts with which the ca-
vities in' Madrepore are divided. The principal of these
are perpendicular, radiating from the axis of the cell to its
circumference,—The base of a perpendicu!ar lamella is the
part which lies next the azis—its margin is the edge or ex-
tremity, visible at the aperture of the cell.

Axis (axis) the middle part of the cell, extending from the ap-
erture, or external opening, to the bottom ; and round which
the perpendicular lamellas in Madreporce are placed.

c.)Bottom {fundus) the extremity of the cell, opposite to the
external opening.

d.)Receptacle (receptaculum) the upper extremity ‘of the cell, .
into the concavity of which the body of the zoophyte is receiv-
ed or withdrawn. In
Sertularia, and in some species of Madrepone, the re-
ceptacle is distinct in form and structure from the more in-
ternal parts of the cell; in Millepora, Tubipore, &c. it differs
little from the bottom (fundus) or the intermediate part, in
which the stipe (stipes. v. former note, p. 96) of the anima]
is generally fixed. ’
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" 84. Stipital (stipitale) having'the form’of a
" &tipe, or a stem passing into leaves, as in the
Palms and Ferns.

1. The different kinds of receptacles are
1. Denticles (denticuli) small, pointed, and generally tooth-shaped
receptacles, placed, mostly, on the sides of the stirp, at
each joint, in Sertuleria.

Calycles (calyculi) little cup-shaped, external receptacles,

found also in Sertularia.
2.Pores (poriy the receptacles pecuhar to the genera Mille-
pora and Corallina. 1In Corallina the pores are the external
extremities of capillary tubes, constituting the interior part of
the stirp. In Millepora, also, the pores open into tubular
cells, which are frequently disposed in a longitudinal direction.
8. Stars (stelle) the lamelloso-stellated receptacles in  Ma-
drepora. When the opening of the star has an elongated form,
and is more or less flexuous, it is distingnished by the term

Anfractus; as in Madrepora’ labyrinthica, Ell,"Z. T. 46.

_£. 34. Madrepora gyrosa, El. Z. T. 51. f. 1. &c., &e.
2. The Pasts of the receptacle are the

Aperture or mouth " (osculum) the external opening of the re-
ceptacle.

Lid (operculum) a moveable part covering the aperture in some
species. Millgpora truncata, T. 23. f. 8. Ellis. .

Margin (margo) the part which defines the apertare‘or mouth.

* A distinct margin is formed by the top or edge of the wall
(paries).

Center (centrum) the middle part of the aperture. In Ma-
drepora this is generally formed by the apex or summit of
the axis. It sometimes takes an oblong form, when the stars
are elongated, dividing the aperture down the middle, like a
partition; it is then distinguished as the
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18 a part of the root, according to the Linnean
principles of Botany; (v. Phil. Bot. p.38.

b.)Solitary (solitarium) having only a single stirp, rising from the
base. Antipathes spiralis, Ellis. T. 19. f. 1. Millepora
trum-ata, T. 23.f. 1.
Aggregate (aggregatlum) composed: of several stirplets, rising
from a common base. Madrepora cespitosa, Ellis. T.31. £.5.
)Cellular (cellulare) formed with cells. Madrepore, &c.

" Cell-less (ecellulosum) without cells. Gorgonie, &c.
d.)External (esternum) enclosing the animal or animals by which it
was formed. All cellular fulciments are esternal. |

Internal (internum) covered by the animals by which it was
formed. Al cell-less fulciments are infernal—cloathed with
living, animal matter, full of small vessels and pores, which
contain (in some genera) polype-like zoophytes. Gorgonia,
Liis, Spongia, &c.

a)Arbuscular (arbusculare) like a little tree, or pla.nt elongated
neither cumulate nor foliaceous, )
Shrubby (fruticosum) arbuscular, branching from the base,
without any common or main stem. Madrepora hirtells,
‘Elis. T. 37.
Caulescent (caulescens) arbuscular, branching from a com-
mon stem—the main stem and its subdivisions or branches
" similar in structure. Gorgonia Viminalis, Ellis. T.12.£.1.
Stipitate (stipitatum) arbuscular, with a stipe or main stem
differing in structure from the subdivisions or 'branches.
Corallina Peniculum, Ellis. T. 25. f. 1.
. Foliaceows (foliaceum) very thin and expanded like a leaf,
Flustree, &c. .
Plano-foliaceous (plano—folzaccum) spreading horizontally
over the body to which it is fixed. Flustra.
Frondescent (frondescens) foliaceous, and dividing into
branches or segments. Flustra bombycina, Ellis. 'T.4. £. b.
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d.)86. FoLiar (foliare) belonging to a leaf.—This,




.
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87. Frondal(frondale ) deriving its form from a
Jrond, or the pecuhar leaﬁng of Ferns and

e e

Trichotomous (trichotoma) branched ; divndmg by threes,
Corallina tridens, Ellis.T. 20. f. a.

Pinnate (pinnata) branched; the branches lateral, regularly
placed in two single, opposite rows,  Sertularia frutes-
cens, Ellis. T. 6. f. a. A.

Nettedly-branched(reticulalo-ramosa s.retiformis) branched ;
the branches uniting with one another, so as to form a
kind of expanded reticulation or net-werk. Gorgonia
Flabdhm T.17. ? Millepora reticulate, T. 26, f. 5.%
Ellis,

Flatly-branched (in plano ramosa) dividing in one direction
only, so as to exhibit a flat, or fan-like expansion of
branches, Gorgonw pretioss, T. 13. f. 3. 4.—flammea,
T. 11. Ellis,

‘b.)Jointed (articulata) as in Isis, Corallma &ec.

- Nodous (nodoaa) swelling or protuberant at the Junctures of the
Jjoints; asin Isis ochracea. Gmel. p. 3793. n. 3.

Continuous (continua) without joints.

b.)Cauliform (cauliformis) long, slender, and more or less flexuose,
like the stem or stalk of a plant—with or without branches.

Antipathes spiralis, T. 19. f. 1. Gorgonia viminalis, T.12-

f. 1. Isis Hippuris, T. 3. {. 1. Ellis,

Scapiform (scapiformis) erect, straight, without branches ; like
the shaft of a-eolumn; which may be eylindrical, prismatic,
&c. &c. Madrepora musicalis. Tubipora musica. We are
not acquaintd with any recent species, except the above, to
refer to, as an example of this term ; but the form is com-

. mon in the fossil subjeets, particularly in aggregate fulci-

Tutbmatﬁ (whnatc) uvmiy eanical—smal] at-the base, apd
inereasing upwards, Madrepora Cygthus, Rllis. T. 23.
£ 7.

Q
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Padms.—Frons, in the Phil. Bot. is con-
sidered as aspecies of trunk or stem—elsewhere

d.)Deform (deformis) without any regular or determinate shape;
as in many of the spongiz.
Multiform (multiformis) running into many different shapes.
Nodular_(nodularis) in form of a nodule or ronnded protube-
rance—this may be globular (globosa) fungiform (fungifor-
mis) oval (ovalis) reniform (reniformis) &c. 8 c.—as in Ma-
drepora phrygia, T. 48. f. 2.—denticulata, T. 49. f. 1.—
galaxea, T. 47. f. 7. Ellis.
e.)Spread (explanata) more or less flat or expanded; as in Ma-
drepora interstincta, T, 56. Ellis.
Subfoliaceous (subfoliacea) spread, and with somewhat of the
form of a leaf. Madrepora cucullata, T. 42.—ampliata,
T. 41. f. 1. 2. Ellis,——The subfoliuceous stirp differs from
the foliaceous, in bemg less thin and flexible—or not so nearly
resembling a true leaf.—See Fulcimentum foliaceum, p.110.
Margmate(margmata)havmg a distinct margin,dividing the upper
fromthe under surface;as in Madrepora cinerascens,T.43.Ellis,
£.) Basaltiform (basaltiformis) composed of close, prismatic stirp-
lets—as in Eris. Madreporites floriformis, Derby. Pet.p.44.
. Botryoidal (botryoides) composed of somewhat globular, pro-
tuberant stirplets, so as to resemble a bunch of gmpes.—-
Spongia botryoides, T. 58.1. 1. Ellis.
&c. &c.—————The forgoing terms, d, ¢, f. are appropmtc
to the stirp of the cumulated fulciment, See Cumulus, p.
. 104—and Fulcimentum cumulatum, p. 110.
. The terms, used in distinguishing thie fulciment at large, are ge-
_nerally applicable to the stirps as a part. ‘
R . The STIRPLETS (Stirpule.) :
a.)Dnspersed (duperm) scattered; not united in any way so as to
form an aggregate body or smass of stirplets, though all rising:
from the same base. Sertularia Pinaster, T. 6. f.b. Ellis.
Consociate (consociatz) collected into one body or mass. Tu-
bipora musica, T. 27. Ellis.
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Linnzeus has defined it to be aleqf formed from
a stipe.

b.)Remote (remote) distant from each other. :
Approximate (approxmataz) near to each olher, but not
touching. o
Contiguous (contiguc) close, touchmg one another. :
Coalescent (coalescentes) uniting or growing together in parti-
cular parts only, Madrepora flexuosa, T. 31.f. 5. 6, Ellis.
Coadunate (caadunate) joined together their whole length.
Erism. Madrepor. dupl:catua T. 30. Derby. Petr.
&e. &ec.
¢.)Fasciculate ( faccwulatw) collected in bundles, ‘many sprmgmg
from the same point or basis. Madrepora Anthophyllztes,
T. 29.~fascicularis, T. 30. f. 1. Ellis. .
Cespitose (cespitose) interwoven or matted together Madre-
- pora Anthophyliites. -—jk.mosa 'T. 31. f. 5. Ellis. -
&c. &c. : '
d.)Equal (@quales) of the same size. Tubapora mnwa Ellls.
T.27. -
Unequal (inequales) not correspondmg in size. Efuqa.Madr.
duplicatus, Derby. Petr. T. 30. . .
¢.) Parallel (parallelz) placed in the same dxrethon, andcontmumg
at the same distance from each other. Tubtpora musica,
Ellis. T. 27.
Divergent (divergentes) tending various ways from one pomt or
common basis.. Madrepora famculana, T. 30. Ellis,
&c. &e. .
) The BRANCHES of the Stlrp (Rami)
«¢.)Distinct (s¢juncti) not adhering to each other. .
Conjunct (conjuncti) cohering throughout  their whole lengtb
as in Corallina Pheniz, T. 25. f. 2. 3. Ellis.
Anastomosing (amastomosantes) running much one into another,

but not uniting their whole length—as in Millepera reticu-
lata, T, 26.f. 2 —Gorgonia Flabellum, T. 17, Ellis.
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e.) 88, Fulcral (fulorale) belonging to a fulcre—
this may be

i
- N P ey L o

Coalescent (coalescéntes) cohering with one another in distant
parts only} asmMadrepmﬁuum T. 31. f. 5. Ellis.
b.)Alternate (alterni) coming out regularly, one after another, from

different sides of the main stirp; as in Sertularia Filiculas

T. 6. f. C. c. Ellis. Alternate branches may be

Pinnatedly-alternate (pinnaté-alterni)arranged altematcly on
the two opposite sides of the main mrp, as in the species
Jjust referred to—or -

Circularly-alternate (ctrwlatmltemi) armnged in a spiral
fnanner about the stirp—rising by steps round the stirp——=
This disposition of the branches, a comtnon one-i plants,

_ is, perhaps, rare inthe present: bodies; ‘we have u speci-

- men of fossil millepore coral, however, in whiehxt takes
place.

Opposite (oppositi) placed over against each other-——-opp&slte

" branthes may be

Pinnatedly-opposite pmnaté—oppontz) arranged oh two sides

of the stirp; each branch being opposite to another——or-

Decussatedly-opposite (decussatim-oppositi) arranged, cross-
wise, in four rows; eath pair of opposite branches beirg
¢ at right angles with the pairs next above and below it.

'c )Scattered (sparsi) neither opposite nor alterriate—without any
tegulat order.——Ctowded (conferti)—Verticillate (verti-
tillati)—Fascicled ( fasciculati) &e. &c. &e——All the
terms employed in Botany to distinguish the situation, direc-
tion, and structure, of the branches of a plant, are applica-
ble to the branches of an arbuscular fulciment.

The RacHis of the Stirp (Rachis)
Even(levis)with an even surface—Stiiated (striata) marked with
s:nder lines.—Wrinkled (rugosa)—Nodous (nodosa) “&el
¢, &c.
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89. Stipular ( stipuldre) bem'ing the form of a
stipule.

+

: The JoiNTs of the Stirp (Articuli)
a )Cylindrical (cylindricf) round, or without angles; longer than
they are thick, and with the extremities and middie part of
each joint nearly equal; as in Corallina cylindrica, T. 22.f 4.
Ellis.

Filiform (filiformis) very long and slendet;—thrend-like; as in
Corallina Penicillus, T. 25. {. 4. Ellis,

Tarbinate (turbinati) inversely conical—éach joint attenuated
at the base and broad at the top; as in some of the joints of
Cotallina granifera, T. 21. f. C. ¢. Ellis.

Moniliform (moniliformes) round and short, with convex am-
bits-—resembling beads in a necklace; as in Corallina Rosa-
‘vium, T.21. f. h, Ellis.

‘Compressed (compressi) literally flaitened; as in Corelling
Tuna, T 20. £, e. ‘Ellis.—Compressed joints may be -round
. {rotundi)—Kidney-shaped(remiformis)sW edgmhaped (cun-
neiformes)~=&ec. &e.

.)Striated (striati) marked with superficial paraliel lines,

© Suleated (stloatf) marked logitudinally with deep channels; as
1t Zsfs.

&ec. &ec.

¢.)Denticulate (denticulati) furnished with small tomh-shapcd re-
ceptacles; as in the genus Sertularia,

Calyculite (calyculati)——with cup-shaped reocpiada Ser-
tularea,

J.)Conform (conformes) resembling each other in shape. -—D|ﬂ'orm
(difformes) of different shapes in the same stirp.—Equal
(@guales) of the same: size.—Unequal (inequales) not cor-
‘tesponding in sige,

&c. &c.

The KNoT and INTERNODE (Geniculum et Internodium.)

a. )Bimple (Geniculum simpler) uniting the joints merely by their
extremities,withoutthe internode ; as in Corallina cylindrica,
T. 22.£.4, Ellis,
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90. Aculeal (aculeale) having the form of an
aculeus or prickle. .
&c. &c.

Twisted (contortum) as in Tubularia indiviso—bic.

Protuberant (fumidum) swelling; standing out beyond the joints
which it connects.—The énternode is often protuberant ; as
in Isis ochracea; but the knot or juncture of the joints may
be protuberant without an internode—Knotty (nodosum)
is the usual term for this structure of the geniculum; but if
we translate geniculum by kmot (which cannot apparently be
avoided, as joint is constantly used for articulus by English
writers) the necessity of the change we have adopted is suffici-

ently apparent :—a knotty knot is language by no means ad-

missible.—Vide articulus, geniculum, and internodium.
Contracted (constrictum) narrowed; less prominent than the
connected joints; as in Jsis Hippuris,T. 3. f, 1—35. Ellis,

- &,)Short (breve) its thickness or diameter exceeding its length.
Long (longum) its length exceeding its diameter—
Very.long (longissimum) several times longer than llnck-——-

These terms short, long, and very long, apply, also, with the
same distinctions, to the joint; asarticulus brevis, articulns
longus, &c.

o.)Homy (cornmeum) of the consistence of homn; as in Isis lﬁppﬁ-

-,

SW (spongiosum) soft and porous; as in Jsis coccinea.

Fibrous ( £ibrosum) comsisting of small threads or fibres; as in

"many of the Corrallince.
&c:, &c.
. The SurRPACE of the Stirp (Superficies)
Smooth, or even (/evis)—Rough or scabrous (scaber)—Striated
(striatg)—Sulcated (sulcata) &c. &c. '
The MARGIN of the Stirp (Marge)
Entire (integra) not divided—Gashed or cut (mcua)dmded
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The fructification of a plant may afford a fructual

-or a floral reliquium.

Repand (repanda) flexuose; but flat, with respect to the sur-
face of the stirp—Undulated (xndulite) bent into folds,
which affect also the surface of the sti ¢ &e.

The AMBULACRA of the stirp (ambulacra)

. a.)Flattish ( planiusculs) scarcely elevated into ridges; as in Ma.

drepora scabrosa, Ellis.

Carinated (carinata) forming more or less elevated ridges;
as in Madr. empliata, T. A1. 1. 1. 2. Ellis.

Foliaceous ('foliacea) rising in leaf-like forms; asin Madr.Lac-
tuca, T. 44.—gyrosa, T. 51. f. 1. Ellis,

‘Spread out (explanata) somewhat foliaceous; but spreading ho-
rizontally over the surface of the mass.—T.63%—Madr.cris-
tats, T. 31. f. 3. 4. Ellis. '

b.)Straight (rects) running in nearly straight and parallel lines,
across the surfice of the mass. Madrepora Phrygia, T48.
f. 2. Ellis.

Flexuose (flexuosa) running in lines more or less bent. Ma-
.drepora meandrites, T. 48. f. 1. Ellis,

Tortuose (tortussa) winding in various directions over the sur
Jface—flexuose in a high degree. Madrepora gyrosa, T. 51.
T 1.

¢.)Simple (simplicia) forming simple ridges only—not exhibiting
the junction of the margins of the cells. Madrepora phrygia,
T. 48. £.2. Ellis.——The ambulacra are formed by the unit- -
ing of the margins which define the apertures; but in a simple
ambislacrum, this union takes place in a single line; in the

Doubled (duplicata) ambulacra, both margins of the connected
cells are evident; giving a double line along the ridges—Ma-
drepora gyross, T. 51. f. 1, Ellis

L&c. &e,
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J.) 9. Fructual (fructuale ) belonging to the fruiz .

——This may be

e —————
AN T

The INTERSTICES of the Stirp (Inderatitia)
" * On the surface.
Flat (plana)—Concave (concava)—Sulcated (suloata)—~Rough
(scabra)——Radlatod (radiato)—Even (leviay—&e., &c.
* * In the interior part of the mass.

a. )F'lled (expleta) made up between the cells—the space hetween

the stirplets not empty.

Solid (solida) filled with a close, uniform substanoe—

Cavernous (cavernosa) full of large, angular holes or egvities.
Madrepora radiata, T. 47. £.8. Ellis.

" Porous (porosa) full of small, circular haoles. Mrep&gm—
terstincta, T. 56. Ellis. ,

Partitioned (disaepta) divided by dissepiments or partions. Tw-
bipora musica, T\ 27. Ellis.

Empty (inania) void; not filled up between the cells. Madre-
pora angulosa, T. 34. Ellis. Tubipora Strues. Gpel. Syst.
Nat. p. 3755. n, 10, ' '

The CeLLs (Cellulz) :
a.) Simple (simplices) not divided by lamelle. Tubiporq, Mille-
. pora, &c. ‘

Lamelloso-stellate (lamelloso-stellatx ) divided by perpemﬁ:uh
‘Jamellee, disposed in a star-like form. Madrepara

" Lamelloso-reticulate (lamellpso-reticulatae) divided both by
perpendicular and horizontal Jamelle. Mcdraporq \
b.)Poriform (poriformes) like simple pores,—Coralling, &,

Tubaeform (tubeeformes) like tubes. Tubularis, &c.

Urcealate (urceolatce) pitcher-shaped; more or less bellying out
towards the base, and contracted at the moyth or aperture.
Cellepora.

Alveolate (alveolat®) crowded and angmlar, like the cells in a
koney-comb, Madrepora retepora, T. 54. f. 3. 4. 5. Ellis.
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92, Seminal (send¥nale) having the form of a
seed——or

Ringent (ringentes) with an oblong, or gaping aperture; the
upper margin rounded or arched. Flustra. :
¢.)Equal (@quales)—Unequal (ineeguales—Conform (confomea)
Difform (difformesy &c. &e. &e.
The WALLS or PARTITIONS of the Cells (Parictes)
a.)Distinét or separate (sgjuncti) divided from each other; not ad-;

hering to, or touching one another. Tubipora musica,'Y. 27. . -

Madrepora angulosa, T. 34. Ellis,

United (cenjuncti) cohering, but still separable from one ano-

ther. Erism. Mady. floriformes, T. 44, f. 5. Derby. Petrif.

b.)Common (communes)—When the cells are separated from each
other merely by a simple partition, continued through the
whole mass. Madrepora retepora, T. 54. f. 3. Ellis.

Proper (propria)—When each cell is inclosed by its particular
‘wall, distinct or separable from the other parts of the stirp,
Madrcpom Carduus, T. 35.—fascicularis, T. 30. f. 1. 2.
Ellis.

&c. &e.
The Ax1s of the Cell (Axis) ) ’
a.)Simple (simplex) when it takes no other form but that whick
-arises from the concentration of the lamellce. Madrepom
stellulata, T. 53. f. 3. 4. Ellis.
Tubular(tubulatus)when the lamell2 are united before they reach
the centre, which hence takes the form of a cylindric cavity—
We are not acquainted with any recent Madrepore to refor
to, asan exa.mple of this structure; but we bave met thh it
. more than once in fossil species.
" Cavernous (cavernosus) full of small-holes or cells. Madrcpora
Javosa, T. 50. f. 1. Ellis.
Voxd (inanis)—When the lemelle neither unite with one ano-
ther, so as to form a tube, nor reach the centre, which hence
R
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95. Strobilar (strobilare) with the form of a
strobile—

margip serrate, &c. &c. Madrepora Fungites, T, 28. f. 5.
6. Ellis,——The above terms, from b. to A. respect only the
radiating lamellee.
The RECEPTACLE (Receptaculum)
‘a.)Genuine '(genuinum) differing in its external form or structure
from the other parts of the cell. Sertularia. .

Spurious, or continuate (spurium s. continuatum) not distin-
guished by its external form from the other parts of the cell.
Madrepora, Tubipora, &c.~——The genuine receptacle has
a peculiar structure, distinct from that of the tubular part of

+ the cell to which it is affixed; as in Cellaria (Sertularia,
Linn.)tulipifera, T. 5. f.a. A—=Sertularia frutescens, T.6.
f.a. A. A 1. Ellis. &c. &c.——The spuripus receptacle is
merely a continuation of the general concavity of the cell
which it terminates; as in most of the Mgdrepore, Mills
pore, &c, &e.

b )Promment (prominens) standing out beyond the general sur-
~ face of the stirp. Sertularia.
Sessile (sessile) prominent, but immediately attached to the
stirp; not peduncled. Sertularic Pennatula,T.7.£.2.Ellis.
Peduncled ( pedunculatum) elevated on a peduncle, or stalk-
like branch.  Sertularia verticillata, p- 50. n. 21. Ellis.
Adpressed (appressum) prominent, but laterally applied, or
pressed, as it were, close to the stirp. Sertularia frutes-
- cens, T. 6. f. a, Ellis. ’
Spreading (patens) prominent, and forming an acute angle
with the stirp. Sertularia cupressina, p. 38. n. 5. Ellis.
Horizontal (horizontale) prominent, and at a right angle with
_the stirp,  Sertularia tulngfera, T. 5. f. A, Ellis,
&c &e.
Syppressed (suppressum) sunk; not prominent. Flustra,
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96. Drupal(drupale)withthe formofa drupe—
g.) 97. Floral (florale) deriving its form from the
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SPower —Dloral reliquin ate very rare, if, in-
déed, they exist, in the mmeral kingdom.«

Tt 3 m—— s R

Approximate (approzimata) near to each other, but not tonch-
ing at their margins. -

Contiguous (contigua) touching at a part of their margins, but
leaving interstices where the margins mutually recede from
one another. Madrepora annxlaris,X. 53. f. 1. 2. Ellis. -

Crowded (conferta) close; leaving no space between them; the
cells being so formed as to indent, or fit into one another.
.;'luatm.-—Madrcpm retepora, T. 54. f. 3.—sideria, T 49.

. 2. Ellis.

JDistinet (distincedy not ramning into 6ne anofhier-—édch recep-
tacle perfectly separated by its wall and margin, front those
which surtound it. Plustrd.—Madtepora potites, T. 47.
f. 1. 9. Bl  Distinct recéplacles may be tentoté, ctowded,
&¢. - '

Conjunct (conjuncts) runininig into, or otherwise whited with,

ohe diother—not distirictly sepatated by theéir murgine, Ma-

- d?;pga‘ wédndrites, T 48, f. 1.~labyrinthicd, T 46. f. 3.

Concatenate (concatenata) conjunct by means of their ls-
#iélldé, which pass over the matgin of each apertare, and
“tmife with those from the surrounding cells. Madtepora
glr?,::dta', T. 31. f. 8. 4——ldbyrinthice, T. 46. £. 3. 4.

Conglomeraté (conglomérata) cotijunct by means of the
apéitures, which run into one anothér, so'ds to' fovif more
or less ¢longated and, generaly, flexvosé récepticlés (an-
JSraétusy winding over the surface of the stirp. Mad¥epora
gyrosa, T. 51. f. 1.—phrygia, T. 48. 1. 4. Ellis.~~The
Feceptacle may Be both concatenats and coriglomerdté ; as
in' Madrepora labyrinthica; T. 46. f. 3. 4~=cucullata, T.
42. Ellis, C
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mest of the delineations of supposed petrified
flowers, given by early puthors, are evidently

- Gonnate (connata) lateratly united, so as to appear but as one
body. Sertularia tulipifera, T. 5. f. A. Elis——Connate
receptacles are fernate, quinate, &c. according to the num-
ber united.

&-)Ordinate (ordinata) disposed in rows, or invome other regular,
determinable order.

One-rowed (secunda) forming one row only.—In these the re-
‘ceptacles are either placed in a single line; as in Sertularia
frutescens, T. 6. f. a. A, Ellis—or, if in double line,
are sodisposed, by being all directed or turned towards the
same side, that they appear as one row only; as in Cellaris
(8Sertularia, Linn.) neriting, p. 22. n. 2. Ellis. In this
latter sense, Solander has used the term unilateralis——
“geHulis unilateralibus alternis”—which he translates—*with
alternate cells, looking one way.” v. Ellis, Zooph. p- 2L
Cellaria. n. 1, 2. 3.&c. In the Syst.nat. however, we find
the essential charactersof thesame species to be stated with
the term secundus -—unilateralis— cellulis s, denticulis
unilateralibus”—may be retained to point out the place or
situation of the cells or the receptac{)es, without any refer-
ence to their disposition or direction. v. unilateralis, &c.

Two-rowed (disticha) disposed in two opposite rows. Sere

tularia Pinaster, T. 6.f.b. B ——Tlnga, p-41. n. .9 Ellis.

Four-rowed (tetrasticka) disposed in four rows. &c. &c.

Verticiflate (verticitlata)disposed in whirls or rings one above

another. Flustra? verticillata, 'T. 4. f. a. A. Ellis,—This
and the three preceeding terms respect the receptacles of
arbuscular’ JSulciments only.

Linear-ranked (:mata) disposed in numerous, extended, pa-
- rallel lines or rows. Madrepora seriata, F. 31. f. 1. 2—

undata, T. 40. Ellis. '
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nothing more than representations of imper-
fect reliquia of other bodies, as shells, leaves,

Quincuncial (guincuncialia)placed in a quincunx order—i, ¢.
#0 disposed that each receptacle forms the centre to the
four next surrounding it.  Millepora truncata, T.23, f. 2.

Ternary (terna) placed three together. - S

- Quaternary (guaterna) four together. Cee

&ec. &e. - . '
Imbmte(mbncata)sodmpoaed as to lie over each otber like

, tiles om a roof.

Inoqhnu (inordinata) not- dmpoeedmany ngulatordeta'
minable order. Madrepora muricata, T. 57. Ellis, ;
Scattered (sparsa) inordinate, and at unequal distances from

. one another. Millepora alcicornis, p. 141. n.:19, Ellis,

&.)Calyciform (raceptaculum calyciforme s, calywluc)cup-dnped

~ wide and open at the mouth,

Calathlform (calathiforme) belmsphencally cu.p-chq)ed the
margin of the aperture not spread or recurved. Sertuls-

; umaalulaT7f2 Ellis.

Campanulate (campanulatum) bell-shaped ; more or less
bellying out at the base, with the margin of theapertlm

spreading and somewhat recurved.

. Cyathiform (cyathiforme) obconically cup-shaped like a
wine-glass, wide at the mouth and graduallylencnmg to
the base. Flustra verticillata.-

Poculiform (poculiforme) cylindrically. cup-shaped mth ﬂle
base hemispherical, and but slightly, or not at all, spread-
ing or recurved at the mouth. Sertularia frutescens,T.6,
f.'A. Ellis.—The open mouthed or cup-shaped receptacies
(calyculi in sertularia) are generally described as compe-
nulate (denticuli campanulati) though they differ in their
form as much as the small-mouthed or pointed receptacles,
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- &c.—The tender substance of flowers in ge-
neral appears to preclude the possibility of

- to which the term denticuli ought, perhaps, to be appro-
priated. We conceive, therefore, that the terms calathi-
Jorm, cyathiform, &c. as above defined, will be found
particularly useful in distinguishing the calyculated sertu-
larie. 1t is, perhaps unnecessary to add, we have selected

. the terms in question, from some proposed, by Mr. Salis-
bury, te be used in Botany. v. Linn. Trans. V. 5, p. 185.

Dentiform (dentiforme s. denticulus) tooth-shaped; small or
pointed at the apex; not wide or large-mouthed. Sertularia

Pinaster, T. 6. B.—filicula, T. 5. C. Ellis.

Conical (conicum) having the form of a cone; broad and
round at the base, but gradually lessening to a point at the
aperture.

Ovate (ovatum) egg-shaped, the apex being the smaller ex-
tremity.

Oval (ovale) egg-shaped, but with both extremities equal.

Inflated (inflatum) puffed out, or nearly globular towards
the base, but suddenly becoming small and pointed at the
aperture. Sertularia filicula, T. 6. f. c. Ellis.

Tubular (tubulatum) having the general form of a tube.
Sertularia halecina, T. 10. Ellis’s Engl. Corall.

&c. &c.——The above terms, from A. are applicable to the
genuine or distinct receptacle.—The structure of the
spurious receplacle is only to be distinguished by those
terms which properly relate to the form of the aperture or
mouth. v. Osculum.

The APRRTURE of the receptacle (Osculum)
a.)YOrbicular (orbiculatum) circumscribed by a round or circular
margin. Madrepora rudiata, T. 47. f. 8. Ellis.

Oval (ovale) circumscribed by an oval margin; the extrpmities
]
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their form ever being preserved in the fossil
state. B

of the oblong figure, forming the outline of the meuth,
reunded and equal.
Quinquangular (quinquangulare) five-cornered; surrounded
by a margin with five prominent angles.
Hexagonal (Asragonum)——————with six prominent angles.
Madrepora retepore, T. 54. f. 3. Ellis.
&c. &e.
* Ringent (ringens) oblong with the upper margia rounded, and
the opposite extremity angular. Flustra.
b.)Elongated (elongatum) the longitudinal diameter greatly exceed-
ing the transverse. Madrepora phrygia, T. 48, f 2. Ellis.
Short (breve)-when applied to an oblong or oval upetture, im-
ports the longitudinal diameter not greatly to exceed the
transverse. Madrepora sinuose, n. 35. Ellis.
¢.)Straight (rectum)—Flexuose (flexuosum) &c. &es v. Ambu-
lacra recta, &c. &c.
d.)Very large (mammm)-—Large (magnum)—Middle sized (me-
. dium)—Small ( parvum)—Minute (ménutum). There is no
part of the fulciment that can properly be used in a reference
to the comparative size of the aperture;—agreeable to the
usual mode of measuring the parts of bodies in natural histo-
ry.— Hence, the terms just stated apply enly to positive
magnitudes; as, very large, when not less than an inch in
diameter—(note, when the djmmeter of the aperture differs
with the direction in which it is measured, the smallest extent
must be taken)—Large, not an inch, nor less than half an
inch, in diameter— Middle sized, not half an inch, nor less
than a quarter of an inch, in diameter—Smafl, not a quarter
of an inch, nor less than a line, or the twelfth of an inch, in
diameter—Minute, not a line, nor less than one fourth of a
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The reader will note, that in the foregoing list
of terms (a. 66.—g. 97.) we have marked

line, in diameter—Very minute, less than ane fourth of a line
in diameter.

¢.)Open (apertum) not furnished with an operculum or lid.

Operculate (operculatum) having an gperculum. Millepora
truncata, T. 23. f. 1—8. Ellis.

J-YWide (patulum) its diameter exceeding that of the lower part
of the cell. Madrepora Cyathus, T. 28. f. 7. Ellis.

Spreading (patens) wide, with the margin expanded. Madre-
pora Patella, T. 23. f. 1—3. Ellis.

Contracted (coarctatum) less than the general concavity of the
cell. Sertuleria quadridentata, T. 5.f. g. Ellis.

Z-)Marginate -(marginatum) with a regularly defined margin.
Sertularia Pennatule,'T. 7. f. 1. 2. Ellis.

Immarginate (immarginatum) without any regular or definable
margin. Madrepora galexea, T. 47. f. 7. Ellis,

A.)Radiated (radiatum) divided by radiating lamelle. v. Lamellze.
Madrepora.

Reticulated (reticulatum) having both the radiativg and circu-
lar lamellee visible. Madrepora cespitosa, n. 67. Gmel.
Linn, Syst. Nat.

_ Helmeted (galeatum) surmounted by a concave or helmet-like
process. Cellaria (Sertularia. Linn.) avicularia, p. 22-n. 3.
Ellis.

Tubulous (tubulosum) projecting from the cell in a tubular form,
Flustra tubulosa, p. 17. n. 11. Ellis.

, &e &c.

i.) Terminal (terminale) at the end or top of the receptacle.

Lateral (laterale) on one side of the receptacle. Sertularia
anguina, n. 42. Linn. Gmel. Syst. Nat. The aperture or
mouth is usually terminal; but, in some few instances, is
placed as in the species referred to.
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those by capital letters, ' that have reference
to the parts of plants or animals from which

k.)Distinct (oscula distincta) separated not mnnmg into each
other,

Confluent (confluentia) running into one another. Madrepora
dedalea, T. 46. . 1. 2. Ellis.

Labyrinth-form (labyrinthiformia) ranning much into one ano-
ther, and scarcely exhibiting any separate or distinct termina-
tions. Madrepora labyrinthica, T. 46.f. 3. 4. Ellis.

&c. &ec.

The MARGIN of the Receptacle (Margo)
a.)Defined (deﬁmtua) determmate, its limits and form distinctly
marked.

Obsolete (obsoletus) jndistinct ; not determmate its limits not
defined. Madrepora galazes, T. 47. f. 7. Ellis.

b.)Proper, or distinct (proprius) surrounding and defining the li-
mits of the aperture to one cell only. Madrepore radiata,
T. 47.1. 8. Ellis.

- Common (communis) uniting with the adjacent margins so as to
form a part of the limits of several apertures. Madrcpom
retepora, T. 54. f. 3.—Flustra carbasea, T. 3. f. 6. 7.Ellis.
Double (duplm:) common, but exhibting the Juuctnons of the.

margins in a double line.
¢.)Acute (acutus)—Obtuse (obtusua)—Dentated (dentqtus)—
Arched (fornicatus) &¢. &e.
The CENTRE of the Receptacle (Centrum)
a.)Simple (simplex)~Hollow (cavum)—&e. &c. \Z Secondary
terms under Awis.
. Corroded (exesum) full of superficial holes, as lf worn or eaten.
- Lobulate (lobulatum) sending off small, lateral lelSlOllS or seg-
" ments, of the same form and structure as the main line of the
septum. Madrepora plzry w, T. 48. f. 2.—Meandrites,
T.48.f 1. Ellis, : P

o e
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permanent species. are formed; as Ossan, Tes-
7oL, Foriar, &c.—the terms in small letter

- lLacerated (lacerum) ragged; sending off small, lateral segments
of different forms. Madrepora dedalea, 'T. 46. f. 1. Ellis.—
~ Thisand the foregoing term apply only to the oblong, solid

. centre or Seplum. V. Centre; primary terms.

Proliferous (proliferum) putting forth the rudiment of another
stirp.

Lamellous (lamellosum) having a thin, plate-like, structure. Ma-
drepora dedalia, T. 46. f. 1. 2.—meandrites, T. 48. f. 1.
Ellis. : '

&c. &c.

* b.)Orbicular (orbiculare)—Oblong (oblongum)—Elongated (elon-
gatum) &c. v. Centrum, p. 180.
c.)Large (magnum) occupying not less than one half of the dia-
' meter of the aperture.

Middle sized (medium) not half nor less than one third of the
diameter of the aperture,

Small ( parvum) not one third, nor less than one fourth, of the
diameter of the aperture.

&c. &c.—These terms, b. c. apply only to the centre in sup-
pressed receptacles. v. p. 124.

d.)Broad (latum)—Narrow (angustum)—Linear (lineare) &c.

e.)Equal (@quale) of the same breadth and form throughout its
length. Unequal (inzquale) not equal or regular in its form
or breadth. The term under d. ¢. apply to the oblong cen-
tre only.

1) Flat (planum)—Concave (concavum)—~Convex (convexum).

&-)Suppressed (suppressum) not so prominent as the lamelle.

Prominent ( prominens) equally elevated with the lamella, but

not protruded. o ’

Protruded (exertum) standing out above the margin of the aper-

" ture.

&, &,
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relate to parts which afford only temporary

The Lip of the Receptacle (Operculum)

Flat (planum)—Convex (convexum)—Concave (concavum)—
c. &c.

The DisSEPIMENTS (Dissepimenta)
a.)Horizontal (horizontalia) at right angles, with the stirplets
which' they connect; Tubipora musica, T. 27. Ellis.

Oblique (obliqua) neither horizontal nor perpendicular—placed
in a diagonal direction, with respect to the connected stirplets.
-~=We have observed this position in the dissepiments of some
fossil Madreporee.

5.)Psrallel (parallela) continuing in one direction.

Promiscuous (promiscua) crossing each other in variews direc-

tions—

¢.)Straight (rectay—Curved (curve)—de. '

d.)Distant (distantia) remote from each other—Approximate (ap-
proximata) near to each other—Crouded (conferta) close to
each other ; touching.

¢.) Smooth (lzvia)—Sulcated (sulcata)—Striated (striata )—Radi-
ated (radiata).

- &e. &
The VESICLES (Vesicule),

The secondary terms, applicable to the vesicule, are mearly
the same as those by which the disposition, siluation, and
Jform of the genmine receptacles are distinguished, v, terms
b.c. g. h.p. 124. 127. 128. &c.

Note, in the above table, the species enumerated for the par-
pose of pointing out the application of precedent terms, have
geverally been selected from the Natural History of Zoo.
phytes, by Ellis and Solander. We preferred a reference to
that work, rather than to any other we were acquainted with
as it contains most excellent figures, and may easily be. pro-
cured by the English student.—The references are, for the most
part, marked merely « Ellis.”
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speciest. v.§ V. '

—
Matter or Substance. ( Substantia.)
ance——

The substance of an extraneous fossil respects the

' material of which it is composed ;—and is either

organic or mineral.
A.98. THE ORGANICSU BSTANCE (sub-

- stantia organica) of a reliquium, is the matter which
. existed in the original body, and which still retains .

the organic arrangement of its particles—

This may be either earthy or inflammable + +.

8. 99. THE EARTHY ORGANIC SuUBST. (substantia
organ. terrea) which principally occurs in reliquia,
is calcareous—generally a carbonate of lime ; some-
times a phosphate.

Obs. Conservata of shells, corals, bones, &c. af-

\

+ For an explanation of the botanical terms, from which we
have formed . those employed to distinguish the relation be-
tween the vegetal fossil and its original (v. cuticular,
truncal, cauline, &c. &c.), the learned reader, unacquainted

‘with the science of plants, may consult the Philosophia Bo-

tanica of Linné, or Termini Botanici, given in the sixth Vol,
of Ameenitates Academice; to others we recommend the Ele-
ments of Botany, by Dr. Hull. ’

4 + Saline and metallic particles may also exist in the organic

" matter of an extraneous fossil, but cannot be said properly to con-

-stitute the organic substance, as they da not retain the texture of
the original.
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ford examples of calcareous organic: substances:
v. p. 40. 47, &c. :

b. 100. THE INFLAMMABLE ORGANIC SUBST.
(substantia organ. inflammabilis) which occurs in
extraneous fossils is, for the most part, either carbo-

- naceous or bituminous.
- Obs. Conservata of vegetable bodies; as' of leaves;
wood, &c. afford the principal examples of inflam-
mable organic substances. v.p. 44. 47. Note, p.
b0, &c. . ‘
. B.101. THE MINERALSUBSTANCE (sub-
stantia mineralis) of an extraneous- fossil, is the
matter which has taken place of that which existed
in the original body ; or, if it once existed as a con-
. stituent part in the original, is the matter which has
lost the organic arrangement of its particles.
p. 51-66.

The mineral substance of a reliquium is either
earthy, inflammable, or metallic ; rarely saline.

a. 102. THE EARTHY MINERAL sussT. (sub-
stantia miner. terrea) is, for the most part, calca-
reous, argillaceous, or siliceous ; sometimes barytic
or magnesiant.

Obs. The simple earths, variously mlxed and
combined with saline, inflammable, or metallic mat-
ter, - constitute earths and stones in their natural

+ The substances in which the strontian, jargonic, and some
other earths, newly discovered, occur, have not, as yet, been found
as constituents of extraneous fossils,
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state, or ag they occur in the mineral kingdom.—
These compounds, in a systematical arrangement,
are generally ranked under that division, to which
the most essential of the ingredients gives the ¢ha-
racteristic. property.

The earths and stones hitherto found under an
extraneous form are as follows.

CaLcareEous ORDER.
* Carbonates.

* Chalk. Kirw. p. 77.—Form, Animal—gene-
* rally Echinite, more rarely shells or coral.
Limestone.
Compact.
Common. Kirw. p. 38.—F. Animal—rarely
~ Veg.
Roestone. James. p. 480.—F. An. sometimes
Veg. The smaller grained roestones, as
those found in Rutlandshire (at Ketton)
Essex, Northamptonshire, &c. frequently
contain, and also . constitute, the substance
of petrifactions.
Swinestone, Kirw. p. 89.—F. An.—Fre-
quently Belemnite.
Foliated. '
Calcareous spar. Kirw.p. 86.—F. An. and
Veg. This and the preceding stones form
the substance of most animal petrifactions,
particularly those belongmg to the vermis
class.

T
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* * * Sulphates.

Gypsum.

Compact. Kirw. p. 118. It has been observed,
rarely contains extraneous fossils, but it is
to be doubted if it ever really constitutes
their substance. :

Selenite. James. p. 567. We have found it
crystallized in the cavities of shells, which
were imbedded in skale, over the limestone
strata of Derbyshire.

Barvric ORDER.

The native earths and stones of this order are but
few. The only one, which has as yet been noticed
under an extraneous form, is a sulphate, namely,

Baroselenite.

Compact Kirw. p. 138.—This, it has been as-
serted, frequently constitutes thestony matter
of petrifactions.—In Derbyshire beth the
compact, foliated, and stirated varieties of
Baroselenite, are commen ; but we have ne-
ver, as yet, been fortunate enough to discover
any of these substances in the state now un-
der consideration.

AreiLLaceous ORDER.
* Earths and Clays.
Tripoli.
Rottenstone. Cariosus, Gmel. Nat. T. 3. p.
146. Tripoli. Kirw. p.203. F.An, We
possess specimens of this stene constituting
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a primary formation, is the matrix, and seme-
times the substance, of petrifactions.
Aluminous Slate. Kirw. v. 2. p. 19. F. An.
particularly of Ammonite.
* % * Trappose Stones. -
Hornbl:nde.
Common. Jam: p. 357.—has been - observed
forming the nuclei to testal reliquia. v.
- Kirw. G. Ess. p. 252. -
- Trap. -
Figurate, or Basalt. Kirw. p.231. F. An.??
Wacke. Jam. p. 376. F. Veg. ? ?—according to
Sanssure, Abbé Fortis, Bruckenman, Jame-
son, Dr. Richardson, &c. &c. both animal and
vegetal remains have been detected in Basalt
and Wacke.—But though it is admitted that
these stones sometimes (rarely indeed) form
the matrix, itis still a question, if they ever
cginstitute the substance, of extraneous fos-
sils.
* % % % Aggregate Stones.

Argilluceous Sandstone. Kirw. p. 363. F. An.

and Veg.—mostly the latter.

 Rubble stone. Kirw. p. 366.—shells. v. Lesk.
Mus. Coll. G. n. 874.

* % % % * Mica.

Glimmer. Kirw. p. 210.—is frequently dispersed
through the sandstones and clays forming ve-
getal petrifactions, but never counstitutes their
whole substance.
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SiLicEous ORDER. .
* Homogeneous Stones.
Quartz.
Massive. Kirw. p.242. F. An. and Veg. v.
Berg. Med. Syst. Foss. p. 78.
Crystallized.—sometimes lines the cavities of
petrified shells, &c. &c. but cannot be said
properly to form their substance.
Arenaceous. F, An. and Veg.—Arenaceous
quartz exists in sandstonest, and in this state
frequently constitutes the matter of petrifac-
tion.
Hornstone. )
Splintery. Chert. Kirw. p.308. F. An.++

Py
—

4+ Masses of granular and arenaceous quartz are found in the
veins and cavities of our Derbyshire limestones, particulerly near
beds of chert, and in this state form the muclei to petrified shells
and other marine relics.

++ Bergman considers petrifactions of chert as rare —This
stone is frequently attendant on primary rocks, in which case it is
of course destitute. of organic remains; but when it occurs in
mountains of a secondary formation, as in Derbyshire, # usually
abounds in petrifactions. Some mineralogists, as Dolomiex, and,
lately, Babbington, have asserted that Chert, Petrosilex, or
Hornstein of the Germans, is found only in primitive mountains.
Dolomieu, however, makes a distinction between splintery quartzs
as he calls this stone when it is found in secondary limestone, and the
petrosilex of primitive rocks. Dr. Babbington does not, appa-
rently attend to this distinction ; his assertion, therefore, that petro- .
silex or chert is found only in primitive mountains, must be found~
ed on a mistake.
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Woodstone. Jam.p. 661. F. Veg. that of
wood only .

Flint. Kirw. p. 301. F. Animal, frequently
of Echini.
Calcedony.

Common. Kirw, p. 297. F An. and Veg. The
animal, that of shells, the vegetal, that of
wood.

Opal.

Semi-opal. erw p.-290. F. Veg. mdAn——
Semi-opal sometimes constitutes petrified
wood, and, in this state, is called ligniform,
or wood opal.—Bones of quadrupeds have
been found penetrated with a variety of semi
opal. :

Pitchstone. Kirw. p. 292. F. Veg.—of wood.
Jasper. Kirw. p309. F. An?+ 1.

+ This stone is ranked by Karsten, Kirwan, &c, asa species
distinct from any of the foregoing siliccous stomes. Merner and
Jameson consider it as a subspecies. of Hornstone.—Other minera-
logists have supposed it to be merely a modification of quartz or
flint.— certainly does not appear that the substance, which the Ger-
msns denominate Woodstone, has, as yet, been subjected to any
particular analysis, in order to determine its specific difference from
the stenes just mentioned.—External characters will bexe scarcely
suffice as a ground of distinction, as they evidently depend, in a
grest measure, on the substance of the origival body—end, if such
Mructure beadmitted asa distinctionin this instance,why not in others?
$1 According to Bergman (Med. de Syst. Foss. p.78.) shells
sometimes occur filled with jasper—In another treatise (Phys,
Geo, p. 304.) he seems to doubt it, although be quotes his friend
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* * Aggregate Stones.

Agate. -James. p. 181. F. Veg.—of wood .

- Siliceous Sandstone. Kirw. p.364. F. An. and

Veg.
MaeNESIAN ORDER.

Bole. James. p.399. F. An.—We have seen tes-

- taceous remains with nuclei of a substance that

had all the characters of this earth—The earths

and stones of the magnesian order are almost

wholly confined to primery rocks: hence their
rare occurrence under extraneous forms.

b. 103. THE INFLAMMABLE MINERAL SUBST.
(substantia miner. inflammabilis) of an extraneous
fossil is either carbonaceous or bituminous.

Obs. The minerals which belong to the class of
fossils generally denominated ‘inflammable, are not

Ferber’s authority in opposition to his own opinion on the subject.
Ferber, indeed, appears to have repeatédly examined shells petri-
fied in jasper, during his travels through Italy (v. Eng. Trans. by
Raspe, p. 14.27. 84. &c.)—Mr. Kirwan, however, suspects that
real jasper is not found as a secondary stone—consequently, that
it has not occurred as the substance or matrix of petrifactidhs..

+ A combination or aggregate of calcedony, jasper,'hornstone,
quartz, &c. when the mass is capable of receiving a polish, and is
decorated with more than one colour. is called an agaie.—This
sometimes occurs in petrified wood: the original matter having
been displaced by two, three, or more of the siliceous substances
Jjust enumerated—the fossil compound thus formed is generally
denominated-a petrifaction agate—the petrified wood described
by Linné under the title of Lythoxylon Achatinum (Mus. Tessi-
nianum. p. 102.) appears to have been a most splendid specimen of
this kind, - ) i
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so common, under an organic form, as the earthy—
The following are, perhaps, all that have yet been
discovered among the substances of reliquia.
Bituminous ORDER.
Bitumen. A
Asphaltum. Kirw. p. 46. Trans. Linn. Soc. v.
4.p.132. F. An. and Veg.—We have fre-
quently found it filling the cavities of petri-
fied shells and coral, and sometimes, though
rarely, ‘constituting their entire substance—
In these, however, the subjects have been
very small.—Asphaltum now and then forms,
also, the external parts of vegetal remains.
Elastic. Hatchett. Trans. Linn. V. 4. p. 146.
It is said has been found at Castleton in the
form of a shell—We have ourselves observed
small portions of it sticking in the cavities of
petrified shells, but never bearing their form.
Jet. Hatchett. Trans. Linn. Soc. V. 4. p. 134.—
Is sometimes decorated with vegetal impres-
sion ; and has been found, we are informed, as °
the substance of petrified wood.
Coal. .
Cannel. James. p. 75. F. Veg. and An. We
have lately received from Lancashire petri ;
factions of fluviatile shells imbedded in pure
cannel coal—In some of these specimens, coal
- forms the whole of the constituent matter
of theshell ; in others, only a part ; the rest
of the petrifaction being made out, or filled,
U
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with a brown calcareous ‘spar.

Common pit coal. Kirw. p. 52-57. F. Veg.—
Common pit or slate coal frequently consti-
tutes the substance of vegetal petrifac-
tions +.

- Mineral charcoal. James. p.90. F. Veg —This

- substance sometimes forms the matter of extra-

neous fossils, after its original woody texture

has-been obliterated. v. Note, p. 52} .

c. 104. 'TRE METALLIC MINERAL sUBsT. (\Sub-
stantia miner. metallica) of an extraneous fossil
is- usually an ore of iron; more rarely of cop-
per, silver, gold, quicksilver, lead, or zink.

Obs. Metals when:found in the earth in a pure
or simple state are called native—when their respec-
tive metallic propertits are lost by a combination
with other matter, they are said to be mineralized,
and the compound is called an ore—Earths and
stones, when they contain metallic substances ( either
native or mineralized) in a certain proportion are

.

+ A contrary assertion has been advanced by one of our most
distinguished mineralogists.—But every praetical coal-miner in
this kingdom must repeatedly have observed pit-coal under an
organic form—that is, not merely with impressions of vegetal
forms, confined to the surfuce of the stratum, but with the mass
or body of the coal actually constituting the substance of petri-
factions. .

t+ Bovey coal is not enumerated under this section, as it re-
tains the texture of the original wood.—We consider it asan or-

&Zanic substance consmuunw rehquza, not as mineral. v. p. 135.
A. 96.




¢. HII. DIST. CHAR. Substance; 147

also called ores, and are ranked according to the me-
tal embodied.

The following metallic substances are such as
have been observed either inherent in, or constitut-
ing, the matter of extraneous fossils.

GoLp ORbDER.

Native Gold—according to Bergmen, has been«

observed in spots on the surface of fossi] shells
—It can scarcely be considered as one of the
constitueats of reliquia.

SiLvER ORDER.

.N'atwc Silver—is sometimes inherent in petrifac-
tions, but never constitutes their entire sub-
stance.—The bodies called Hessian corn-ears,
supposed by some authors to be petrifactions
of the' Phaloris bulbosa +, are sometimes co-
vered with native silver.. -

+ These fossils are chiefly found in the mines of Frankenberg

in Hesse, and generally consist of pyritous copper ores. v. Copper
Order—It remains disputable whether they are, or are not, ge-

‘nuire reliquia.—Some authors consider them as undoubted petri-

factions of the plant above named, or of other congenerous
grasses ; while many mineralogists affirm, they'are merc aggrega-
tions of small metallic crystals. Mr. Parkinson, who appears to
have examined some very interesting specimens of these bodies, is
decidedly of opinion that they are vegetal remains; but that they
dlo not belong to any plant at present known in the recent state.
We have not ourselves had an opportunity of forming any deci-
sive judgment on the subject, as the specimens we have seen have

_ been by no means good or perfect ones. It will net, however, be
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Black Silver-ore. James. p. 177.—has been
'found in the forms just noticed.

: CorrPER ORDER.

Grey Copper-ore. Kirw. p. 146.—F. Veg.?
White Copper-ore. Kirw. p. 152.—F. Veg. ?
Vitreous Copper-ore.

Compact. Kirw. p. 144.—F. Veg. Thisand
the two preceding ores are found in the ve-
getal form refered to under native silver.

Copper-Pyrites. Kirw. 140.—F. An. and Veg.—
It is sometimes the matter of testal reliquia,
and frequently constitutes the external parts in
petrified fish.—Bergman notices copper pyrites
in the form of Anomiz—The specimens were
from Norway, in a matrix of magnetical jron-
ore.
Malachite. Kirw. p.131. F. An. and Veg.
Mountain Green. Kirw. p.134. F. An. & Veg.

—Malachite, mountain green, and, perbaps,

other varieties of what-are usually termed cal-

ciform copper-ores, sometimes constitute the
substance of metallized woods. The most
beautiful specimens of this formation are from

improper to remark, in this place, that all metallic bodies with a

seeming organic structure ought to be well studled prevnously to
their being ranked with extraneous fossils. For, the vein is much
less frequently the seat of petrifactions than the stratum (v. p.
1o.r. ), and, of course, those ores which occur only in vems, are
rarely the constituents of requa
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the copper mines of Siberia. Many of these,

however, are rather impregnations, than com-

plets mineral substitutions : in others, little or
no part of the original wood remains, while its
texture and form are preserved, with the most
perfect exactness, in the substituted ore.

: IroN OrbEr.

Argillaceous Iron-ore.

Common—Common Clay Ironstone, James. p.
326. F. An. & Veg.—most commonly the
latter—the animal forms it assumes are ge-
nerally those of fluviatile shells.

Nodular—Reniform Iron-ore, James. p. 329.

F. An. & Veg. mostly the latter.
Bog Iron-ore. James. p.33%. F. Veg. rarely

An.—Thelowland, or bog iron-ores, frequently
exhibit specimens of petrified wood, particu-
larly in certain parts of the Russian empire. v.
Tooke’s View of the Russ. Emp. V. 1.

Sparry Iron-ore., Kirw. p. 130. F. An.—We
have had specimens of fresh-water shells in
this substance—The matrix an argillaceous
iron-ore.

Blue Martial Earth. Kirw. p.185. This sub-
stance is common in peat soils ; but though fre-
quently incrusting, rarely forms, the substance
of the vegetal reliquium—We have sometimes,
however, met with it assumihg the form of
small, fibrous roots, &c.

Iron-Pyrites.

Common. James. p.253. F. Au. & Veg.
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Radiated. James. p.257. F. An. & Veg.'
Hepatic. James. p. 261. .F. An. & Veg.
Iron pyrites sometimes constitutes the entire

substance of the petrifaction ; but more fre-

quently only covers its surface in form of a
metallic wash or thin.film. It often forms
the nuclei of hollow petrifactions, particu-
larly of shells—It is sometimes the constitu-
ent.of petrified wood.
LEAD ORDER.
Galena. Kirw. p.216. We have seen specimens
of fossil wood thoroughly lmpregnated with
this ore.

QUuickSILVER ORDER.

Cinnabar. James. p- 127 —Fossil shells have been
found filled with native cinnabar—It some-
times also constitutes their substance ; but spe-
cimens of this kind are extremely rare.

ZiNk ORDER.
Calamine. James. p. 411.—F. An. We have
had specimens of this substance both in the form
of shells and coral; but in each instance the

petrifaction was probably a secondary forma-

tion; the calamine having, in appearance, as-
sumed the place of calcarzous spar, previously
moulded in the organic form.
Blende.
Brown. James. p.403. F.An.? Bergman
observes that he has seen Blende in the form
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of coral—probably this variety, as-he re-
marks, in another place (Med. Syst. Fass. p.
80.) that he possesses a specimen of it adhe-
rent to a fossil millepore.

Black. James. P- 407. F. An. We have found

this mineral, in Derbyshire, in the form of
shells.

0. 103. THE SALINE MrNERAL sUBST. (substan-
tia miner. salina) of extraneous fossils is confined,
perhaps, to iron vitriol.

Obs. Salts can scarcely be said to form the mat-
ter of extrameous fossils—They exist in several
earths and stones which frequently appear under an
organic form, as well as in certain metallic minerals;
but, in these, the production, or at least the separa~
tion, of the saline matter in a visible state, is usually
preceded by the decomposition of the original stone

or ore, and, of course, the loss of the organic struc- .

ture, with which it was previously impressed—We
have observed, however, irom. vitriol (James. p.
32.) filling the cavities, and retaining, in part, the
form of shells—These were in a matrix of iron py-
rites. Bergman remarks ( Med. de Syst. Foss. Nat.
p-47.) that animal bodics are sometimes found pre-
served in vitriolic waters. But the impregnating
matter, in these and other like conservata, is not to
be considered as the constituent substance of the ex-
tran@ous fossil.—Shells, corals, &c. have been found,
it is said, sometimes in common or rock sall—We
believe, in such instances, which are very rare,
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that the salt has merely formed the matrix, not the
substance, of the extraneous body.

TERMS,

dlstmgulshmg the reliquium, according to its
substance.

a.) 106. MiNERALIZED (‘reliquium mineralisatum )
with the organic form more or less perfectly
combined with mineral matter. All petrified
reliquia are mineralized : among the conser-
vated, only those which are impregnated (im-
buta) can properly be said to be so, as' the
constituent matter of the converted (con-
versa ), &c. though changed from its original
state, is still an organic, and not a mineral
substance. (V. p. 66.—note, p. 52, and p.
135.) _

107. Earthy (terrenum) mineralized by an
earthy substance (102) in a loase or uncon-
solidated state.

108. Stony (lapideum ) mineralized by an earthy
substance (102) in a firm or consolidated
state.—An earthy or stony reliqguium may be

109. Calcareous (calcareum),

110. Siliceous (‘siliceum), &c. &c. according
to the nature of its mineral substance. (v
102.)
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111, MEeTaLLic (‘metallicum ) mineralized by a
metallic substance (105)—A metallic geliqui-

- um may he _

112. Ferruginous (ferrugineym )

113. Cupreous ( cupreum ), &c. &c. accerding
to the embodied metal.

114, Inrrammanie (inflgmmabile ) mineralized
by an inflamsmable substgnce. (103 ) an inflam-
aable reliquium wmay be

115. Bituminous ( bizymineum )

116. Carbonaceous (‘carbonaceum), &e.

117. Saiang (salinum) mineralized by a saiine
substance (104)-—a saline rehgmum amay
be

118. Vltnohc (vitriolicum)
119. Muriatic (muriaticum ), &c. &c.

b. 120. Unmineravrizep (imsnineralisatum) not
-combined with wineral matter—the form and
suhstance of the eriginal .remaining in .2 more
or less perfect state.—An unmineralized reli-
quivm may be semi-recont or .converted, ac-
-cording to the mode in which the grgapic
matter has been preserved. v. Privation, p.
40, Conversion, p. 46.—and terms 10. semi-
recent. 11. converted. p. 46.—An animal un-
mineralized reliquium may be

121. Osseous (osseum) retaining the substance
of ithe original bone.
122. Crustaceous (’ crustaceum }
X
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" of the crustaceous covering of certain ani-
mals +.
123. Testaceous (testaceum)

~ of the shell of a worm. )
&c. &c: A vegetal unmineralized reliquium

~ may be .
124. Ligneous (ligneum) retaxmng the sub-
stance of the wood of a plant.
125. Foliaceous (foliaceum)
of the leqf of a plant.
&c. &ec.

" The state of the organic substance may be ex-
pressed by a compound term ; as
c. 126. Bltummoso-hgneous (bituminoso-ligneum)
preserving the structure of the wood, but bitu-
minated, or passing into the state of a bitumen.
127. Carbonaceo-ligneous (carbomceo—lzgneum)
retaining the structure of -the wood, in the
state of. carbon or charcoal. v. p. 48-50.
&ec. &c.++

—
——

* 4 The ¢rust or covering of the Echinus is frequently found
'fossil in an unmineralized state,

+ 14 In description, it will be sometimes necessary o note the
state in which the mineral substance exists, combmed with theor-
- ganic form ; as, an
. Impregnating mineral (min. amlnmu) is one wlnch ﬁlls the
pores of a conservatum.

Inkerent m. (m. inkcerens) one existing in small portions in the
cavities of another mineral which forms the principal bulk of the
pelrifaction.

" Constituent m. (m. constituens) that which forms the principal
part of the petrifaction, &ec.
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r
R ——

Soil. (Solum.)

et ——

The soil of a.religuium is the surrounding body

of mineral strata, &c. in any local extent through
which such strata, &c. are found to be connected
by certain geological relations .
. -Strata or masses of stone, followmg each other n
an uninterrupted order or sarws, are, acoordmg
to geologisis, of one formation ++—thesp collec
tively constitute a s0il—When such orderor series
of strata is discontinued, either by the breakmg off,
or sudden termination, of its beds, by a chenge in
the arrangemestt of those that follow, or by,an en-
tire dissimilarityintheir compositionor products 111,
snother soil, or formation of straia; is said to com-
mence . e

The soils of extrgneous, fossils - dlﬁ'erm l their

"~ 4 By geological relations, we mean to express that connection
between one stratum or mass of stone and another, which arises
from the perivd and the mode of their formatlon, md which the
science of geology points out and explains. -
‘++ That is, they have been formed by the same agent, and

‘under a succession of similar circumstances. (v. p. 27-38.)

" +++ Particularly in such as are extraneous—Thus, when one
series of strata contains animal relics only, and is followed or co-
‘vered by another series, in which pegetal remaims ulone are found,
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relative age, 2. structivire, 3. general materials, 4.
Dparticular products, and 5. parts.

a. Relative age.

According to which the soil is either pnmary or
secondary-'-

A.128. A PRIMARY SOIL ( Solum prima-
tium ) -is ‘distinigtished by the compesition of ite
rocks kind stones being destitute of organic remains ;
and by its dipping-towards, and at length under«
Inyjing, some: tract or soil in which extraneous fos-
#ls ‘o¢tur a4 mtegrant parts of the strata (v. p. 20.
note 1.7.ép.6. i) '

‘Obs." The formation of primary soils, scmr&mg
to thie dpinioh of most geologists, - must-have. pre
teded the éxistence of plants and animdls, as they
névér exhibit ofganic femdins inthe iterior. sabs
stince of ‘Fabtic of theit tocks—The shells and othus

Exttanbotty bodies, now and then discoversd in -thie-

fissures and external clefts, being generally supposed
to'Have Heen inttodiced by the delugé, of Bome

E=S=———mr=

théy must be donsidered as distinct soils, though no material giver-
sity in tHe arrangemest of thmr respective s{rata may appear te
tike -pldee. '

+ It may be conceived, vie wght wot here. to have omitied the
iftipodtamt distinctioh, establisherl by Werter, between what are
usually tetthéd twansition and stratified rocks, both of which are
iueludet in our secondary soils, The simple division of moun-
taind ifto primary. end stcondsfy, first marked out by Lebmag,
bppedred; however, bettér to apply te thie present study, than the
Weruerian distribution.
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other natural event subseqnent to. the formation of
the rocks themselves. (v. Kirw. . Eas. p 163.)
—Hence, the reliquiun of primary smils are to be con-
sidered as modern, when compared with the mcor-
porated extraneous fossils of secondary mountains.

Among the stones constituting primary sofls, gra-
nite and ita varieties form the principal or funda-
mental rock; next to which gneiss and micaceous
schistus usually appear, and frequently alternate
with each other; and after these siemite, stliceous,
schistus, granwlay Fimestones and pozphyries seem
most general—Serpentine, potstone, quarts, horn-
blende, topaz rock, pitchstone, jasper, petrosilex,
Slunr, gypsum, sandstones, rubblestone, and trap,
are also found in primary soils .

B. 129. A SECONDARY SOIL ( Solum se-
cundarium) is distinguished by its holding ‘organic -
remains imbedded in the substance of its strata . .

Secondary soils may be divided into, 1. most.

+ Jasper, petrosilex, quartz, hornblende, porphyry, argillaceous
schistus, trap, pltchstone, sandstone, rubblestone, fluor, and gyp-
sum, belong both to primary and secondary soils—Trap, pitch-
stone, sandstone, rubblestone, fluor, and gypsum, are, however,
most common in the latter.

41 Some substances, as traps, gypsum, breccias, &c. never or
very rarely contain extraneous fossils, even when secondary stones;
but are distinguished from those of a primary formation by alter-
nating with, or covering, strata in which organic remains are
found. '
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ancient and. ancient, 2. lc;s ancient, 3. modem,v and
A. very modern soils. .
- 8.130. THE MOST ANCIENT, AND ANCIENT, SEC.S§.
(S. secund. vetustissima et vetusta) contain the
reliquia of marine animals only : chiefly of shells,
corals, and other bodies of the vermis class, - whose
originals,, in most mstances, are not now known to
existt. They . always 1mmed1ately follow or re~
pose on primary soils.

They are sometimes, . but.not always, stratified—
The .lowermost strata contain but few petrifac-
tions+ +—These form soils that may be: considered

AS

1 The originals of the’ ammutc, ammonit e, entroclulc, &ec.
found in these soils, have not been discovered in the recent state.
" 11 One of the characteristic distinctions of transition rocks, ac-
_carding to the Wemerian theory, is their containing but fav petri-
factmn and those always inarine, and chiefly of the vermis class :
but to what order are those strata to be referred, that have every
character-of transition rocks except their paucity of extraneous
fossils? Such are the limestone strata of Derbyshire, which
abound in petrifactions, and which few geologists would rank as
transition rocks, though they evidently do not belong to what
Wemer calls the « floetz formations.” Hence, it appears more
eligible, at least in the present study, to consider the comparative -
ages of soils to be marked, in the first instance, rather by the na-
ture, than the 'quantity of their organic contents—and hence, we
conﬂder those rocks that have a few marine petrifuctions, and
those that abound in them (their other characters bemg sumlar) to
form but divisions of the same order.
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as the most ancient (vetustissima) of the secondary
class—The upper strata abound in organic remains,
and though ancient (vetusta) are less so, than those
of the same order in which fewer petrifactions occur.
Obs. The soils of this order generally appear in
' mountains, but are, for the most part, less elevated
than the primary tracts which they invest or follow
~—Their rocks are all marigenoust. They consist
of compact limestone, some sandstones, petrosilex or
chert, toadstones, rubblestones, argillites and basalt 2
~—perhaps some marlites and shales-—-rarely por=~
phory and sienite 2
b. 131. THE LEs$ ANCIENT SEc. s. (S. secund
vetula) contain vegetal petrifactions alone, or mixed,
more or less, with marine animal remains—some-
. times marine animal remains only ; but thesesoils are
distinguished from the ancient secondary by the
bones of fisht+, or of amphibious animals, being
blended with the shells and other vermal relics 1
—They follow and repose on the ancient secondary -

soils++++.

-+ This, in-respect to basalt and other stones of the same
order, will be disputed by many genlogists.

thors.

+t+ Frequenily Echzmtce, which are not common in thea)waent
secondary soils.
AR May they not sometimes immediately repose on, or flank,
Pprimary mountains, without the intervention of the transition or

-

++ Glossopctne, Bufonite, Ichthyospondyli, &c.' of au-
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They are always stravified} -—--They oboundqa
‘exitraneous fossils.

Obs. The formation of tbese sofls is .evidemtly
posterior to that of the ancéent secondary, as they
constitute, In most instances, the lower hille dnd
plains, under which strata from the amoéent secon-
dary mountains are alwiys ebserved to-dip.

The rocks belonging to the soils of this erder,
.are some limestoncs, particularly the porowus kinds,
chalk, busalt, sandstones, puddingstone, bleck coal;
marl, markite, shales, argillaceous tronstone, gyp-
sum, and rock-saltt+. They may be divided into
marigenous, semimarigenous, and aliuvialt 4.

The marigenous contain marine reliquia only—
as the bones, &c. of sea fish, shells, echini, &c.—
"They consist, for the most part, of the open-grained

anciont secondary rocks?—In some few instances, at least, this
appears to be the case, as coal, which in general helongsto the less
ancient secondary soils, has been found immediately on granite,
v. Kirw. G. Ess. p. 346. .

+ Hence, in the Wemerian school, the rocks 'of ‘these soils
are distinguished by the term floetz or stratified.

++ Some of these substances, particularly marl, gypsum, and
rock-salt, are perhaps more common to soils of later formation.

+++ They have also been distinguished as origindl and deriva-
tive rocks :—such are generally considered to be original as have
not, in appearance, been formed from the disintegrated patts of
other rocks—the derivative are those which evidently owe ‘their
origin to the decomposition of more ancient strata, "Many rocks,
"however, seemingly original, may, in reality, be derivative.




§. IIL. DIST. CHAR. Soit. 161

or less conmsolidated limmestomes, chalk, marls, and
clays—rarely, perbaps, some sandstone strata. These:
appear to have been formed by depositions from the
ees, when its surface was considerably higher than
ot present; but lower than in the first ages of the
globe.  (v.p. 13-38.)

The semimarigenous exhibit marine rehquza ac-
companied with vegetal remains, either in the same
stratum, or respectively in strata alternating with
each other. (v.p.29-32. and notes +§ p. 29. + p.
81.).They ate chiefly marls, clays, saidstone, and
some coal-strata.

The alluvial 4 contain vegetal rehqma alone, or
mixed with fluviatile shells and the remains of fresh-
waler fish—the strata, principally, sandstone, clay,
marls, marlite, shales, iranstone, and coal. Such
soils haye every Appearance of having been deposnted
from large expansions of fresh water, collected in .
the hollow or vale-like depressions of more ancient

strafa ++.

* 4 We not only call those soils alluvinl that owe their origin to

sudden inundations of rivers, &c. -but also thost which have been

deposited by deep and more permaneiit collections of fresh water

(v.p. 32. b. 14.). The reader must be careful, therefore, not to sup-

pose, we confound the alluvial among the less ancient secoridary

s0ils, with the modern alluvial of the two following sections; and-
which, in most geological works, are exclusnvely distinguished by

the title in question.

- ++ This is particularly observahle in coal soils, v. William's

Mineral Kingdom, V.IL p. 105
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c. 132. Tae MopERN sEc. s. (S. secund, recen-
tia) contain few petrifactions, but abound, for the -
most part, in conservata—The vegetal are frequently
the remains of trecs, as their wood, leaves, &c.—the
animal are often the bones of unknown quadrupeds ;
when shells and other marine remains, they are ge-
nerally such as belong to the neighbouring seas.
They mostly repose on the less ancient soils.

They are stratified, but seldom regularly. .

Obs. The soils of this order rarely appear in
hills, but generally form extended plains and low
lands, skirted by tracts of more ancient, mountain
strata,

The strata belonging to these soils are usually of
brown coal, clay, sand, gravel, marl, bituminous
wood, and its varieties; sometimes gypsum, Salt
rock, and ironstone ; more rarely chalk and sand-
stone. '

They are either marigenous or alluvial—

The marigenous exhibit conservata of sea shells,
bones of fish, &c. the strata commonly sand, and
marl—the alluvial hold vegetal conservata, com-
monly in argillaceous beds ; or the bones of mamma-
lia, which are deposited in all the substances just
mentioned, and sometimes in gypsum.

Modern soils are principally distinguished from
. the less ancient by their holding occasionally the
bones of quadrupeds embodied in their strata ; and
by the materials of these strata being, generally, ina
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looser or less comsolidated state—they differ frora

the soils of the next order in not being accompanied
by the agent of their formation.

*'d. 133. VERY MoDERN sEc. 5. ( S. secund. recen-
tissima) differ from all the preceding soils in' the
process of their formation being carried on at the
present day. * They seldom contain petrifactions+,

" except of wood ; and the conservata are less com-

mon in them, than in the modern soils. They are

found incumbent on most of the other soils ; but

those which they frequently overlay are the modern
and less ancient.

Very modern soils are  wholly superficial, never '

being covered by strata of any other formation.
They are sometimes stratlﬁed——-but never regu-
larly ’

Obs. The substances which belong to soils of

~th1s order are frequently ina loose and unconsolidated

stat. ; among these are sand, gravel, loam, clay, &c.

+ Never, perhaps, clrxeept in particular instances, where the ac-
cumulating matter of the soil has surrounded already formed pe-
trifactions, detached by various operations of nature from their
original beds.~Such, it is said, have been observed in the lava of
volcanos; and are, now and then, found in the sand and gravel,
deposited by existing rivers—the latter, however, are always
rounded- or worn like other debris ; and hence, are readily distin-
guished from organic remains, that occur imbedded in the nﬂ, in
which their mineral change has been effected.

——
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—sometimes, however, in a firm or stony form ;
under this head may be m:koned lava, tuffstone, and
some bog-iron ores.

The soils themselves may be divided, according to
the agent nature employs in their formation, into
marine, fluviatile, and volcanic +.

The marine consist of sand, gravel, &e. depo-
sited on the sea shores, and in some inland situations
to which the sea has still occasional access. -

The fluviatile are found in vales and lowlands,
through which the rivers forming them, at this- day.
take their course.—They consist, also, of sand, gra-
vel, clay, &c.—and, in some particular instqnces, of
calcareous earth, consolidated into a ophus, which;
“frequently involves in its composition moss, bones,
and other organic bodies. The deltas of low land
at the mouths of large rivers, consisting of sand,
mud, &c. sometimes mixed with the trunks of trees
and other vegetal matter, are also to be considered
as fluviatile formations.

- 4+ To these might be added, perhaps with propriety, the vegetal,
or soils originating from a daily accumulation of decayed vegetal
matter—such are peat and rurf soils—and the animal, or soils
produced by animals which are still employed on their fabrication.
~Many of the islands in the South Seas exhibit soils of this de-
scription, formed by an accumulation of coral rocks. Vide Fors-
ter’s Voyage, V. 2. p. 146.—Phil. Trans. V. 57. p. 294,
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The volcanic + cousist of lavu, pumice, &c. the

ejected matter of still existent volcanos.
b. Structure.

According to which the seil.is either continuous
o5 stratified. e

A. 134. A CONTINUOUS SOIL (Solum
* eontinwum ) consists of 2 mass of mineral maﬂ;er not

divided into beds or strata. . -

Obs. Primary soils frequently come under thu
division ; as their rocks do not commaonly exhibit
paallel joints or other extérnal marks of stratifica-
tion +1.—The most modern of the secondary soils

! 4 The reader will remark, that we bave confined our notice of
volcanic soils to those of very modern production. We by no
-means, however, subscribe to the opinion, which some mineralo-
gists hold, that the vestiges of extinct volcanos are not discover-
able among the more ancient strata. Indeed, there is reason to
suppose, that volcanos have existed during every period of the
earth’s formation ; and, that the consequences of their eruptions
may be traced among the most early mineral productions, even:
such, perbaps, as are ‘truly primeval—at the same time, we capnot.
attribute to their operations, those extensive effects, contended for
by some modern geologists.
" 11 We coneeive, however, that this arises, in some cases; from
the immense thickness of a stratum ;—which may be such as to
conceal its connection with other beds from observation. Thus the
large blocks or masses of granite, which often constitute pri-
mary soils, may be only the detached or shatter parts. of an - enor-
mous stratum, whose extent prevents-its real form, as wel as_ it
dependance on similar strata, from being traced.
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also, are sometimes comtinuous or unstratified. Soils
of this description seldom contain organic remains.

B. 135. A STRATIFIED SOIL (Solum stra-
tarium) is divided into beds or strata. - .

The soils of - this division are either regularly or
irregularly separated into beds, -

Regularly (‘regulariter ) when the strata preserve
their parallelism and, consequently, their respective
thicknesses, throughout the extent of the soxl whlch
they collectively form. -

Irregularly (irregulariter) when the parallellsm
‘'of the strata is not preserved.—This may arise from
the diminished or increased thickness of the beds, in
particular parts of the soil-—and, sometimes, from
the difference which takes plaoe in the dzp ‘and
course'l' of the strata.

Obs. Stratified soils consist either of one species
of stone, separated into strata by seams ( semi-strata)

_of clay or other matter ; or, of beds of various sub-
stances alternating with one another .

c. Materials.
- According to which the soil is elther calcareous,
argzllaceous, ar siliceous.

A. 136.. A CALCAREOUS SOIL ('Solum cal-
careum ) is ope in which the chief mass of its earths

" 4 Vide p. 170. note. " '

+4 Mountains which consist of one kind of stone are called,
by Kirwan, unigenous ; those formed from strata of different sub-
stances, polygenous.
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and stones belong to the calcareous order. It may
be further distinguished, as being

a. 137. Creraceous ('§. cretaceum ) when challc
forms the principal material.

b. 138. MarRMOREAN ( S. marmoreum ) in Whlch
limestone beds abound. SR

c. 139. Marraceous (S. calcareo-margaceum ) '
in which calcareous marl predominates.

&c. &c.

B. 140. AN ARGILLACEOUS SOIL ( Solum
argillaceum ) abounds in beds of clay, or other, sub-
stances belonging to the argillaceous order. Anar-
gillaceous soil may be said to be . -

a. 141. ScHistosE (S. schistosum) when shale
or its varieties+ form the beds. ‘

b. 142. ArENAcEo-ARGILLACEOUS (S. arenaceo-
argillaceum) when argillaccous sandstones consti-
tute the principal strata.

&c. &c.

C. 143..A SILICEOUS SOIL (Solum siliceum )
in which stones of the siliccous order are most. abun-
dant. A siliceous soil may be :

a. 144. Quartzy ( S. quartzosum ) when
quartz forms the principal rocks. -

b. 145. ARENAcEous ('S. arenacewm) in which
siliceeus sand abounds.

c. 146. Sasurous:(S. sabulosum) in wlnch gra- .
vel abounds. . C e

&c. &c.

4 Slate clay, bituminous shale, alum slate, &c. &c.
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d. Pa'rliculdr Ptoducts.

According to which the soil is said to be

A. 149. CARBONIFEROUS (Solum-: catboni-
Jerum) bearing or producing ceal.

B. 148. FERRIFEROUS ( Sclurh fe'rwferm)
producing iron.

&c. &c.

c. Parts.

The parts of the soil, which have immediate rela-
tion to extraneous fossils, are the tract, -seat, -and
inattix.

A. 149. THE TRACT ( Tractus) is the super-
ficial part of the sofl forming in some determmate
extent on the earth’s surface.

A tract is distinguished according to the soil
of which it is a part (v. p.185:); and as bemg
either general or partial.

a. 150. A GENERAL TRAcT (Tractus generalis)
is one which runs through a large extent of country,
and is bounded by several tracts of a dtﬂ'crent
niture.

b. 151. A PARTIAL or INCLUDED TRACT ( Tractus
inclusus) is generally of smal extent, and always
inclosed or surrounded by one tract only, of a dlf'
- ferent kind.

Obs. Carboniferous soils often form partial tracts:
the roek on which they have been deposited rising
on all sides of the coal land, and constituting its
boundary by a circular tract of one formation.
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B. 152. THE SEAT ( Sedes) is that part of the
soil in which the reliquium and its matriz, if dis-
tinct, are lodged—when no distinct or separate ma-.
triz immediately surrounds the extraneous body,
the seat is properly considered to be the matrix in-
definitely extended (matrix continuata).

The seat is either agueous or mineral.

a. 163. AquEeous seats (Sedes aquarie) are
lakes, running waters, - &c. in which reliquia (fre-
quently petrifactions of wood }) occasionally occur.

+ It has been a subject of dispute, whether the siliceous petri-*
factions of wood found in water, have been generdted there, or in
the surrounding and subjacent strata—Some authors supposing,
that extraneous bodies thus circumstanced may have been detached
by the agency of torrents, floods, &c. from their original beds, and
subsequently reposited in their present situation. When the con-
tiguous mineral bodies are such, as are known to contain petrified
wood —that is, when they consist of sand, gravel, clay, &c. forming
alluvial beds, or masses lodged in the veins or fissures of more an-
cient strata—this may undoubtedly have been the case: but, as the
petrifaction of the wood thus imbedded must have been effected
by the percolation of water -impregnated with siliceous matter, we
see no reason to deny the possibility of the same effect being pro-
duced by the waters of lakes and- rivers, when they contain (as
some undoubtedly do) siliceous earth, either in a dissolved or sus-
pended state. Indeed, the petrifying quality of several waters, in
various parts of the world, seems now to be pretty generally ac-
knowledged—that of the water of Lough Neagh, in Ireland, was
partxcularly eminent at .one time—and the water-courses of our
mines in Derbyshlre have, within our own knowledge, produced |
some very fine specimens of woodstone. Many of the lakes in

Z
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b. 154. MiNERAL sEATS (Sedes minerales) con-
sist of mineral matter, and are distinguished accord-
ing to their structure and materials.

* In structure,

The mineral seat is either a mass, .stratum, or
rift.

A Mass (Massa) is a body of earth, stone, &c.
having no determinate or regular extension.

Obs. The mass is not the seat in which extrane-
ous fossils are usually lodged, but they sometimes
occur in it.

"A Bed or Stratum+t (‘Stratum) is a body of
earth or stone, &c. in length and breadth indefi-
nitely extended ( mostly in an horizontal or inclining

i

Germany, Italy, &c. &c. are also noted for this formation. Mr.
Kirwan, however, justly remarks, that « several lakes, or other
waters, that anciently possessed a petrifying power, have since lost

it, by having imparted the greater part of the stony particles they -

contained to such substances as were capable of retaining them.”
G. Ess. p. 14,

4 Many geologists of the Wernerian school use the terms beds
and strata with the following distinction.— Beds,—when the soil
consists of different substances alternating with each other.—Stra-
ta,—when the soil, though divided into beds, is composed only
of one species of stone, or other mineral sabstance. We do not,
however, see the utility of this discrimination; and in one case, it
evidently produces a confusion in the use of the term stratified,
or neoasaﬁly limits its employment to descriptions of unigenons
soils ; since it would certainly be improper to call 2 mountain, or
other extent of soil, stratified, in which no :trata, according to
the above distinctions, were present,

[
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direction) but of a determmable, and, more or less,
uniform thickness.

A stratum is said to be regular (stratum regu-
lare) when it is parallel with the accompanyipg
strata, and continues throughout umform, or nearly
£0, in its thickness.

Irregular (stratum irregulare) when it takesa
- different direction in its dip + &c. from that of the
attendant strata; or when it does not preserve the
same thickness tbrough any considerable extent.

A semistratum 14 is a very thin seam or stratum
of clay, &c. separating the thicker strata of stone,
or-other matter, from one another.

A Rift (Rima) is a cleft or separation in the
mass or stratum ; generally filled with mineral sub-
stances distinct from that which forms the body of
earth or rock intersected—The rift, according to
its structure, may be denominated a fissure or a vein.

+ In miners’ language, when a stratum is not perfectly horizon-
tal, its fall or declination is called the dip; its elevation, the rises
and the edge of the stratum terminating' the rise, is denominated
the crop of the bed—when this appears at the surface, the stra-
tum is said to erop (in Derbyshire dasset) out. The bearing of
the bed, is that ditection, in which a line might be drawn acress
the surface at right angles with the rise and dip—the stretch, or,
as it is sometimes called, the course of the stratum, is its furthest
observable extent in any direction—but, as this is generally on the
line of bearing, the terms are often used mducmnmately.

tt In Derbyshire, called the way-board.
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A fissure (fissura) may be defined, a partial
and, generally, superficial rift, mostly of a determi-
-nate_extent in width and length, and, in depth,
- rarely extending through more than one stratum +.

A vein (vena) is a rift of a determinate width,
but indefinitely extended in depth, and sometun%

-in length + +,

NN

+ External rifts, or fissures, are generally frequent in -limestoq,e
.rocks, and are sometimes (in Derbyshire at least) filled with mi-

neral deposits of ore, &c. like the regular, continued nft, or,

vein.

1 Veins may be divided into Rake and Pipe veins—to which
‘miners add Sat works; but these are merely atrata, or beds,
-worked for the ore which they contain.

Rake veina are rifts intersecting the strate (never parallel with
them) or mass; of a determinate width, but indefinitely extended
in depth and length. Under the Rake vein, geneta]ly worked for
metailic subsmnces, may be ranked the JSaults, or “troubles, as
" they are called, in coal soils, whether dykes, gashes, or slips.
These are all real veins (though not often worked. as such) filled
with mineral substances, distinct from the divided rock. It may
not be improper to observe, that ‘the term slip, used by nhiniers,
does not properly denote the vein itself, but the sudden alteration,
which sometimes takes place in the relative height or position of
the strata which the vein intersects. This is most remarkable, or
‘rather has been chiéfly attended to, in coal countries ; where the
strata, .on one side a vein (here called a dyke, gash, &c.) are
generally found higher or lower than the continuation of the same
strata on the opposite side of the vein. This shifting or Icéavihg
of the beds sometimes takes place, where there is no absolute in-
. terval or vein formed; the ends or edges of the dislocated beds
;?!l remaining contigueus—or, in other words, the rift, en which
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Obs. The reliquia lodged in veins and ﬁssures,
for the most part, differ from those which are in-
closed in the surrounding rock +, and are generally
of a more recent formation ++. .

the sZip has been made, is often too narrow or close to admit the
materials, with which the opening would otherwise, in all probabi-
lity, have been filled, and thus have constituted a vein.

Pipe veins are openings in the strata of a determinate ‘circum-
ference, but indefinitely extended in depth. Pipe veins, we be-
lieve, are confined wholly to stratified soils. They have generally
somewhat of an irregularly tubular form; but in structure and
dimensions are found to vary considerably, even in the continua-
tion of the same vein. Their position is, also, very various: they
sometimes pierce through the strata in nearly a perpendicular, but
oftener in a sloping direction; and not unfrequently are pa.rallel

: with the beds iri which they are found.

+ In the faults and troubles of coal soils, we bave known
marine remains to occur, while the intersected strata exhibited
.only vegetal petrefactions—and in the mineral veins of the lime-
stone tracts in Derbyshire, wood and other parts of trees are
found at the greatest depths, though the rock itself holds only
shells and other vestiges of the ocean.

++ Hence the distinction between extraneous fossds .incorpo-
rated in the substance of the stratum, &c. and those merely
lodged in its veins and fissures, must always be carefully attended

.to.—The originals of the first kind were undoubtedly contempo-
rary with the formation of the including rock itself, of which they
form, as it were, a constituent part; while the extraneous fossils
of its veins, in most cases, owe their form to animals or vegetables
Pposteriorly introduced from the surface, by various and -often re-
«cent operations of nature. We must not here be understood. to
assert, however, that the religuia of veins, and those of the sur-
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** In substance,
The mineral seat is either earthy, saline, met(d-
lie, or inflammable.

The Earthy (sedes terrea) consists of
Limestone, generally in strata—including its va-
rieties, as marbles, swinestones, &c. Common.

Calc. Spar, in veins. Rare.

Marlites, in strata. Common.

Marls, in strata, very common—in <veins, rare.
Chalk, in strata. Common.

Gypsum, in strata, and masses. Rare.
Clays, in strata. Common,

Shales, in strata. Common.

1

rounding strata, are never similar: they are, doubtless, sometimes
found to be the same. In such instances, which are by no means
common, it is probable, the extraneous fossils of the vein have ori_
ginated from those primarily lodged in the substance of the strata,
but extruded during their desication, and the consequent formation
of the rift. It will easily be conceived, that those animal or
vegetal bodies, which were laid bare by the contraction and
splitting of the surrounding mineral matter; would frequently
remain adherent to, or sticking in, the surfaces of the fissure then
formed ; and such, indeed, is the state in which the extraneous
fossils of veins, when the same as those of the mative rock, fre-
quently present themselves.—During the inerease of the rift, in
its width, by subsequent contraction of the strata, many of these
extraneous bodies would be entirely detached, however, from
their original matrix; and of course enveloped in the mineral
matter, gradually introduced into the vein. (v. p. 25. mote, art.
23. 24. and P. 32. note 1t.)
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Argillite, in strate. Common.

Rubblestone, in strata. Rare.

Basalt, trap, wacken, and greenstone, in strata and
veins. Very rare. -
Sandstones, in strata. Very common.

~ Sand and gravel, in strafa—sometimes the seat of |
woodstone. ‘

Jasper, in strata and masses. Very rare.

Porphyry, in strata. Very rare. (v.Kirw. G. Ess.

p- 217.)

- Hornstone or chert, in strata and masses. Com-
mon,

The Saline ( sedes salina) censists of
Common, or rock salt. Very rare.

The Metallic (‘sedes metallica) consists of
Argillaceous ironstone, in strata. Verycommon.
Bog ironstone, in masses. 'The sest of petrified

. wood sometimes.
Magnetic ironstone, in veins. Rare.
Iron pyrites, in strata and veins. Rare.

The Inflammable (sedes inflammabilis) con-

sists of
Pitcoal, and its varieties, in strata. Common.
Peat. Common.

C.155. THE MATRIX (Matriz) is the
body of mineral matter immediately adherent to,
and generally surrounding, the extraneous fossil.—
This is 'sometimes merely a part of the seat (152)
but is, also, frequently a distinct formation.
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" 'The matrix is distinguished according to its for—"~

mation, substance, and parts. .
* Formation.

According to which the matnx is said to be
genuine, spurious, continued, distinct, &c.

a. 156. A GeENuINE MaTRrIX (M. genuina) is
formed from the mineral matter which first attached
itself to the external surface of the original, organic
body :

b. 157. A spurious or suPPosITITIOUS MATRIX
(M. supposititia) is formed from mineral mat-
ter which has taken place of that originally sur-
rounding the extraneous body.

Obs. In many. instances the ¢rue or genuine ma--
triz is removed, and its place and form assumed by
other matter. This is frequently the case with the
extraneous fossils of veins.

Stones with a sparry or crystalhne fracture,
and the metallic substances (the iron ores.excepted )
rarely form any other than supposititious matrices.

..¢. 158. A conTinuED MaTRIX (M. continuata)
formed by a part of the seat (152)—not distinct in
structure and substance from the seat.

Obs. A continued matrix is mostly a frue or. ge-
nuine one—Limestone strata are generally continued
matrices.

- d. 159. A pistinct MaTrix (M. distincta) dif- -
fering in substance or structure from the sear—A..
distinct matrix -may be .
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Amorphous (M. awiorgha) without ‘any parti-
cular form.—Small matses of chert, in- limestone
beds, frequently afford examples of - amorphous
matrices.

Nodular (M. nodularis) having, more or less, a_
rounded, or boulder-like form—Examples, nodules
of ironstone, flint, &c.—These -may be globular,
ovate, oval, reniform, lenticular, &c.—solid, lamel-
lated, tunicated, &c. ‘

‘ Vein-like (M. veniformis) - running in a-thin,
plate-like form, through the solid substance of the
seat——A vein-like matrix differs from a true vein,
which is sometimes the seat of the extraneous fossil,
in exhibiting only one compact substance, and in
being shut in on all sides by the solid rock ; whereas
the true vein frequently holds a variety of sub-
stances, and, in a certain direction, is indefinitely

-extended. (v. vein. p. 172.) Spar and iron pyrites,
sometimes form vein-like matrices. .

. Incrusting (M. incrustans) covering the extra-
" neous fossil in form ‘of a thin coat er ¢rust—hence,
-assuming the external shape of the inclosed body }
—Example, tuffstone, &c.

Subincrusting (M. subincrustans) differs from
the incrusting, in retaining only a slight appeArance
oof the general form of the inclosed body—the coat

4+ The common, calcareous incrustations of our rivers,.&c. have
been ranked as petrifactions; but, with more propriety, may he
considered as incipient matrices. .
Aad
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of mineral matter being too-thick to exhibit, ex-
ternally, the exact figure of the fossil which it
covers. Irapstone nodulgs are frequently subin-
crusting matrices.

** Substance,

Accordmg to which the. matrlx is enther

a. 155, EagTuy (M. terres).

b. 156. INrLaMMABLE (M. mﬂammabzhs)

c. 157. Meraruic (M. metallica). ;
~ Obs. The list of minerals already given, usfer
the article seat, may be referred to for, the sub-
. stances which are found constxtutmg matrices.

* %% Parts.

The parts of the matriz are s surfacc and the
impression of the organic body.

a, 158, Tue Surrack (M. superficies) is the out-
side or exterior part of a distinct' matrix—7This
may be rough, smooth, cellular, chinky, drusy,
&e. &ec.

- b.159. TrE Imrnnsuon (M. impressio) is the
interior part of the matrix, on which the form of the
inclosed boqy has been lmpressed +—~—The matnx is

+ Linné, Walleriys, Cartheuser, and others, have considered
impressions, particularly of compressed: bodies, as a distinct mode
of petrifaction; but this is evidently incorrect—Every organic

body, when first surrounded by mineral matter in a soft or plastic

state, must impart the form of its surface to the inclosing mass;
and this form will remain, if it be not obliterated by the decay of
the organic body, before the investing matter has acquired that
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seid to be filled (impleta) when the reliquium re-
thains in the inipression-~Empty (vacua) when the
reliquium hasbeén removed from the impressiont.

TehNs,

dnstmgulshmg the reliquia according to theu' con-
nection with the soil. o

a.) 160. .Ancient (reliquia vetusta) forming a

' part of the constituent matter of the strata

in the most anctent and ancient secondary |

soils. (a. 130.) :

161. Less ancient (vetula) forming a part of
the constituent matter of the less ancient
secondary strata ++. (b. 131. )

162. Moder (recentia) found in modern soils
(¢. 132.) in which they appear to have been
orighally imbedded. -

163. Very modern (recentisstma) belonging to

. .

&

degree of kardness, frecessary foe the rbtestion of the impressed
figure. It is certainly ilnmaterial in this process, whether the im-
presslm be received from a flat or rounded body: the formation

is still the same, and can only be considered as a part of the
matrix.

1+ In many instances, the vecaney 1eft i the matrit, by the
‘decay and gradual removal of the organic body, remnins unfilled ;
no petrifaction being formed in it. ' '

1t The less ancient reliquia may sometimes, also, occur in the

veins and fissures of the ancient and most ancient secon. soils—
a, 130,
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very modern soils.’ (.- 133.), Mvcient and .
less -ancient reliquia, . when remgved from.
their native beds, sometimes occar.in mo-
dern or very modern strata, but are to be
distinguished from the genuine reliquia of
such soils, by their being rounded or worn,

" like other travelled materials. .

b. ) 164. Venigenous (venigena) found-in veins.

165. Stratigenous ( stratigena) found in strata. .

¢.) 166. Ingluded (inclusa) wholly enclosed or sur-
. rounded by the matrix or seat,

167 Inherent (inherentia) stlckmg in the sur-

. face of the matrix or seat—-The extraneous
fossils of  veins gre frequently found in this
state. .

168. Adherent (adha:rcntzq)—when the sur-
rounding stone has been, in a great measure,
destroyed by disintegration, leaving the ex-
-traneous fossils bare, but adhering by one
side to the remaining part of the matrix.

169. Loose (libera) not fixed in, or adherent
to, a solid matrix er seat—Very modern re-
liquia are frequently in a loose state.

170. Vagous ('vaga) loose, and removed by
_various operations’ of mature from the soils
in which they were originally imbedded. -

d.) 171. Solitary ¢ soizta'rza) single ; not. many of
the same species occurring together.

172 Greganous ({ gregarza) many of the same
specles found togetber or in company.
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§:1V. - .
GEOGRAPHIC SITUATIONS."

I ——
’

* The geographlc sxtuatlons (Loca geographica)
of extraneous fossils are the countries or places
where these bodies have been observed to occur—-
and are ‘either particular or generalt. . -~

"1. The particular ( Loca specialia) are the indi-
vidual quarries, mines, &c. from which the reh-
gquium described has been’ collegted. .

" 2. The general (Loca generaha) are the re’
gions, kingdoms, or provinces, 'in whlch the de-
scribed reliquium is found. * " B

Obs. The particilar geographic situation of an
extraneous fossil, when known, should always be
Carefully noted

1- The wograph:c sntuatlon ofa rehqumm answers nearly to the
loca matalia plantarum, the native places of plants, or theit
" habitat, as it is commonly, but improperly, called—This,"how-
ever, in Botany, includes the soil (solum) as well "as tle region
(regio. v. Phil: Bot. p. 263. 264.)'in which the plants gmw—fn
the. description of a reliquium, it will always be necessary to par-

 'ticularize the soil or geological ‘situation in a’ separate clause; as
tlns frequently forms a note of distinction ' to’ the speCles or its
order, 4nd is at all times of moment in a mirieralogictil point-of
view—while the geographic situation i§ scarcely ever characteristit
PR PRRSTE -,
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§. V..
PRINCIPLES OF ARRANGEMENT.

The arrangements hitherto . proposed in systems
‘of extraneous fossilé have been drawn from two
sources : the originals, and the constituent sub-
stances of these bodies. The first mode, which
takes for its principle of distribution into orders,
genera, &c. the kind of aninfal or plant, preserved
or represented, is the one which Linneus has
adopted }—The other method, founded en the
constituent materials; was first proposed by Cron-
stedt }1—Of these two modes of arrangement, it ap~
pears almost needléss to observe, that the first is to
be preferred—whether we consider the study, as
distinct from that of Mineralogy in general, or -as
forming a part of that science. In either case the

of extraneous fessils, though necessary to be known by the col-
lector of these bodies. '

+ Also Bromel, Wallerius, Woltersdorf, Cartheuser, Vogel, and
most other writers who have treated systematically of extraneous
fossils. '

1+ Afterwards adopted by Bergman.—We have not noticed
above the mode of extraneous fossils, as one of the pnnclples
-adopted in their arrangements—For though it has been used in
conjunction with those we mention, it has never been taken alone,

as the foundation of any system.
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chief, though nat the only end, proposed in the
investigation of reliquis, is ta acquire.a knowledge
of their several forms, and of their relations to
plants and animgls of the present day. This, we
may remark, myst be obtained, before the study can
e of use even to the geologist, to whom, according
to some pythors, it is qlowe useful—For, it is evi.
dently. of little moment to the geologist to know,
that certain substances have been found under ap
arganic form, unless the nature and kind of body
imparting that farm be also ascertained. . It is from
this-only, as far as extranepus fossils are connected
with the subjest, that he can reasonably judge of
the time and mode of formatian of secondary rocks
and strata—and it is sufficiently apparent, that the
knowledge alluded to will be sooner acquired, from
an arrangement founded on the affinity of reliquia
with the recent subjects, than from one, in which
the constituent substance gives the leadiag divisions,
and the nature of the organic body is only a secon-
dary consideration.

This principle of arrangement, according to the
nature of the eriginal bodies, being assumed, the °
follawing divisions are necessary for the systema-
tical distribution of reliqguia—Curass, OrRDER, GE-
~us, Family , Species, Varierv, Specimen.

+The primary or leading divisions used by Linnaus, and now
generally adopted in every work on Natural History, are five—
Classes, Orders, Genera, Species, and Varieties—In the arrange-
ment of plants and animals, when the spécies are very numerous



184 ‘§. V. 'PRIN'C'IPLES OF

The Crass (Classis)’ is the highest or first diti-
sion'in each’of the three kingdoms'of natural bodies
(§.:1)"Reliquia ‘may be considered-as form‘ng oiie
tlass in the mineral or fodsil kmgdom '

The Orper (Ordo) is a division'of the class .
In the arrangemefit of extraneous fokdils, the ordérs
miy be founded on the two kingdoms- ‘of ‘organi¢
bodies from which they recelve their fortn—namely
animals and plamts.” - ¢
- The Genus (Gerius) is a dwisxon of the order.
Genera are either na'tural or artfficial ++. '

. 'The nutural genera of reliquia are those which
are founded on the natural classes, orders, or other
primary divisions’of plants and animals. e. g.

under a genus,—or the genera under an order—it has heen

found convenient to separate such species or genera by secondary
or sub.divisions. In our arrangernent of extraneous fossils, we

bave denominated the subdivisions, under the, genus, families.

+ Ordeys are usually arbxtm'y divisions. In Botany, they are
confessedly artificial, at least in the Linnean system—adopted to
assist the mvesﬁgaﬁon of the genera, by bringing together those
that agree in the number and form of certain parts ; which agreement
is considered as characteristic of such divisions'or orders—In a
system of extraneous fossils, where the genera -are necessarily few,
the order is scarcely wanted for a division; but we have used. it
in conformity with the Linnean principles of arrangement. o

++ A natural genus, or other division, in Botany and Zoology,
usually considered to be one which comprehends only such species
as are naturally allied to each other; and, consequently, agreeing
jina great number of external characteristics—an artificial genus, or
order, one in which the species arranged under it, evidently differ
in most particulars, except those few which have heen ﬁxed on as
diagnostics of the division,
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HeLmMINTHOLITHUS

ENTOMOLITHUS _

Puyroritaus, &c. &c. vide

~ Linn, Syst. Nat. Wolsterdorf. Syst. Min.
Cartheuser. Min. &c. ,

The artificial génera are those which are founded
on the detached parts of the original plants or ani-
mals, or on the mode in which the organic form has
been preserved. (§.III. Mode. p. 39.) e.g.

LitHoxyLUuM
LiraoBIBLIOM
TyroLiTHUS
IncrusTATUM, &c. &c. vide
Cartheuser. Min. Vogel. Min. &c. &c.

Natural genera are to be adopted in an arrange-
ment of extraneous fossils—Under artificial genera,
a species may be separated into parts, and conse-
quently will belong to different genera.—Or, a spe-
cimen may exhibit various modes of formation, and
of course .may be arranged in different genera—
Under natural genera,” one speczes can only belong
to one genus.

In the arrangement of ammal relnqma the genera‘
may conveniently be founded on the Linnean Classes
of the.recent subjects—with reference to the part
giving the form, as being either aa innate or fabri-
cated part of the original .- (§. III. A. 63.)

+ This is an artificial distinction, but will be found a conve-
nieut one, and by no means subversive of the natural divisions—It
Bb
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On these prmclples we found 8 genera of animal
reliquia ; viz.
* Genera dependant on the innate parts of

- animals.
1. MaumoporiTaUS, which contains the rehqma.
of Mammalia.

2. OrNITHOLITHUS, — — of Birds.

3. AmPHIBIOLITHUS, —— of Amphibious Animals.
4. IcatavorLitHus, — — of Fish. -

5. EntomoriTHUs, — — of Insects.

6. HeLmiNTHOLITHUS, —— of the parts (mot

fabricated ) of Worms. -
** Genera dependant on the fabricated

' parts of animals.
7. CoxcuyvriorLiTHus, which mntams the reliquia

of Shells. '

8. Erismatorithus, — — of Fulciments or the
fabricated supports of worms (§. IIL. b.65.)
In vegetal reliquia, no general distinctions, cha-
Tacteristic of natural genera, can be founded on the
‘Linnean Classes or Orders in the sexual system, since
. these are artificial }—Nor on the natural Orders,

affects only the last class of animals—The Vermes—which, by the
-adoption of the principle of arrangement in question, instead of
one will afford three genera of reliquia—These, however, are still
natural divisions, as they .respechvely include only such bodies,
as derive their form from species naturally uniting in their recent
state.

+ Hence, it rarely happens that a detached fossil leaf or stem,
&c. can be referred to the class or erder, in the sexual system, to
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Tribes, or Families, into which Linneus has else-
where distributed the vegetal kingdom (v. Phil.
Bot. p. 27. 37.) as numberless detached parts of
plants occur in the fossil state, which cannot, at
present, be referred to those divisions—Hence, ex-
traneous fossils that owe their form to plants, can
properly constitute but one genus ; viz.

1. Pavrovritnus t.

The FamiLy (Familia) is a sybdivision of the
genus. Families are either permanent and natural,
or temporary and artificial.

Permanent ( Familie permanentes) contain per-
manent species only (v. species, inf.) and are
founded on the natural divisions ( genera or orders).
of the originals. e. g. Entrochités, Echinites, &c.
Genus HELMINTROLITHUS, '

which the original subject belongs—except such fossil owe its

form to a plant from a natural family or tribe (viz, dlge, Filices,

&c.) with which some of the classes in the sexual system agree—

On the contrary, the fossil remains of animals, however small or

detached the parts may be, are always referable to the classes of

their prototypes—For these divisions, m the Linnean arrangement

of animals, are established on real and not on factitious dis-

tinctions ; and under natural tribes, every part of an individual
will be found impressed with characteristic marks of the division

to which nature has assigned it. :

+ Linnzeus appears to have been well aware of the difficulty of
forming more than one genus for the fossil remains of plants; and
accordingly we find him, even in the last Edit. of the Systema Nat.
rejecting the Lithophyllum, Lithoxylon, Rizolithus, &c. of Vogel -
and other authors, as genera, though he has asumed them as
species,
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Temporary (Familie temporales) contain iem-
porary species only (v. species, inf. ) and are founded
on the detached parts of the originals. e.'g. Glosso-
petre, Bufonite, &c. Genus IcaTnyoLiTHUS—Li-
thoplylla, Carpolithi, &c. Genus PryToLITHUS.

The Species ( Species) is a division of the Fa-
mily, or of t,he Genus.

Species, in reliquia, are founded on the species of
~ plants or animals to which they owe their form.

ONE SPECIES OF PLANT Or ANIMAL can only give
Jorm to one REAL or PERMANENT species of rcli-
quium—But, the detached parts of reliquia cannot
always, in the present state of our knowledge, be
referred to their real species—species, for a time
therefore, must be divided into permanent and
genuine, or temporary and artificial +.

+ The temporary or artificial species of reliquia, like the arti-
ficial classes of Plants, are succedaneums to the genuine and na-
tural ones—(Artificiales classes succedanea sunt naturalium—Phil.
Bot. p. 100.) adopted till a compleat knowledge of extraneous
fossils enable us to determine the genuine species, to which these
detached parts belong.

Species are the fundamental parts of every system of nataral
bodies—Until what constitutes the species be determined, and the
principle, by which they are characterized, be distinctly ascertain-
ed,. no arrangement, however ingenious or natural in its other divi-
sions, can prevent confusion—the observation of CZSALPINUS
on genera, will with the strictest propnety apply to species—for,
confusis speciebus omnia confundi necesse est.

As far as we are acquainted with the subject, this is the first
attempt that has been made to establish a natural and permanen
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A Permanent species ( Species permanens s. genu-
ina) exhibits those parts of a plant or animal, which
have been selected according to the following prin-
ciples.

1. The parts must be such as are characteristic
of the order or genus of the original.

2. They must afford sufficiently discriminative
specific marks.

3. Different parts must not be assumed . as foun-
dations of permanent species in the same famlly or
subdivision of a genus.

principle, on which the species of reliquia might be grounded, how-
ever obvious or simple that principle may seem.—That the prin-
ciple in question has occasionally been used, we do not deny—but
it never appears as a fixed and fundamental part, in any arrange-
ment of extraneous fossils we have yet consulted— Linnceus takes
his species of these budies sometimes from the genera of the re-
cent subjects (e. g. Helminthol. Anomites— Helin. Madreporus, .
&c.) and sometimes from the tribes or orders (e. g. Phyt. Filicis
—Phyt. Plante, &c.) sometimes from the species (e. g. Helm.
Craniolaris, &c.) and sometimes from the parts of the originals
(e. g. Phyt. Lithophyllum, Phyt. Lithoaylon, &c.) Gmelin, in
the last edition of the Syst. Naturee, is equally destitute of any
regular principle in the formation of his species; and, though his
arrangement is built on the originals, has assumed, in two instances,
the subistance of the matrix, as a specific distinction for the inclosed
reliquia' (Ichth. niger—Ichth. pallidus. Syst. Nat. T. 111, p. 389.)
It is almost needless to add, that Wallerius, Woltersdorf, Vogel,
Cartheuser, &c. (who have made the originals the foundatlon of
their systems of reliquia) are also wanting in a regular and fixed
principle, for the construction of the species they enumerate.
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4. When two or more parts are fixed on as diag-
nostics of a permanent species, they must be such
as are found immediately connected in the recent

subject.

5. When permanent specles depend on more partc

than one, similar parts in a detached state are not
to be considered as the foundation of permanent
species—When the parts in question thus eccur,
they must be arranged as temporary species, ex-
cept they be ascertained to belong to spceies al-
ready established, to which they must be referred
as imperfect specimens. (v. specimen.) .
According to the above principles, the parts on
which permanent species may be established are as

follows +.

1

+ The parts we have fixed on for the construction of permanent
species, are those which experience has pointed out, as best calcu-
lated for the purpose—Other parts might answer, however, in a
certain degree the end we have in view; and perhaps, to many,
may appear even preferable to those adopted—It may not be im-
proper, t!lerefore, to state more at large the reasons, that have led
to each particular selection—especially in those genera where
various parts might have been taken, agreeably to the principles
above assumed—1st. In respect to the genus Mammodolithus—We
must observe, there is no doubt that the united veriebre, and in-
deed other parts of the skeleton, are as capable of affording cha-
racteristic marks of the orders and other natural ¢ribes in Mammi-
ferous animals, as the bones of the head, if the general knowledge
of comparative anatomy were equal to their selection—But it is the
teeth and their situation in the Aead, on which Linné has chiefly
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. In the Genus MammoporLrtaus—The united
bones of the head, including the teeth.
OrNiTHoLITHUS—1he bones of
the head united to the bill.

Aurnlmou'mus-—-'l‘he united

dorsal vertebree.
‘ IcarayoLiTHus—The fins and

head, united with the skeleton or with the external

covering of the body.

EN'rouomrnus—-The upper er-

ternal covmng of the thorax, united to that of the

abdomen.

rested the classification of the recent species—these are the parts
of the skeleton, therefore, best known to the medern zoologist;
and from these, of course, he will most readlly determine the na-
tural order or genus of the fossil subjects, and draw with facility
pennanent speclhc distinctions—The samne reasons will ‘apply to
the ‘preference given to the kead and bill, over other parts of the
skeleton, in Ornitholithus—In amphibious animals, the -dorsal
vertebre afford not only certain, but well known distinctive’ marks
of the genera, to which the fossil remains, hithierto discoveréd, of
this class belong-—For instance, in Testudo the vertebre are united
with the ribs into one solid piece, which constitutes the Back shell
or covering of the animal, This part, therefore, sufficiently dis-
tinguishes the genus from Rana, in which the vertebre are desti-
tute-of ribs, and both from Lacerta, in which proper and distinct
ribs afe attached to the dorsal vertebre—These are the only
gemera of amphibia (the Linnean ordér of Nantes being excluded
thé class) that have been observed giving form to extraneous fos-
dils; and of these, the few examples that have occutred, have
mostly exhibited ‘the parts in quesuon—'l‘he propriety therefore
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HELMINTHOLITHUS—YVarious, ac~-
cording to the genus of the originals—e. g
In reliquia of Pennatule—the fins (pinne )
connected with the midrib (‘rachis).

Stylastra—the united joints
of the stipe ( stipes).

Asteriz—the ‘whole of the
crust or coriaceous covering of the
body.

Echini—the crust or calca-

reous covering of the body.

CoNcHYLIOLITHUS—Variols. e. g.

In reliquia of Bivalves and Multivalves,
the united valves.

of adopting these parts, for the foundation of permanent species, .
will readily be allowed, particularly as they afford sufficient spe-
- cific differences, especially the dorsal scuta, formed by the anchy-
losed ribs and vertebre, in Testudo.—In the next genus of reli-
quia, ‘Ichthyolithus, the necessity of taking so many parts, as
those above enumerated, for the distinction of permanent species,
will not perhaps be apparent—In Fish, however, the  relative
situation of the fins is a prime note of distinction in the Linnean
Orders, while the structure of cextain parts of the head and the
form of the body generally characterise the genere—These parts,
therefore, are neceSsary to determine the order and genus of the
prototype of an Ichthyolithus, according to the Linnean arrpuge-
ment; and as specimens not nnfrequently occur in which they are
all visible, we have taken .such examples as standards of perma-
nent species, rather than those which exhibit only the more de-
tached parts of their originals, In the succeeding genera, Ento-
molithus, Helmintholithus, Conchyliolithus, and Erismatolithus,
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Univalves (spiral or invo-
luted ) the body whirl united to one or
more of the succeeding whirls—In sim-
ple univalves, the whole of the shell.
ErismaToLITHUS—Various. e.
In reliquia of cellular Fulciments, the

stirp exhibiting the internal form or

structure of the cells.

solid Fulciments, the stirp

exhibiting its external form.

PryroriTHUus—the leaf (includ--

. it will scarcely be disputed, that the parts selected are those most
eligible for our present purpose. With respect to Phytolithus, a
reason must be assigned, why the ‘parts of fructification, (by
which doubtless the natural tribes or orders of the originals might
best be determined) are rejected, and the leaf and stem substituted
in their place—To those acquainted with the subject of extraneous
fossils, it is well known that flowers and fruits are so rare among
the Phytolithi, that to have made tkem the foundation of perma-
nent species, would have been nearly the same, as excluding per-
manent species from the genus. Indeed, the fructification is so
minute in one tribe of plants, namely the Filices, from which the
most numerous, beautiful, and perfect specimens of vegetal reli-
quia originate, that it is seldom if ever visible in the fossil species,
and. of course is useless in their discrimination. The Zaf, there-
fore, is the part to be preferred, as that from which by far the
greatest number of permanent species may be formed—It is the
part, also, from which the most certain specific differences may be
drawn; and will be found, in conjunction with the stem, suffi-
ciently -indicative of the natural tribes or orders of plants—at
least, as far as these distinctions are applicable to the fossil sub-
Jjects, - ‘
ccC
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ing the frond in Filices, &c.) attached to the trunk
(including the stem of herbs, the culm of grasses, and
the stipe of ferns—with the trunk, caudex ascen-
dens, in trees)—and the frunk alone when ascer-
tained to be leafless.

Temporary Species (Species temporales) bear the
form of such detached parts of plants and animals
as are not reducible to permanent species. e. g.

In the genus MammoporiTHUs—the detached
teeth—bones of the head—of the trunk—of the ex-
tremities.

— "OrniTHOLITHUS—the detached
bill—bones of the head, trunk, &c.
AmruiBioLiTHUs—the teeth—
bones of the head—detached vertebre—bones of
the extremities.

IcurayoLITHUS—{eeth—bones
of the head—detached bones of the trunk—yfins—
scales, &c.

. ExntomoLrtaus—-the detached
hcad—-—thoraw—abdomen—limbs, &e.
HeLMINTHOLITHUS— :
In the reliquia of Pennatule—the detached
Jins, &c.

Stylastra—the detached body or
head—joinis of the stem, &c.
Asterie—the detached rays.
Echini—the spines, teeth, &c.—
Nuclei not referrible to determined species.
CoNCHYLIOLITHUS—
In Univalves—detached parts of the spzre, &c
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— Bivalves and Multivalves—the - disunited
~ valves—In all, nuclei not referrible to established
species. '
ERISMATOLITHUS—
In cellular fulciments—such as do not shew the
structure of their cells.
— solid—imperfect specimens net reducible to
known species. o
———————= Payroriraus—the detached stem—
leaf—fruit—root, &c. '
Temporary species under each genus are to be
arranged according to the part which they repre-
sent. e. g.
MAMMODOLITHUS.
** Species temporales.
1+ Form§ ossium capitis,

© 4+t ——————— corporis.
+++ ———— artuum.
&c. &e.

Temporary species must not be unnecessarily mul-
tiplied—When two or more detached parts, hitherto
considered as distinct femporary species, are ascer-
tained to belong to one species of plant or animal,
they must, in future, be arranged as one species,
under the part, which in the original is nearest to
that fixed on™ for the foundation of permanent

_ species t.

+ For example—the detached sfem and fruit of one species of
plant have been considered as two distinct temporary spec.:s—
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Temporary species must be reduced to perma-
‘nent, as soon as they are found connected with the
part, on which the establishment of permanent
species depend ¥.

The V ariery ( Varietas) a division of the spec1es,

- depending on an accidental variation of form in
the original—Hence varieties in the original species
form warieties in the reliquium. :

Differences of form arising from the loss or-pre-
sence of an essential part of the original, or from
the mode in which the organic form has been pre-
served (v. modal accid. form. & conditional ac-
cid. form. p.p. 72.73.) do not constitute varieties
but specimens.

The SpeciMEN (Speczmen) is an individual reli-
quium retained as an example of the species, or of

when discovered to originaté from the same plant, they must be
arranged as onme species, under the division that contains- the
stems—the stem being the part immediately connected wilh the
leaf, on which the establishment of permanent species principally
depend.

+ The Reduction of temporary or artificial species into per-
manent and natural ones, is an object constantly to be kept in
view, by those who systematically cultivate the knowledge of extra-
neous fossils—the nearer-we approach this object, the nearer will
the study approximate to that degree of perfection necessary to it
as a science—While, on the other hand, a neglect of the prin-
ciple, we now so strenuously wish to enforce, will, we are con-
vinced, increase the confusion and uncertainty, in which the inves-
tigation of reliquia is at present involved,
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some affection to which the religuium is subject
from a variation in the essential form (§. IIL. 33.
p- 70.)—from the mode or state of its mineral
change (§. III. Modus. p. 33)—from accidental
Jorm (§. IIL. 36. p. 71.)—or from the constituent
substance (§. IIL. Substantia. p. 135.)—Speci-
mens, therefore are either

1. Specimens of the Species—or such as exhibit
the specific characters—

2. Specimens of the Varicties—in which the acci-
dental differences in the original specics are shewn—

3. Specimens of the Mode—exhibiting the diffe-
rent states and degrees of mineral change under
which the reliquium is found.

4. Specimens of Accidental Forms—in W]ll(,h va-
riations of figure arising from the model and con-
ditional form (§. IIL 38. 39. p.p. 72. 73.) are
present—or ‘

b. Specimens of the Constituent Substances—
which display the various materials which have
been found copstituting the reliquium.

In the cnumeration of specimens, those which
- have been collected as particular examples of the
species and its varictics are not to be separately no-
ticed, as they are necessarily included in the specific -
character and general description (v. §. VIL).

Specimens of the mode are not to be separately
described—The mode in which the reliquium usu-
ally occurs may be stated after the specific cha-
racter, and any variations in that mode may be
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noticed under the specimens of accidental forms,
or of the constituent substances, accordingly as the
variations of the mode have occurred in one or
other. .

Specimens of accidental forms are always to be
"-carefully enumerated—If the accidental forms in
a reliquium be not well distinguished, they are
liable to be mistaken for distinct, genzine species
or varietics. .

Specimens of the mineral substances of the reli-
quium (§. IIL. 181.) should also be enumerated.—
Such detail will contain information necessary for
the Geologist, though not essential to the discrimi-
nation of the species..

. § VL |
PRINCIPLES OF NOMENCLATURE.

The appellations, distinguishing extraneous fossils
in a systematical arrangement, are generally formed
or selected with a reference to the names by which’
the recent subjects are designated.

Names, in a systematical arrangement, are those
of the Class, Orders, Families, and Species.

: Name of the Class.

‘Extraneous fossils, considered as a class, have

frequently been distinguished by the title of petri-
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Juctions. (petrificata), a term confessedly inappli-
cable to a large part of the subjects generally
ranked undér it+. ZLarvata has been substituted
in the room of petrifactions; but this is, also, an
appellation which, in numerous instances, by no
means accords with the bodies it is meant to indi-

!

+ Hence, some authors have excluded from the class, as not
properly according with the term petrifactions, all the unmine-
ralized extraneous fossils; but this is an unnecessary accommoda-
tion to a mere name, and deprives the study of a considerable
portion of interest, as the remams of plants and animals, occurring
in an unchanged state, afford sonie of the most curious objects of
investigation, in the whole circle of natural science. Nor, indeed,
as far as respects their systematic arrangement, is there any just
principle by which petrifactions, properly so called, can be sepa-
rated from organic remains in the state of eonservata (§. II. 2.
p. 4.—1It will be readily admitted, that the distinctions, under
which any tribe or class of natural bodies is distributed into ge-
nera or less divisions, ought to be founded on those characteristics
by which such tribe or'class is primarily distinguished from others.
. It is chiefly, perhaps, in the application of this principle, that the
arrangements of Linnzeus so greatly excel the systems of preced-
ing paturalists—In his distribution of plants and animal, for. in-
stance, the characteristic nntes of the genera and subdivisions are
constantly taken from the figure, number, proportion, and situa-
tion of essential parts;.the principle on which they are first
separated into classes and orders—In the systems left us by Ray
and others, in almost every division, some new principle is assumed
for the establishment of a diagnostic; and kabitation and man-
ners frequently give character to the last members of an arrange-
ment, begun according to figure and internal structure.—In

-~
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catet. RELiquia appears to be a more eligible
term, and is at once simple and comprehensive.

The terms petrificata and conservata are to be
used only in reference to the modes of Reliquia,
not as systematic appellations. (v. §.IL 1.2.)

Names of the Orders,

May conveniently be formed by that of the class
Jjoined with terms distinctive of the originals—as,
REeLiQuia Animala—REeLiQuia Vegetalia.

Numes of the Genera.

The name of a genus must form one word only {+
—the generic names which have been given to reli-
quia, forming twe or more words, are therefore to
be rejected. e. g. Filix mineralis—Lap. insectiferi

—&e.

extraneous fossils, it is the esssntial form (§. III. 33. p.70.)
alone which distinguishes these bodies from minerals, for the
substance, even of the conservata (§. IL. p. 4. et 93. p. 135.)
differs only in its organic structure from mineral matter—Form,
therefore, being the principle of  their separation from other fos-
sils, it is form alone, which must be resorted to, for the founda-
tion of their arrangement under orders, genera, and species—The
mode and substance of a religuium produce merely accidental
distinctions. _

+ It is not necessary to notice in this place the terms extraneous
Jossils, figurate fossils, secondary fossils, &c. as they are not
applicable to a systematic nomenclature, though sufficiently accu-
rate for general use.

++ According to the Linnean Botanical canon—* nomina gene-
rica ex duobus vocabulis integris ac distinctis facta, e Repubhca
Botanica releganda sunt.” Phyl. Bot. p. 160.
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The name of each ‘genns of religuia should point
-out its fossil state, and -at the samp time. the parti-
cular erder, class, ér kind of recent suhjects, on
which such genus is founded—A Generic name,
therefore, which dees riot definitively distinguish the
‘class, &c. on which it is established, may be
ohjected to, e. g., Soolithus—Generic names which
have been given to.reliquia to distinguish their re-
semblance, to some ‘class or kind of bodies from
which they do net actually derive their form, are
‘aleo to be rejected.. e.. g Bufomtes—-—smquastrum
~~Plectroniles, &c.:

Aceording to the foregoing prmc)ples the names
of the genera may be MamumopovriTHUs, ORNITHO-
LITHUS, - Imrrm'ou'l.'nns 1' &e. v. Syst Arrange-~
ment. P 2. -

L <
T
3 T 3 : T

+ It may be objected, that the termination lithus, does mot
point out the general fossil state of religuia, but their actual
change into stone, and that the names thus compounded are only
applicable to petrifastions—To this we may answer, there are so
many examples in Natural History for the use of terms in a more

_ extended sense, than their original signification warrants, that to

reJect an established and expressive name, because it doa not
strictly accord with all the bodies arranged under, seems unne-
cessary—Besides, lapis has been used, and consequently so may
lithos with equal propriety, to express any fossil body, without
respect to its being stome, strictly so called. v. Syst. Nat. E. 12.
T. IIL. “ Linnwi Systema Lapidum® p. 33.—¢ Fossilia: lapides
ambigui""—-&c. p- 34—&e. &c.

pd
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' il Numes of -the Families. - - 1.
aThesé ‘apereither - peFmanéntior temporary-—TFhe
former belong to permwcnt, the. laﬂer to- temporary
jummw vop. I8T: o sle e e
1The pepmianent- may\be Sormed from the 'syste-
‘matic nashés: of ‘the recént gehera .or. orders, on
which the permanent families are foumded) and the
termination 826e. €. g: - Eckinus,' Echinitesi—Tro-
'vlmc, 'ﬂ'ochi?«es—;-Nizutilus, Nautilitesj et
-'The temporary miy be- best formed (wher such.
‘natties are: necessdry ) with areference1to the' part
of the plant or animal from which thie:fimily re-
coives vits “foutn: e, g Rhizolithws, Garpolithus,
&y 4l i a1 sl TEEIS DI wely i
-+ ;Long. established ~appellations, -expwﬁswe, of a
resemblance between reliquia and the patts of plants,
animals, or other bodies, from which they have not,
however, actually received their form, may be
adoptgd .38, temporary Jamily names, {but are not
to ‘be zmztated e g Glossopetrw, \ B’tgfomm,
Plectrqmtq:,( Mummuylarii, Lepticylarii,, &,p,
*vaias Names qf the Species.. .
'The :mhb of a'species- properly eonblsts of the
?rénerzc (te 'name of the génu&)‘ and tri'qzal name,

Loyt

+ The lahmty of some of the names, whlch will follow the appli-
cation of this rule, may be objected'to; but these batbansms as
they will "perbaps be called, can scarcely be more exceptlopable
than " Witherites, Prehnites, Melhtes, and other terms of like
formation, generally adopted in our present systems of Minera~-
logy.
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The ¢révial name is a.word addéd-éo-thername of
the gezus, in order to form a dlstmctua uppellwnn
for a species.} ~ it -

Trivial names apphed to pcrmanent speoae&, the
originals of which are wnknown, may be. taken from
various circumstances—1. from characteristic marks
of the species. e. g. Phyfolithus -striatus~~Phy-

“tolithus werrucosus—&c. &c.—2. from the coun-
tries in which the species were eriginally discovered:
e. g. Entomolithus derbiensis—Conchyliolithus tiro-
lensis, &c. &o.—3. from the resemblance of the reli-

+ In writing or speaking of permanent species.of reliquia, of
which the originals are unknown, it will, generally be found -cqn-
venient to use the family name, with the generic and lrmal
ones—as, CONCHYL. Anomites striatus—CONCHYL. Anomltes
productus. &c. &c. In this mode, a more determinate idea ig
given of the reliquium, than if the trivial name were used with
the geperi¢. one alone. Nor js the ipsertion ofy the family hame
betwegn the generic and tnyxal appellations, ,aq,;ust given, con-,
trary to the, practme of our first naturallsts, who, in treating of,
detache, specxes belongmg te _genera . in. which Linveus found. it
necessary to establish jamlzea or. subdivisions, frequently use the
family pame in conjunction with the generig and trivial denomi-
nations-—as, “PHALENA Geometra rufata—PAPi1LIO Eques
Hector—-PnALJENA Tinea pratella,” &c. '

When the original of a rehqumm is knowy, the family name
must of course be omitted, in order to avoid an unnecessary repe-
tition—Vide examples, given in the text, of the formation of the
trivial pames of species, whose ariginals are known in the recent
state,
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quia to other bodies—e. g. Phytolithus ensiformis—
Conchyliolithus Sacculus—Conch. Pecten. &c. &c.
—4. or from the names of authors who have culti-
vated the study of reliqguia—e. g. ConcAyliolithus
Lesteri—Conch. Woodwardii—Conch. Plotii. &c.
&e. :

Trivial names applied to permanent species whose
originals are known, must be formed from the names
which the original species bear in the most approved
systems.

The denomination of a plant or animal being in-
compleat, except the generic be joined with the
trivial name, both must be used in forming the
trivial appellation of the ‘fossil species. e. g. Con-
CHYLIOLITHUS Anomie Gryphi—Concayr. Ostree
varie—Erismaroritus Flustre truncate—&c.
&c. f.

In establishing English names for the different permanent spe-
cies, it will be found most convenient to take the name of the family
only, omitting that of the genus—as, from CoNCHYL. Anomites
siriatus, we would form * the striated Anomite”—from ERris-
MATOLITHUS Madréporites floriformis—< the flower-shaped
Madreporite’—&ec. &ec.

+The use of two words for the ¢rivial appellation is contrary
to the Linnean canon, that  the trivial nome must form one
word only’—This is a rule, however, which Linné himself has
not strictly adhered to; many instances occurring, in the Linnean
writings, where an old or long established name, though consisting

of two words, is retained as the trivial distinction—~Thus we have
PoLvrapiux Fil. mas—PoLYP. Fil. femina—ASPLENIUM
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The trivial name of temporary species should be
formed s0 as to point out, by the termination, the
part furnishing the religuium. e. g. MammopoLI-
THUS crinidens—PuyToLiTHUS recurvifolius——
Parr. nodicaulis—Puyr. sulcicubmis—&ec.

. ——
| §. VIL
DELINEATIONS OF RELIQUIA.

Elementary Parts.

e R—

The leading parts in the delineation of a reli~
quium are the specific character or dwrnoszs, and
the general description.

Réta muraria—AsrL. Adiantum nigrum—HELMINTHOLI-
THUS Asteria columnaris. &c. &c. &c.—Where the origiml of a
reliquium is- known, we consider the Linnean name, consisting of
the generic and trivial appellatlons, as the established deno-
mination of the receat species, and retain both words, as the
Urivial name for the fossil. By this, we at once point out the ori-
ginal plant or animal, and at the same time avoid a difficulty that
would otherwise arise in distinguishing the reliquia, whose proto-
types happen to have the same ndmen friviale ussigned them, in
the Linnean $ystem. Thus, for instance, the Buccinum decus-
satum and Murex decussatum are both found in the fossil state,



206 §. VII. DELINEATIONS OF

1. TaE seeciric. Cuaracren ( Differentia spe-
.ciﬁca) contains the marks that- distinguish the
species, to which they belong, from’ all others in

- the same genus. .

Specific characters of rehqu;a shmlld be se con-
structed as to distinguish permanent from tempo-
rary speciest; and those,  whose eriginals are
known, from those whose originals have not, as
yet, been discovered +t. e. g.

1. HetminTHOLITRUS “Echi-
nites spatangites ovalis
compressus, ambulacris
quinis, areis punctatis.

Permanent Species.
The original unknown
in the recent state.

'

and of course, as reliquia, both come under the “genus Conchy-
liolithus—By retaining the. original generic sames in the formagion
of the fossil trivial ones, as CoNCH. Buccini.decussati—CoNCH.
Muricis decussati, the denominations become distinct and appro-
priate, without any alteration in the term under which the shells
are recognized by the conchologist.

1 In detached descriptions it. will. be found :convenient to wse
S.p.orS.t afterthe specnﬁcdlstlnclnon,tomarkdlespecm as
a permanent ox temporqry one—The difference in the construc-
tion of the essential characters. may .not always strike the eye.

++ This may be done, as. in the examples. above given, by vary-~
ing the termination of the word which marks,the fomily,or divi-
sion of the specigs—ites always- being used by us to denete, that
the species is known only in the fossil state—]n temporary species
the word distinguishing the par?, on which the, temporary. gpegies-
is founded, should precede that wblch pomts outlhe order ar

genus of the original. | , ]
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reliquium belongs—A fter which must be detailed, in
distinct clauses, 1. the synonyms or names by which
the species has been distinguished. by authors, with
references to the figures given of it, &c.—2. the
varieties of the species, with their synonyms, &c.—

T

(distinct genus of worms, haye of course formed from their fossil
Yembins a distinct famify, under HELMINTHOLITHUS.
Indeed it appears smpular, that the excellent Linné should have
proposed the animals in -question as Jaides, efter the accurste
" figure and description. of one of them, given by our countryman
Ellis (Philos. Trans. Vol. LIL p. 357. “ Account, of an En-
crinus or Starfisk with a jointed stem” &c.) ; but, it is still more
strange, that Gmelin should retain them in the ‘genus Zsis, when
he has not hésitated ut exchanging its characters, as they stamd in
the 12, Ed. of the Systema, for those givem by Solander and
Ellis (Natural History of Zoophytes, p. 104) with which the
zoophytes, now under consideration, scarcely agree in any one
necessary point of discrimination. The truth of this assertion will
be manifest, if we attend to the marked" distinctions, which nature
‘has placed between these supposed Jsides and the real or genuine
species—In a true Isis, the Isis Hippuris for example, the steme
or coral consists of a deposition of stony and cartilaginous matter,
‘secreted by numberless polype-like zoophytes, with which it is
wholly surrounded—and Hence, is really a fabrication like the
‘horny and stony stems in Gorgonia, or the cellular corals in
Mudvepora, Tubipera, &¢. In the supposed Tsidos (Isis usteria
~—Isis Enmtrocka. Linn.) on the contrary, the stem is merely an -
elongated appendage to a single animal; not clothed, as in feides
properly so culled, with a living, fleshy mass, or aggregate of
-zoophytes, but bare;—nor, as iu that genus, composed of solid,
stony joints, connected by intermediate spongy br Aerny ones;
but consisting of closely nnited, uniform; crustaceous articulations
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3. wvernacular name—4. the mode or state in which
the reliquium is generally found—D5. its §oil or geo-
logical situation—and 6, its geographic situation—
after which will follow the general description.

’

perforated down the centre by a medullaty substance, which, in all
probability, conveys life and sensation through this stalk-like part
of the animal. The propriety, therefore, of separating the zoo-
phita thus formed from the genus Jsis, must we think be readily
admitted : and, as there seems no genus yet established, that can
properly receive them, we venture to propose one, with the fol-
lowing characters.
STYLASTRUM.
. Character essentialis.

Corpus crustaceum, radiatum, stipitatum : stepttt sub-

lapideo, plerumque articulato.
Character artificialis.

Corpus crustaceum, stipitatum, sepissimeé ﬁxum, radia-
tum : radiis. (in multis) dichotomis, contracti-
libus,

Os centrale, qumquedentatum superum. .

Apertura preeter os nulla.

Stipes sublapideus, seepd articulatus : articulis medulld
centrali instructis : suturis crenulatis,

Of this genus, there are no well ascertained recent species, ex-
cept the two above noticed—the Isis Asteria and Iyis Entrocha
of Linnzeus. These animals are inhabitants of the Indian seas;
and, it is supposed, reside constantly in the most profound depths,
firmly attached to stones, rocks, or other fixed bodies. From
such depths they appear to be ‘seldom removed, by the agitations,
to which the more superficial parts of the ocean are subject—
Hence the rare_occurrence of recent specimens of these worms.
In the lmneral'kmgdém, however, as reliquia, not only the two
species we are now considering are frequent, but also several others

F e
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2. Tue Descriprion ( Descriptio) delineates in
appropriate terms all the parts constituting the
essential form of the reliuium, according to their
number, figre, proportion, and situdtion.

" of the same tribe, whose originals have not been discovered. In
these fossils there is an essential* difference of structare, by which
the genus seems naturally divided into two families—the spectes .
known recent being the most perfect examples of these divisions,
with which Naturalists are yet acquainted. The chamcters of the
famnilies may be thus stated. .

* Stipite tereti, ramoso; ramis szpids alternis : arucu-
lorum discis radiato-striatis : medulA ex tubis 4
filifermibus compositd, Entrochi. ,

+ Hi ad species fossiles foramen qumquelobum sepe

 efficiunt. .

** Stipite angulato, ramoso; ramis verticillatis : articu-
lorum discis stelld quimquefidi +4 insculptis: me-
duld simplici tenuissimd, Pentacrinus.

++. Radiis, seepe ellipticis, ex crenis compositis.

To these divisions, in our arrangement of religuia, we have
ventured to add a third, for those fossils generally denominated
Caryophyllite—A name, we may remark, which they cannot,
with propriety retain, as there is now an established genus of
wormns under the title Caryophylieus, to which the religuiz in
question have no relation, These bodies, it is sufficiently evident,
derive their form from some species of 200phyta, though no
recent animals of the kind have yet been discovered—They un-
doubtedly approach the. genus we have been endeavouring to
establish, ‘somewhat in structure, but not sufficiently so to be
pronounced genuine Stylastra. There are no other Vermes,
]xowever, to which they appear so nearly allied; and as the form-
ing new genera from fossil species alone is scarcely allowable, we
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The description must primarily refer to the ori-
gingl of the reliquium, as no jpst or perfect deline-
ation of the species can be given, until the nature of
its prototype be ascertained, '

have arranged theih, for the present, as now stated. (v. P. Il
Gen. HELMINTH, fam. Stylastrit@. *** Anthocephalnap)

The genus Stylastrum should be "placed, in g natural distribu-
tion of the Permes, near As!crm, with which it undoubtedly
agrees in many essential characters. -In the artificial arrangement

- of the class;-adopted by Lianzeas, its sitmation, of course, will be

in the order Zpophyls, between Vorticella and Hydra, or be-

. tween Hydra and Pennatyla, With the first of these genera

it agrees somewhat in its genqral form; with . Pennalula it s
connected by a species of zoophyte, which Linnacus, ‘at first, con-
sidered as an [sis, and afterwards as a Vorticella; but which
Bohadsch, Bllis, Pallas, and Gmelin, have arranged with the
Pennajule, or sea-pens. The animal alluded te, is the Vorti-

.cellp Encyinus, Syst. Nat. Ed. 12 .—The Pmnatula Epcrinys

of the last Ed. of the Systema. This zoophyte however, is dis-
tmgulshe(‘l from Stylastra by its compound, clustered head or
body, and its. steth being destitate of joints—It is sometimes
found fossil; and, as it most undoubtedly does not belung to any
genus in which it has yet been placed, we have arranged it in a
distinct family, after the Stylastrite, under the title Enrcrinites.

Respecting the term Encrinites, we mast observe it is a name
that has been indifferently applied to Entrochite, Pentacrinite,
and the fossil to which we have appropriated it, whenever the body or
head of these reliquia has occurred in a closed or contracted state,
50 as to resemble,: in some respects, the flower (the Lily) to which
the pame has reference. In the Linnean system, Enrcrinus is
used as the trivial appellation of the animal from which our fossil
originates—Hence we have exclusively employed it as the name of.

the family in which this fossil (the only known species) is placed.
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The terms, employed in describing reliquia,
“which derive their form from the external parts of
-animals and plants, must be those used by Zoolo-

gists and Botanists of the Linnean school.
Reliquia denvmg their. form from the internal
parts of organic bodies, must be described in such
terms as Anatomists would use in dlstmgulshmg
the same parts in the recent subjects, °
As appendant parts to the general descrzptzon of
the reliquinm, must be given—I..an enumeration
- of the specimens which éxhibit the various acciden-
" tal JSorms under which the species has been found—
2. an enumeration of the various substances which .

have been observed constituting the rehqumm'and
' its matrix.

- The constituent substance of a speclma: may be

- merely named, if its identity with some known mi-

neral species be determined. If not, it must be
. described actording to the principles of mineralogy.
(v. Werner’s External Characters jby Weaver—
Jameson’s Mineralogy. &e.) :

SO
Order of the Delineation.

e ]

1. Generic, Family, ~HELMINTHOLITHUS

and Trivial Name.
EcmiviTes sinuatus. *

2. SPECIFIC ‘Hetr. Echin. clypeatus convexus,
CHARACTER. ambulacris striatis areisque de-
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cem, verrucis granulorum cir-
‘culo cinctis. 8. p.
-8, Synonyms, &c. Echinus sinuatus. Syst. Nat. Ed.
’ Gmel. 3180.
Polar stone. Plot. Oxfordsh. 90.
t. 11. £ 9. 10.
‘Echinites clypeatus, s. maximus,
-&c. Luid. Lithop. Brit. 48. n.
971. t. 13. 971. '
"4 Varieties. ~ b. compressior, sinu subobsoleto.
© ¢ ———————, sinu profundo.

5 ;er:em’af Polar stone. Great shield- -
Y AMES. . . e
» like Echznite.

6, Mode. Conservatum nucleatum, rard Pe-
o trifieatum redintegratum.
i7. Soil. Sedes : strata vetula, cretacea s.

calcareo - margacea : reliquio
s@pé grégario, nunc incluso,

nunc ‘vago.
‘8. Geograph Sitv- England—In a stone-pit near
ation. .. Brackley, Northamptonshire.

About Henley, Oxfordshire.
Not uncommon in the chalk-
pits of Kent and Sussex.

9 DESCRIPTION. Reliquium crustale Echini hactenus
tantum inter fossilia occurrentis.
Anus verticalis. Os pentago-
num, parvum. Dorsum con-
vexo-depressum, ambitu sub-
orbiculato. Basis leviter con.
cava, sulcis 3 divergentibus ex-
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arata. Ambulacra 10, lata, stri-
ata, margine utroque punctatis.
. Are® verrucos® : Verrucis par-
¥is,” granulorum circulo cinc-
tis. Ad unam arearum sinus ex-
- cavatus, in Var. b. profundus;
in var. c. fere obsolctus.

10. Specimens. SPECIMINA,
Formarum fortuitarum.

y a. Sp. complanatum. In arg-
' __nario fissili. 8. rarum.
b. Sp. verrucis carens. Nucleus.
' Substantiarum cousti.
1. Sp. ex eretd solidd, matrice
coptinuati crete.
©2..8p, ex substantid organici
et pyromacho compositum.
€onservatum nucleatum.
. & $p. ex margi indurati, matrice
.. INArge.; ‘
Deiinefztiohis 'Ekxempla. 1

-7

' Ica'rmonu'nvs trigonus.

,ICHTHYOL Pleuronectltes oculis dextris; cor-
-pore trigonali,, maxill& superiore longiore, cauda
truncati. S. p.

+ These are not, by any means, offered as complete or correct
descriptions, . byt merely as examples in the application of the

-
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Trans. R. Irish Acad. V. b. p. 281 t. 4. Large
figure ??. ++ -

Triangular Pleuronectzte.

Petrificatum s®pé compositum.

Tractus secund. vetulus, irregulariter ? - stratarius,
trapezio-argillaceus. Sedes : massee (fragmenta
strati 2) superincumbentes, calcario-margacez,
texture recto-schistose.

In the quarries of Monte Bolca, Italy. Very rare.

Descr. Rel. postissimdm ossale Pleuronectis incog-
niti. Corpus trigonale, longit. ™—Lat. 6—unc.
margine dorsali (ab extremitatibus processuum
spinalium superiorum formato) subarcuato, ab-

~dominali (extremitatibus processuum spinalium
inferiorum et ossiculis thoracis diversis constante )
ad pinn. vent. rectangulo. Caput magnum, ob-
tusum. Oculorum orbite magne, dextre. Max-
illa inferior superiore pauld brevior. Branchia-
rum-opercula ‘subarcuata, glabra. Pinn. pecto-
rales minimz, rotundatz. Ventrales minime.
Dors. et anal——? Canda integra, magna.
‘Vertebree thoracis abdominisqure 10. vel 12.
cauda 16. -

principles and some of the appendant terms, which we have en-
deavoured to establish - in the foregoing pages.

++ We refer to this figure with much doubt : it.has the general
orm of the specimens from which we made our description ; but <
appeats to differ in several particulars: as in the number of the
vertebre, shape of the head, &c.
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SpPECIMINA
Formarum fortuitarum.
a. Sp. complanatum sceleti, pinnd pect. vent.
caudzque manifestis.
b. Sp. sceleti, pinnis omnibus carens.
c. Sp. - frustulis  externarum corporis
partium sceleto adherentibus. Petrificatum
transmutatum.
Substantiarum.
1. Sp. ex spato calcario et bitumine + composi-
tum, matrice continuatd marge indurate
schistose.

—E—
IcutuyoLiTHUS sagittidens.
ICHTHYOL. dentis Squali, cuspidati ancipitis,
margine integerrimo, radice bifurcd subgibbesd
sursum bidenticulatd. 8. t.

+ In the Rev. Mr. Gradon’s excellent account of the fossil fish
of Monte Bolca (v. Trans. R. 1. Acad, above referred to) he ob-
serves, thatall parts of these reliquie, except some of the grosser
bones consisting of calcareous spar, are composed of a dark-
brown, hard, brittle, and somewhat glossy snbstance, which he
concludes to be the actual dry remains of the animals themselves,
preserved or embalmed, as it were, by the calcareous matter of
the matrix. We have not had an opportunity of examining many
specimens of these fossils; but in the few that have fallen under
our notice, the matter in question undoubtedly appeared to us, to
have been produced by the original substance of the fish repre-
sented; but under a complete change in the combination of its
c]emenlary principles ; a perfect bitumen being the result, mixed
with a small proportion of calcareous earth.
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Amphibiolithus Glossopetra. v. subanceps basi
bifurca. Linn. Syst.- 158. 6.
‘Ichthyohthus Glossopetra. v. subanc—Gmel. Ed.
Syst. Nat. 390. 4..
Dentes Squali. Brand. Foss. .Hcmt. 42. t.iv. f.
113. 114. 115.
Icthyodontes cuspidati Glossopetra. Luzd Lithoph.
Brit: 64. 1260—1274.
‘ Varietates. \
a. Gracilis sepé rectus. Ornithoglessum. ZLuid.
Lith. 64. 1266—1274. t. 15. f. 1270. 1266.
b. Latus szpé falcatus. Gracirrhynchus. Luid.
Lith. 64. 1260—1266. t. 15. f. 1260-1261-

Arrow-shaped Tongue-stone.

Conservatum, rard Petrificatum.

Tractus varius, secund. vetulus vel recens; nunc
cretaceus, nunc margaceus, nunc arenaceus-
Sedes : strata utplurimum margz ; interdum
argille vel crete, reliquio sepé vago.

In England, near Witney, Northfleet, Hampstead,
Milford, &c. On the shores and in the cliffs of
the island of Sheppy. Frequent in the islands of
the Archipelago ; common, also, in Italy.

Descrir.  Rel.  dentale Squali specie nobis
ignoti. Long. 1—3 unc. Radix subgibbosa,
supra ad basin cuspidis utrinqué denticulo ac-
cuto, nonnunquam duplici, armata; in medio
lateris puncto (vestigio tendinis) signata ; et in
im4 parte bifurca, processibus divaricatis, obtusis,

Ff
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subeequalibus. Cuspis levigata, anceps, a basi
ad apicem acutissimum sensim attenuata, mar-
gine integerrimd. In var. a. cuspis gracilis et
sepé recta est ; in var. b. ad basin lata et sepis-
simé arcuata.

SPECIMINA
Formarum. fortuitarum.

b. Sp apice margmeque obtusis (attritis?). S.
vagum. Hoc in solis superficiariis, preser-
tim arenosis vel lutosis, extra sedes natales
frequentissimé invenitur.

c. Sp. cuspidis radice spoliate.

Const. Substantiarum.

1. Sp. ex materid orginici, matrice continuatd

crete. Conservatum semi-recens. Hoc sepé

atrum vel nigrescens.
2. Sp. ex materi4 organicé, ferro pyntaceo pene-

trati, matrice pyritacefi distincti veniformi.
Conservatum imbutum. Hoc in sedibus mar-
g nonnuncquam occurrit.

3. Sp. spataceum. Petrificatum redintegratum.
Inventum in arenario. :

ConcuyrioLiTHUs Muricis antiqui.

Coxcu. Muricis testd patulo-caudatd oblong&
stiatd longitudinaliter costat, anfractibus tere-
tibus, labro intus striato. S. p.
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Murex antiquus. Brand. Foss. Hamt. 33. t. vi. .
. f. 4.

Am‘zgue ]l[urzczte

Conservatum.

Tractus recens, glareoso—arenaceus. Sedes : stratum
marge:

In England, near the village of Hordwe]] Lymmg—
ton, &c. Hampshire.

Descrip. Rel. Muricis- antiqui Linon. Syst. Nat.
Gmel. p. 3546. Long. communiter unc. 3,
““Testa oblonga, utrinque acuta, transversim
stiata: stiis subinzqualibus; longitudinaliter
costata: costis aé(jlialibus. Spire anfractus .
teretes. Columella mutica. Labrum intus stria-
tum” Foss. Hanton. p. 33.

ErismatorLitaus Parkinsoni.

ERISM. Milleporites stripe solitarid cauliformi
subramosi undiqué poriferd : poris confertis
subangulatis subinzqualibus. S. p.

Parkinson’s Milleporite.

Petrificatum. (

Tractus vestustus calcareous. Sedes : strata mar-
morea.

In England, near Buxton, Derbyshire..

Descrip. Rel. Millepora incognite. Basis—?.
Stirps solitaria, arbuscularis, feré semipedalis,
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crassitudine penne anseris, subflexuosa, teres,

sparsim ramosa, et undiquaqué cellulis punctata.

Cellulz minute, confertissimz, subzquales, o0s-

culis subangulatis. -

SpECIMEN. Subst.

1. Sp. ex marmore, superﬁcie_cretaceﬁ_; matrice
continuatd marmoris. Petrificatum trans-
mutatum, inherens.

In honorem J. Parkinson, libri diserti de fossilibus

extraneis auctoris, hoc Relequium formosum
nominavi.

e —

PuyroLitHUS Sowerbii.

PHYTOL. Filicites frondibus bipinnatis : pinnulis
tripartitis : laciniis lineari-clavatis. S. p.

Sowerby’s Filicite.

Petrificatum fucans.

Tractus secund. vetulus, argillaceus, carboniferus.
Sedes. statum regulare lapidis argillacei (margee
indurata? )

In England, near Wigan, Lancashire.

Descrip. Rel. frondale Filicis incognite, facie
Lindsee. (Lion. Trns. v. 1i.) Radix—2.
Stipites bi-vel triunciales, gracﬂes, glabri.
Frons vix pedahs, subtripinnata ; pinnis alternis,
patentibus, pinnulis tripartitis, laciniis vel lobis
lineari-clavatis, apice szpé bifidis.
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SPECIMINA
Forme fortuite.

b. Sp. pinnis segregatis,
Const., Substan.

1. Sp. carbonacenm, matrice continuati lapidis
argillacei mollissimi cinerei, textura terrez,
fracturd ad conchaceam accedente, scripturi_
albida. ’ : -

In honorem Jacobi Sowerby, Soc. Linn. Sod. qui
delineationibus accuratissimis Britannie fossilia
nunc illustrat, nove hyic et pulchro Phytolitho
nomen imposui.

. TE———
END OF THE FIRST PART.




EMENDANDA.

PART IIL

o"e The reader is requested to correct the following errors of the press,

with his pen.

Page 227, lie 19, for mults rarius, write multd rarids.

229,
230,
231,
284,

234,

236,

"
-
239,

239,
240,

243,

244, -
—t—y

245,
246,
247,
248,
—
249,
—

17, far seepé,—szpe.
21, for longiribus— longioribus.
1, for utraque,—utrique; et pass.
2, for Coryphenite,— Coryphenite ; et pass.
27, for sepifs,—s®piis ; et pass
15, for pinna,—pinnd ; et pass.
27, for Chondroptergiis,—Chondropterygiis.
29, for raro,—rard ; et pass.’
16 and 17, for perforatd, lapided, articulats,—
perforato, &c.
27, for protest,— potest.
8, for cerpore,— corpore.
24, for Pantacrinite,— Pentacrinite.
8, for adiatis,—radiatis.
4, for coarctata,— coarctato. )
27, for‘confidamus inveniantur,—speramus gnve-
nientur.
18, for collumela,— columella.
21, for spiralid, —spirali : for gibbos,«-gibbosa.
6, for columella,— columella.
21, for Sirpe, —Stirpe.
13, for sépils, —sepils.
27, for innates,— innatas.
9, for remoto,—remot§.
24, for filii,—filia.




OUTLINES.

PART ‘'THE SECOND.

SYSTEMA RELIQUIORUM;

OR,
AN ARRANGEMENT

OF
EXTRANEOUS FOSSILS;

" "ORDERS, GENERA, AND FAMILIES:




CONSPECTUS.

§ I. Recni Fossiuis Classes.
§ II. Reviquiorum  Ordines.
§ IIL Genera.
- § IV, Familie.

Sub Gen. 1. Mammodolitho,.
2. Ornitholitho,

3. Amphibiolitho,
4. Ichthyolitho,

5. Entomolitho,

6. Helmintholitho,
7. Conchyliolitho,
8. Erismatolitho,

9.

Phytolitho.




SYSTEMA RELIQUIORUM, &-.

§. L
REGNUM FOSSILE.

* Fossilia extranea. Forma organica.

Classis I.. ReLiquia. Fossilia forma ex animalibus
aut plantis orté.
% Fossilia nativa s. Minere. Forma anorganica.
' II. Terrez.
III. Sania.
IV. INFLAMMABILIA.
V. METALLA.

A}

. Religquia quasi ea sunt vincula, in universd serie rerum, quibus
connectuntur inter se corpora organica cum mineris. Itaque ex
ordine fossilia extranea, secundum leges systematls, mineris
precedere possunt.

Conservata reliquia sunt animalia et vegetalia corporibus mine-
ralibus vel imbuta vel inclusa, (v. p. 39.) Qualia sunt vegetalia
bitumine et ferri vitriolo et pyrite perfusa, nec non animalium et
plantarum partes cortice lapideo obducte, insecta succino im-
mersa, et testz et ossa quz e terrd, vix aut nullo modo mutata,
eruuntur,

s Petrificata reliquia sunt ex mineris (II. IIL, IV, V,) conflata,
formA e corporibus organicis ortd. (v. p. 2.)

G g
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“§. 11
RELIQUIA.

Forma essentialis organica.

Protypi sepits animalia aut plante in statu recenti
etiamnum incognite.

Substantia® vel organica vel minerglis: minerali
utplurimum terref, interdum’ inflammabili,
raritis metallic8, rarissimé salini.

Solum plerumque secyndarium, rard pRquam pri-
marium.

————
§. III. .
- RELIQUIORUM ORDINES.

I. RELIQUIA ANIMALIA.
Forma essentialis e dunorlbus an;mahum
partibus enata.
Solum potissimum calesrenm.
II. RELiQuia YEGETALIA,
" Forma essentialis e partibus plantarum enata.
- Solum potissimum argillaceum.

Duriores animalium partes sunt coriacez, cornem, ossez,
testacez, lapidez: tales sollm Petrificata ‘prabent; succulentae
enim putrescunt et auferuntur priusqudm natura materi minerali
defectum supplere potest, _ -

- In montibus omnibus stratariis, paucissimis exceptus, animalium
geliquia occurrunt, at inter calcareos omnind abundant.

Reliquia plantarum intra strata calcaria, vel etiam silicea in-
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§. IV.
GENERA RELIQUIORUM.

Synopsis Generum.

R —

I. ReriQuia Animalia.
* Innata.
Genus 1. MammoporriTrus. Reliquium Mammalis,

2. ORNITHOLITHWUS. Avis.

3. AMPHIBIOLITHUS. Amphibii.
. 4. IcurayoLiTHUs. ———— Piscis.

5. ENTHOMOLITHUS. : Insecti.

'6. HELMINTHOLITHUS. — Vermiscorporis.
** Fabricata.
7. ConcuyrioLiTHUS. Reliqguium Vermis
tests.
Vermis fulcia
menti.
II. Reriquia Vegetalia.
9. Puyrorituus., Reliquium Plante.

8. ErRISMATOLITHUS.

veniuntur, at multé rarius quam intra argillacea, vel ea quz
solum argillaceum occupant, preesertim si Lithanthracem praheant.

Genns apud Gmelinum, nempé ANTHROPOLITHI, (v. Syst.
Nat. ed. Gmel. p. 386.) hic omissum est : si enim vera homioum
yeliquia fuerint inventa, ea ad MAMMODOLITHUM, absque
eontroversift, referenda suat,
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Artificiales Grenerum Characteres.

I. MAMMODOLITHUS.
Protypus os segregatum Mammalis, rard
sceleton integrum.
Sedes sepissimé recens.

2. ORNITHOLITHUS.

Protypus rostrum osve segregatum Avis,
rar0 sceleton integrum.
Sedes recens.

8. AMPHIBIOLITHUS.

Protypus os segregatum Amphibii, inter-
dum sceleton integrum, nunc¢ nudum,
niunc loricd squamisve obtectum.

Sedes vetula vel recens.

4. ICHTHYOLITHUS
Protypus os segregatum vl - sceleton
totale Piscis, sepé squame.
Sedes vetula vel, recens.

Characterem nullum preterquam factmum sedes pmbet.
Omitholithi sunt rarissimi.
Ichthyolithi frequentissimi in stratis secundariis, vetulis vel
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5. ENTOMOLITHUS.

Protypus tegmentum Insecti, nunc integ-
rum, nunc mutilatum.
Sedes nunc vetusta, nunc vetula vel recens.

6. HELMINTHOLITHUS.
Protypus- Vermis ejusve partes innate;
potissimé duriores.
Sedes nunc vetustissima, nunc vestusta,
nunc vetula vel recens.

7. CONCHYLIOLITHUS.
Protypus Testa fabricata vermis.
Sedes nunc vetustissima, punc vetusta,
nunc vetula, nunc recens vel recentis-
sima. :

8. ERISMATOLITHUS.
Protypus Fulcimentum fabricatum vermis.
Sedes sepé vetustissima, aut recens: ra-
rius recentissima,
- 9. PHYTOLITHUS. _
7 Protypus plerumque Plante aut truncus
aut folium, rarius fructificatio aut radix.

Sedes utplurimim vetula : interdum re-
cens aut recentissima: rard vetusta.

recentibus, per totam Europam, rard inter petrificata montium
antiquiorum, qui xtate ad primarios appropinquant, numerantur.
Conchyliolithi in solis secundariis passim obvii sunt.



230 §. V. FAMILIZA Mammodolithorum.

§. V.
FAMILIARUM CHARACTERES.

Ordo 1. Reliquia Animalia.
Gen. 1. MAMMODOLITHUS.

* Familie Permanentes.

+.—Primatum. (Syst. Nat. p. 21.)

a. Hominite, dentibus subzqualibus, approxi-
matis.

b. Simite, dentibus laniariis longioribus, hinc
remotis.

++—Brutarum. (Syst. Nat. p.15.)

c. Bradypite, dentibus molaribus utrinque 6, pri-
mo longiore distante.

d. Rhinocerotite, (cornu in fronte posito.) — ?

e. Elephantite, dentibus laniariis superioribus
elongatis, inferiorihus O ; molaribus lamel-
latis.

f. Trichechite, dentibus laniariis superioribus ex-
sertis ; molaribus ex osse rugoso.

+++—Ferarum. (Syst. Nat. p. 62.)

g. Phocita, dentibus primoribus in maxilld supe-
riore 6, in inferiore 4; laniariis dupld longi-
ribus, remotis, 1 ; molaribus 5—®6.
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h. Felite, dentibus primoribus in utraque maxilld
6 ; molaribus 3.

i. Ursite, dentibus primoribus in utraque maxillg
6 ; superioribus excavatis ; molaribus 5—6.

++++—Pecorum. (Syst Nat. p. 168.)

k. Cervite, cornibus furcatis, solidis.
1. Bovite, cornibus simplicibus, tubulosis.

t+1tt—Belluarum. (Syst. Nat. p. 209.)

m. Suite, dentibus primoribus in maxill4 superiore
4, convergentibus, in inferiore 6 prominenti-
bus ; laniariis superioribus 2 bevioribus, in-
ferioribus 2 exsertis.

ttt+++—Cete. (Syst. Naz. p 222.)
n. Delphinite, dentibus in maxilld utraque.

** Familie Temporales.
+—Rel. ossalia capitis.
a.—dentium.
b.—cornuum,
c.—cranii.
d.—maxillarum. &c. &c.

t

e.—vertebrarum,
f.—sterni.
g.—costarum. &c. &c.

H

h.—clavicularum.
i—scapularum.

k.—pedum, &c. &ec.

corporis.

artuum,
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Gen. 2. ORNITHOLITHUS.

* Fuamilie Permanentes ?

** Familie Temporales.
t.—Rel. ossalia capitis.

a.—rostri. ‘

b.—cranii, &c. &e.
++.—————— corporis.

c¢.—vertebrarum.
d.—sterni, &c. &c.

++— ar;uum.

e.—alarum.
f.—pedum. &c. &c.

+++4. Rel. plumarum ?

g.—alarum.

h.—caudz. &c. &c. .

Gevn. 3. AMPHIBIOLITHUS.

* Familie Permanentes.

a. Testudinite, lorica dorsali e costis coadunatis
et vertebris formatd (corpore caudato: pedi-

bus brevibus subaqualibus.)

b. Ranite, vertebris distinctis, costis nullis: cor-
pore ecaudato, (nudo) : pedibus posteriori-

bus longioribus.

c. Lacertite, vertebris distinctis, costis propriis:
corpore caudato, elongato, (nudo aut squa-

moso ) : pedibus &qualibus.
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- ** Fawmjlie Temporales.
1. .Reliquia ossalia capitis.

s—madibularum et maxillarum.
b.—craniorum. &c.

R & ; corporis.
c.~—¢ostarym, :
d.—sternorum. &ec. S

Ht artynm.
e.~—scapularum

f.—clavicularum, &c.

Gev. 4. ICHTHYOLITHUS.

* Familie Permanentes.
t+.—Apodium. (Syst. Nat. p. 1132.)

a. Murenite, corpore teretiusculo, elongato : pin-
nis d. a. et c. unitis (M. B. radiis 10.)

b, Ophiditz, corpore ensiformi: capite obtuso,
pudo : pinnis d. a. et c¢. unitis (M. B. ra-
diis 7.) '

- +t.—Jugularium. (Syst. Nat. p. 1151.)

¢. Gadite, corpore oblongo: pinnis pectoralibus
in acumen attenuatis: ecapite levi. (M. B.

. radiis 7.)

d. Biennite, corpore lanceolato: pinnis ventralibus
didactylis : - capite declivi (M. B. radiis 6.)

e. Callyonymite, corpore subcuneiformi: capite
labio superiore duplicato: oculis approxima-
tis : aperturis branchiarum ad nucham (M.
B. radiis 6.)

b



.23+  §: V. FAMILIA Ichthyolithorum.,

+++—Thoracicorum. (Syst. Nat. p. 1186.)

f. Corypheenite, corpore' "cuneiformi : capite trun-
cato-declivi: pinnd dors. longit. dorsi (M
B. radiis 5.)

g. Scorphenite, corpore lanceolato : capite magno,
aculeato : oculis vicinis (M. B. radiis 7.)

h. Pleuronectite, corpore compresso, ovato-lanceo-
lato, -latere altero dorsum, altero abdomen
referente : capite parvo, oculis vicinis ambo-
bus in eodem capitis latere (M. B. radiis
4—1.)

i. Sparite, corpere compresso, oblongo-ovato, lined
laterali posterius curvatf, pinnis pectoralibus
rotundatis: capite sepé squamoso, ( dentibus
validis,) (M. B. radiis 5.) operculis squa-
mosis.

k. Labrite, corpore ovato-oblongo, compresso,‘ dor-
salis pinnz radiis postice ramento filiformi
auctis, pectoralibus pinnis acuminatis, lined
laterali recti: capite squamoso, dentibus
acutis (M. B. radiis 6.)

1. Percite, corpore oblongo, scabro, lined laterali
cum dorso arcuaté : capite declivi, operculis
branchiarum serratis, squamosis, (ore denti-

‘bus acutis armato) (M. B. radiis 7.).

m, Scombrite corpore levi, ovali, lined laterali
postice carinato : pinnulis spuriis sepiis ver-
sus caudam: capite acuto, compresso, levi

(M. B. radiis 7.)
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: Triglitee, corpore: cuneato, sulco longitudinali

spinoso ad dorsum, linea laterali rectd : digitis
liberis, articulatis, juxta pinnas pectorales :
capite magno, loricato, lineis scabris (M.
B. radiis 7.)

+44+.—Abdominalium. |

. Cobitidite, corpore subzquali, s. vix ad caudam

angustato, pinnid caudz rotundatf : capite
parvo, oculis supremis (M. B. radiis 4—6.)

p- Silurite, corpore elongatp, compresso, nudo,

radio primo pinne dorsalis pectoraliumque
retrd dentato : Capite magno, compresso, lato,
(M. B. radiis 4—14.)
. Salmonite, corpore lanceolato, squamis.rotun-
- datis, -dorso convexo, recto (pinnd dorsali
postied radiis destitutd) : capite levi, suba-
-cuto, compuesso, oculis lateralibus ( dentibus
in miaxillis et lingu&.) (M. B. radiis 4—10.)
Esocite, corpore tereti, elongato : capite rostrato
siupra planiusculo, ore amplo, mandibulis
dentatis, inferiore punctatd, lengiore (palato
levi) (M. B. radiis 7—12.)

. Mugilite, corpore lanceolato : capite subconico,

maxill4 superiore fissa (sulcaté, carinam infe-
rioris excipiente), denticulo inflexo supra
sinus oris (dentibus nullis) (M. B. radiis 7.)

Exocoetite, corpore oblongo, pinnis pectorali-
bus longitudine trunci: capite subtrigono,
squamoso ( maxillis edentulis) (M. B. radiis
10.)
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‘u. Clupeite, corpore lanceolato, compresso, abdo-
minis ¢arinf serratf, pinnd caudali long4, bi-
furcd: capite subrostrato, compresso (M. B.
radiis 8.)

v. Cyprinite, corpore ovato-oblongo (pinnis ven-
tralibus sepé 9-radiatis) capite subrostrato
(ore edentulo ) (M. B. radiis 3;) :

©© 14— Branchiostegorum.

x. Syngnuthite, -corpore subulato, scutis poglyedris
cataphtacto, drticulato, pinnis veatralibus ¢:
capite parvo, rostro oylindrice,. longo, apice

. - gursurh flexo, ore terminali opercnluw aper-
turd branchlarum orpercuhsr megnis, stna‘tls
- clausd. ~ K :

y. Bnlwtim, corpore compresso, squamrs (cono_

* coadunatis) et aculeis aspero, pimne ventrali
solitaria vel o: cupite comwpreseo ¢runco fere
gontinuo, inter oculos aliquande spind armato,
aperture branchiarum angusts supra pinnas
pertorales, ere angusto, dentibus utrinque 8,
horum smterioribus 2 longioribas.
++111+.—Chondropterygiorum.

. Rajit, corpore tenui, depresso, rhomboideo ;
capite parvo, atuminato, cum pectore quasi
continuo, ore sub capite.

¥n piscibus Chondroptergiis omnia corporis ossa sent cartilagi-
nea, quipropter, animalibus emortuis, formam et molem statim
amittunt. Chondropterygiorum igitur, non est quod miremur
yeliquia, preeter illa que figuram dentium retinent, rar6 inveniri,
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** Familie femporales.

4

1. Reliquia ossalia capitis.

Glossepetre, reliquia dentium cuspidatorum.

Bufonite, ‘

dentium scutelliformium.

Siliquastra, ———- ptlatntum demtomm
Rel. maxillarum. .

If'H

NN

branchisrum. i
operculorum. a B
radiorum membramwe branchmhs R
cranii &c. &ec.

it

vertebrarum. S
sternorum.

scapularum.

clavicularom.

costarum, &c.

+++. — artuum.

radiorum pinnarum,

COIPQI"{S. 0

+4++. Reliquia integumentalia.

squamarum segregatorum, &c. &c.

Glossopetre dentes Squalorum, Bufonite dentes molares
Anarhice esse videntur, sed sine dubio e diversis speciebus.
Szlzquastra vel palati fossiles reliquia formosa gignunt; at vero
piscium species pro certo, excepto Anarkh. Lupo, determinare non
licuit.
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Gen. 5. ENTOMOLITHUS.
* Familie Permanantes.

+.—Insectorum apterorum.

. C’mwrzta, pedibus 10 s. 8, rarids 12, pnmo
pari chelato; oculis 2, distantibus, pedun-

culatis: cauda articulati, plerumqué foliata.
b. Oniscite, (pedibus 14) corpore ovali, laminjs
imbricatis, transversis tecto; oculis 2, distan-
tibus.
e. Monoculite, (pedibus natatoriis) corpore crusta.
integrd tecto: oculis 2 approximatis,

++.—Insectorum alatorum ?.
** Familie Temporales.
+. Reliquia tegumentalia corporis imagi-
nis 8. insecti perfecti.

"~ a. — thoracis.
b. — pectoris. &c.

.
. — pedum
— chélarum
e. — caude. &c. &c.

+++. Reliquia tegumentalia larve 2

artuum ~— —_——

.n..a

Alatorum insectorum reliquia, si ulla quidem occurrant, sunt
rarissima: quee adhuc sint descripta paucissima sunt et dubia.
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Gen. 6. HELMINTHOLITHUS,
* Familie Permanentes.
+—Zoophytorum.

‘3. Pennatulite, corpore solitario, elongato, stipi-
tato, (libero) pinnato, ossiculo interno: (os-
culis numerosis ad marginem pinnarum ): pin-
nis lateralibus, denticulatis : stipite subulato,

b. 'Emcrinite, corporibus radiatis (osculo ad singu-
lum) in umbellam congestis : stipite com-
muni, simplicissimo, enodi, (osseo, membra-
nk calosd vestito. .

c. Stylastrite, corpore sapissimé radiato, (con-
tractili : contracto) ovato, vel subrotundo,
stipitato, (ore centrali) aperturd prater os
nulld : stipite columnari, longitudinaliter
perforatf, sepé ramos laterales emittente,
(lapidea) plerumqué artlculata suturis cre-
nulatis.

a. a. Entrochite, stipite tereti, ramis alternis,
remotis, articulis interné trochlearibus :
disco radiato-striato ; ligamento centrali
_ex tubis filiformibus 6 composito, saepe
cavitatem obsoleté quinquelobum effi-
ciente.

b. b. Pentacrinite, stipite angulato, ramis ver-

“ Queelibet verd talis pars quinos habet angulos, latera totidem,
utrinque quina Lilia, unde Pentacrinos Grecd dici protest.”
Agricola. De Nat. Fossilium. L. V. p, 610,
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ticillatis : disco articulorum stelld, com-
posita ex b radiis ellipticis crenatis, mo-
tato : perforatione centri simplici.

¢. ¢. Anthocephalite, stipite turbinato, enodi,
simplici: corpore? pentagono, quinque-
dentato. , '

- ++.~—~Molluscorum. (Syst. Nat. p. 3099.)

d. Asterite, cerpore depresso, (coriaceo,) sepius
stellato, tentaculis muricato, stipite destitu-
to: ore centrali, aperturd preter os nulla.

e. Echinite, (corpore subrotundo, tecto) crustd
ossedl, et spinis (mobilibus): ere infero a ano

- . dicreto.

a. a. Anocystite, ano vertieali.
b. b. Spatangite, ano laterali.
c. ¢. Brissite, ano infero.

** Familie Temporales.
a. Lapides judaici. Rel. spinarum Echini.
b. Rel. denticulorum Echini.
c. —. corporis Stylastri. &c.

e

Synonyma Pentacrinite sunt Asteria, Asteria columnaris,
Encrinus, &e.

Synonymon Anthocephalite est Caryophillites.

+  Entrechite et Pantacrinite in calcariis stratiis ubique sgnt :
at specimina intégra rarissime inveniuntur.

An ad hanc tribum pertinat Anthocephalites? Protypus igno-
tus est.—forditan Asterias inferiore corporis parte elongatd ;
forsan species que vinculo quodam Asierie et Stylustri gemera
inter se connectit. In posteriorem sententiam inclinat animus.
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GEeN. 7. CONCHYLIOLITHUS.
* Familie Permanentes.
+.—Multivalvium.

a. Chionite, valvis sepé 8, rarius 7 aut 6, trans-
versé oblongis, dorso incumbentibus.
b. Lepadite, (testd basi affixi) valvis pluribus,

inzqualibus, erectis : valvulis stipantibus.
a. a. Balanite, utplurimum sessiles, conici, aper-

turd terminali, operculati.
b. b. (stipitati) compressi, aperturd sepé late-
rali.

c. Pholadite, valvis 2. divaricatis: valvulis acces-
soriis difformibus : cardine recurvato.

++.—Bivalvium.

d. Myitz, valvis (utplurimum) zqualibus, inequi-
lateris s@pils transversé ovatis, hiantibus altera
extremitate: (cardine dente plerisque uno, so-
lido, crasso, patulo, nec inserto testa opposite. )

e. Solenite, valvis utplurimum @qualibus, inzqui-
lateris, oblongis, utrdque extremitate hianti-
bus (cardine dente subulato, reflexo, sepé’
gemino, nec inserto testz opposite. )

f. Tellinite, valvis utplurimum @qualibus, inzqui-
lateris, transversé ovatis, aut suborbiculatis,
antice hinc ad alterum latus flexis (cardine
dentibus tribus, lateralibus alterius valve
planis.)

g. Cardite, valvis 2qualibus subzquilateris subor-
biculatis, plerumque valdé convexis, longi-

ii
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tudinaliter costatis, striatis aut sulcatis, margi-
nibus dentatis ( cardine dentibus mediis, binis,
alternatis, altero utpluzimum incurvo, late-
ralibus remotis insertis.)

rF

h. Mactrite, valvis zqualibus inzquilateris, trans-

versé ovatis aut trigonis, (cardine dente medio

complicato cum adjectd foveold, latéralibus
remotis, insertis)

Donaczm’, valvis qualibus, maequxlatens, sepé
ovatis aut cuneatis, margine utplurimum
crenulato, antico obtusissimo (cardine denti-
bus duobus, marginalique solitario, subre-
moto sub ano. )

k. Venerite, valvis @qualibus, maaqullateus, sepé
ovatis aut orbiculatis, labiis margine antico
incumbentibus (cardine dentibus tribus ap-
proximatis, divergentibus) vulvd et ano dis-
tinctis.

1. Spondylite, valvis inzqualibus, inzquilateris,
sepé suborbiculatis, rigidis, interdum subau-
ritis ( cardine dentibus duobus, recurvis, cum

‘foveold intermedid. ) '

m. Chamile, valvis szpius subzqualibus, plerum-
qué inzquilateris, subrotundis, grossioribué
(carding callo gibbo, obliqué imserto fossule
obliqua). .

n. Arcite, valvis qualibus, inequilateris, oblongis

.. aut rotundatis, cardine s@pé recto (dentibus

- numeroris, acutis, alternis, insertis. )
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a. a. Cardine recto
_b. b. Cardine arcuato

n. Ostracite, valvig (plurimis) inzqualibus, ple-
rumque inzquilateris, sepé semiorbiculatis,
subauritis (cardine edentulo, fossuli cavd
ovatd, sulcisque, in plurimis, lateralibus
transversis. )

a. a. Pectinitee, valvis auriculatis adiatis,
cardine recto.
a. a. a. auriculis 2qualibus,
b. b. b. auriculis inzqualibus.
b..b. Ostracite, vulgo dicti, valvis non au-
ritis, rudibus, sazpe lamellatis.

p- Anomite, valvis inzqualibus, 2quilateris, alterd
nate magis productd, sapils incurvati, per-
foratdi (cardine edentulo, aut in valvi alterd
duobus dentibus sepé uncinatis, altera crenis
accipientibus przdito. )

a. a. Gryphite, imperforati, wvalvi alterd
pland: cardine curvo, arcto.

b. b. Imperforati, valvé alteri pland, cardine
recto, extento, coarctato.

c. ¢. Perforati, valvd alterd plani.

d. d. Perforati, valvd utrique convexa, cardine
valve (plerumque) majoris recto,
‘patulo, secto inter nates foramine
trigono, magno.

a. a. a. cardine extento.
b. b. b. cadine curto.
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e. e. Perforati, valvi utrique convexi, nate
valve convexioris incumbente, secti
infra apicem foramine exiguissimo,
trigono aut oblongo, cardine coarctata,
curvo.

J. f. Terebratulite, perforati, valvé utrique
convexi, nate valve convexioris per-
tusd foramine tubulato, cardine coarc-
tato, curvo.

q. Mytilite, valvis 2qualibus, inzquilateris, obliqué
vel longitudinaliter ovatis, rudibus (szpius
affixis bysso: cardine edentulo, distincto).

a. a. Valvis non auritis, ventricosiusculis.

b. b. Margaritiferite, valvis auritis, sub-
compressis, cardine rectissimo, ex-
tento. .

r. Pinnite, valvis subzqualibus, inzquilateris,
erectis, triangularibus, hiantibus, sepé squa-
mosis, (affixis bysso, in unam coalitis, car-
dine edentulo.)

+++.~—~Univalvium. -
8. MNautilite, testd dissepimentis perforatis conca~
meratd, polythalamii.

Numerosa anomiarum fossilium tribus in varias series a variis
divisa fuit. Divisiones nostre de foramine et cardine pendentes,
qui procul dubio characteres preestantissimos prebent, apte, ut
confidamus, inveniantur. ' ' )
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a. a. Involuti.

b. b. Ammonite, spirales, anfractibus mani-
festis, depressis.

c. c. Spirales, anfractibus manifestis, elevatis.

d. d. Rectiusculi, elongaii, apice spirali.

e. e. Orthoceratite, recti, elongati, ab apice
ad basin concamerati.

. f. Belemnite, recti, elongati, basi cavitate
conici concamerati excavati, apicem
versus solidi.

. Conite, testi convoluti, turbinati, aperturd
effusd, longitudinali lineari, edentula, bagi
integrd, columelld levi.

. Cypreite, testd involutd, subovatd, levi, aperturd
utrinque effus, lineari, utrinque dentatd.

. Bullite, testi convolutd, levi, aperturd subco-
arctati, oblongi, longitudinali, basi integerri-
m4, collumela obliqul, levi.

. Volutite, test spirali, aperturd ecaudati, subef- -
fusd, columellé plicatd, labio interiore nullo.
. Buccinite, test spiralid, gibbos, aperturd ovaia,
desinente in canalicunlum dextrum, caudi re-
tusum, seu lacuram retusam, lgbio interiore
explanato, ' ‘

a 2. Strombite, testd spirali, latere ampliatd, aper-

turd labro sepius dilatato, desinente in cana-
lem sinistrum.
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b 2. eri(ﬁaz, testd spirali, exasperat suturis mem-
branaceis, aperturd desinente in canalem in-
* tegrum, rectum seu subadscendentem.

¢ 2. Trochite, testa spirali subcenici, aperturd sub-
tetragono-angulati, superius transvers4, coarc-
tatd, columella obliquati.

d 2. Turbinite, testi spirali, aperturd coarctatd,
orbiculatd, integr.

e 2. Helicite, testd spirali, aperturd coarctata, ig-
tus lunati s. subrotundi : segmento circuli
demto. .

a. a. Depressi.
b. b. Globosi.
c. c. Subconici s. ovati,

f. Neritite, testi spirali, gibbd, subtus planius-
cula, aperturd semiorbiculari, labio columel-
le transverso, truncato, planiusculo.

g 2. Haliotidite, testa auriformi, patente, spird
occulta, laterali, disco longitudinaliter poris
pertuso.

h 2. Patellite, testi subconicd absque spiri.

i 2. Dentulite, testi tubulosi, liberd, utrique ex-
tremitate pervid, sine spird, recta.

k 2. Serpulite, testi tubulosi, adnati, sepé contorta,
alterd extremifate integra.

, | X
o cmntmtt—— it ettt . M' N
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Gey. 8. ERISMATOLITHUS.
Familie Permanentes.
+.—fulcimentorum' externorum.
A. Coralliorum.

a. Tubiporite, fulcimento tubulato, (lapideo,)
sepé aggregato: tubulis plerumqué dissepi-
mentis vel ramis tubulosis connexis.

b. Medreporite, fulcimento (lapideo:) cellulis
lamelloso-stellatis.

a. a. Fulc. proprio, stelld unici.
b. b. Fulc. commune, stellis pluribus.
a. a. a. Stirpulis consociatis, scapi-
formibus.
b. b. b. Stirpe cumulato, stellis dis-
tinctis, orbiculatis,

¢ coc , stellis dis-
tinctis, angulatis.
d. d. d. , stellis con-
Jjunctis, concatenatis.
e. e e . , stellis con-

Jjunctis, conglomeratis.
S+ f. f. Sirpe arbusculari, stellis ter-
. minalibus.
g8 & —, stellis la-
teralibus, plerumqué remo-
tis, interstitiis integris.
h.h. h. ‘ , stellis la-
teralibus, plerumqué ap-
proximatis, interstitiis po-
rulosis, C
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c. Milleporite, fulcimento (lapideo:) cellulis po-
riformibus.

d. Celleporite, fulcimento (sublapideo:) cellulis
urceolatis.

- B. Corallinarum.

e. Sertularite, fulcimento sepius articulato, (cor-
neo,) arbusculari, tubulato, receptaculis ordi-
natis, sepé lateralibus, calyciformibus s. den-
tiformibus. )

f. Tubularite, fulcimento s@pius articulato, (cor-
neo,) tubuloso : tubis continuis s. ramosis,
sepé articulatis, osculis terminalibus,

g. Flustrite, fulcimento sépits continuo, foliaceo,
ex seriebus coadunatis cellularum ringentium
cemposito. ' '

h. Corallinite, fulcimento articulato, sepé dicho-
tomo, (filamentoso,) superficie (calcared,)
porosd.

+4.—Fulgimentorum internorum.
i. Isidite, fulcimento (lapideo,) arbusculari, inter-
~ nodiis articulato : articulis longitudinaliter
striatis.

k. Gorgonite, fulcimento (lignoso, corneo vel tes-

taceo) arbusculari, continuo.

-
.

An ex czteris zoophytorum generibus, nempe ex ALCYONIO,
HYDRA et SPONGIA, Erismatolithus unquam oriri posset, mul-
tum dubito. HYDRZE non nisi partes innates prabent, et ALCY-
ONIA simul cum ossiculo interno sive fulcimento (e. g. Alcy. ar-
. boreum et Alcy. exos Linn. quz petrifacta occurrunt) natura ad
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Order I1. Reliquia vegetalia.

Gen. 9. PHYTOLITHUS.

* Familie permanentcs.

a, Algite, radice, trunco aut foliis distinctis.
" nullis.

b. Muscite, caule distincto, filiformi; foliis sim-
plicibus, s@Epissimé confertis, imbricatis, sessi-
libus, (membranaceis, reticulatis, persisten-
tibus: capsuld calyptrati, remoto a flore
masculo. )

c. Filicite, fronde utplurunum pmnatﬁ (pagioa
inferiore fructlhcante.)

d. Graminite, culmo articulato, foliis simplicissi-
mis, sepé alternis, lineari-lanceolatis : (calyce
glumoso ; semine unico. )

"e. Palmite, caudice simplice, apice frondosi :
(fructificatione in spadice cum spathi.)

f. Plantite, dicuntur reliqui phytolithi qui priores
intrare nequeunt familias. (v. Phil. Bot.
p.- 37.)

GoRGONIAS referre videtur. Forsan ALEYONIA vera magis
sunt destructioni obnoxia quam ut reliquia formarent ; et certe,
quas spongitas Autores vocare solent, ez verarum spongiarum non
suant filii. :

Alge et Musci fossiles rarissimi. Fungi fossiles nondum reperti
sunt. Fungite Authorun suut Madreporite simplices.

K k
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** Familie Temporgles. -

a. Antholithi, reliquia floralia ?
b. Carpilithi, ———— fructualia.
c. Lithophylla, ———— foliaria.
d. Reliq. truncalia.
a. a—culmalia.
b. b.—caulina. .
c. c.—caudicalia.
a. a. a.—corticalia.
) b. b. b.—lignalia.
e. Rhizolithi, reliquia radicalia.

-

Fam. c. c. a. a. a. &c. secundum legem botanicam ad fam. e.
referri possunt, quoniam partes arborum que vulgd trunci vocari
solent profectd sunt radices ascendentes. (Caudices ascendentes.
Linn. Phil. Bot. p. 38.)

FINIS.

J. Wilson, Printer, Macclesfield,




