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ADVERTISEMENT

TRANSLATOR.

THE name of WEeRrRNER is so celebrated,

~and his reputation so well established, in every

country in which the pnblic attention has
been directed to so interesting a study as
that of the Natural History of Fossils—that
to present a translation of his ingenious Trea-
tise on the External Chm&m of Fossils,
might seem spfficient to ensure to it a favour-

able reception.

’

Mr. |
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Mr. Werner published his work in the year
1774. Since that time a period has elapsed
in, which rapid strides have been made in every
branch of Mineralogy; and, as it might be
expected, considerable improvements have taken
place in the Treatise on the External Charac-
ters of Fossils. Aware of such, the lovers of
Mineralogy in Germany have frequently called
on Mr, Wermer for a new edition of his
work. His numerous avocations have hitherta ,.
prcvcnted a compliance thh the wishes of
the pnbhc ; and the pcrlod of its appearance
is perhaps still remote. Under these circum-
stances, the Trﬁnslator, desirous of coinplcting
the .intcgrity of the \;vork, has had recourse
tc; other sources to supply fhc deficiencies of the.
prmted orngmal These are princxpally-—copics
of Mr. 'Wcrncr s manuscript corrections and
additions as circulated among his pupils, notes

;akcn c_luring his lectures in 1791—1792, and
| the
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the Mineralogies of his disciples Wiedenmann
and Emmerling ; and to illustrate the extra-
peous forms of fossils, the Manual of Natural
History of Professor Bluménbgch has begn

congultgd. ~

In the denominations given to the Charac-
ters and to the Fossils employed in illustration
of them, the Translator has commonly followed:

Mr: Kirwan ; to whose valuable labours Minera.

fogy m general is so much indebted,

The Characters are tabularly arranged in
the system . with the m&csponding German,
presenting a connected view of thcir rclations
to cach other ; and of the Fossils an alpha-
betical index is added, accompanied by their
German synonims, and with references to the
several sections in° which they are employed
as illustrative cxamples of the External Cha-

facters,
In
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In order to-elucidate the subject of crystali-
zations, two Plates of crystalline forms are
added, and explanations of the figures an-

‘nexed.

In fine, the Translator hopes that the Trea-

tisc on the External Characters of Fossils now
. appears in 2 more entire form than has hitherto

been made public,

PREFACE



PREVFACE

OF THI AUTHOR.

In verbis non simus faciles ot conveniamus in re.

BY the title of this small work the reader
is promised a Treatise on the External Cha-
racters of Fossils ; I have, however, taken
the Iiberty of rather exceeding its. limits, ex-
pressing at the same time ‘my ideas on the
deficiencies of Mineralogy in general, and on

the means of removing them,

Among these I consider as one of the

i)ﬁncipal, the neglect of descriptions of fossils
according to External Characters ; 'and as 1
hold such descriptions to be most ncedful in
Mineralogy, my attention has been chiefly

directed to the consideration of the External

Characters

4
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Characters of Fossils, and hence. these form

the principal subject of the present work.

I have accordingly shewn that these Cha.
‘racters arc not to be applied as hitherto
to the systematic distribution of fossils; but
mercly to determine the conception of their
Exterior, and to fix the method of describing
them: that the External Characters hitherto
employed by Mineralogists are very indetermi.
nate ; and that the perfection and utility of
the External 'Dcscripti;?t_l\s of Fossils depend on
the complete 'definition, and arrangement, of

the External Characters.

To remave these deficiencies in some mea. -

sure, I have not only cndeavoured to deter-
minc in general the proper conception of the
External Characters of Fossils, and to define
cach in particular as accurately as in miy
power ; but I have also -pointcd out the me.

thod of constructing complete, and duly ar-

yanged,
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ringed, descriptions founded on the characters.
And, for the sake of greater clearness and

precision, I have illustrated the whole by
cxamples.

I have -also added a concise history of the
External Characters, in which those Mincra.
logists alone / are noticed, whose works, m
relation to them, are remarkable in one point

or another.

It will be found that I have con.sidcrcd
Minecralogy in several points very differently
from the usual practice ; whether justly, I
leave to the impartial decision of intelligent
and discerning Mineralogists, partiéularly as I

conceive my reasons sufficiently detailed.

I shall rejoice and deem my labour rewarded,.
should my small work be honoured with a
foll enquiry ; or should I be refated on good
grounds, where 1 have erred in departing from
generally received opinions ; er where I have

proved
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proved correct, receive assistance to its further

improvement for the advancement of Mineralogy.

But, should Mineralogy be hereafter culti-
vated on the principles mow proposed, some
might indeed spare wus the permsal of their
writings ; since to execute a work on Mine-
ralogy would no longer be so casy a task,
and would require more labour and acuteness
in observation. A work conducted ou this plan
‘would prove more uscful and beneficial than
all those which have hitherto appeared, par-
ticularly if executed by -an able, .cxpcricnccd,
and attentive Mineralogist. * In this case,
should we meet with a fossil of which' we
had no knowledge; nothing more would be

requisite, in order to learn its name and

to

* This was accomplished in part by Mr. Werner himself
in his editios of Cronstedt in 1780 ; and the same princi
ples have been since followed in the Mineralogies of Lenz,
Wiedenmana, Emmerling, Estner, and Brochant: but fer
2 complete exposition of the Wernerian Woctrines we may
look to the systematic‘work of Mr. Jameson, of which the
Ist Vol, has recently appeared. Tk,
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to know what species it belonged, than to
determine its extermal conception by the
discovery of the External Characters, and to
refer to ths .conception in the system: or
should we find fossils mentioned in fhc sys-

tem, which we had never yet seen; com-

plete external conceptions of .them might be

immediately derived from their descriptions,

by which they might be recognized when-

ever occurring to us, without troubling our-
sclves as hitherto with uncertain, and fre-

quently groundless, conjectures.

I now await the reception which this
small work may meet with from the mine-
ralogical ‘public. It has at least the merit
of a good intention. Should it receive ap-
probation, I shall hold myself bound te
coanmunmigate: in  future also my mineralogical
Jabours.

Lastly,
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Lastly, I trust that the liberty which I
have taken of cxpressing my sentiments on
the writings and opinions of others, will be
thought justified by the good object which I
‘had in vicw; which was no other than the
advagccrhcnt of Mincralogy.

b | : CONTENTS.
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- A TREATISE

THE EXTERNAL CHARACTERS .

OF

FOSSILS.

et

INTRODUCTION.

Of Mineralogy in General.
. 1.

ALL sciences are valuable; differing only in this
respect, that some are more extensively useful than

others, or more immediately related to common life,

§. 2.

One of the most generally useful, and nearly in-
-dispensable to civil society, is Mineralogy, or the
natural lu'.étor:y of fussils. 1ts utility to the Miner,
Smelter, Physician, Chemist, Natural Philosopher,
&c. is too well known to need particular notice here ;
and it would be contrary to my present design to hold
,a panegyric on this science.

§. 3.

Of the several branches of Mineralogy *, Oryc-
fognosy is unquestionably the most important ; espe-
cially

% To the reader, 'unacquainted with Mr. Wernet’s method of
treating Mineralogy, it may not be useless to observe that, consider-
ing this science in different points of view, he has accordingly dis-
tributed it into five distinct branches, treating of each separatcly—
a
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cially as it forms the foundation of Geognosy and
Mineralogical Geography.

§. 4.

Since the value of thimsciance became more gene-
rally known (a period of near forty years, when it
first began to flourisk), it has been cultivated by
many learned, able, and patriotic men with consi-
derable ardoer, and by several with greet success :—
among the latter I will only mention Henkel, Lin-
nxeus, Wallerius, Bomare, and Cronstedt. But the
general labours in this field of science are fully
evinced by the multiplicity of systems which have
Been produced, the number of which are annually
increased at least by one additional, independently
of small tracts on particular subjects.

§. 5.

Kowever, this multiplicity of systems of Minera-
logy, or rather of Oryctognosy, is a convincing
proof that the science has not yet made that pro-
gress which is so much to be desired ; since several
of these systems contain nothing more than the title,
and an incomplete and incorrect catalogue of fossils.

§. 6.

28 Oryctognesy,. Mineralogical Chemistry, Geognosy, Mineralogical Goo-
grepby, and Ecenomical Minecralogy. A brief expotition of the signi-
aification of these terms may not be unacceptable.

+ QOryetognecy teaches us to know-fossils, to recognige thenr whengver
they, occur to us. For this purpose it exhibits the subjects.of the
wineral kingdom to our view arranged in an order corresponding as
.aanrly as-possible with that of their effsitiss, and distinguished from
«<ach other by appreprisic denominations and by detcrminate and defined
ebarasters.
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5. 6.

“When I opea a work on Orycto@nosy, it is with
an intention—either of obtaining a genérag knowledge
of this science; or of acquiring, in particular, the
complete conception of a fossit which I know only by
xdiNe ;- or of ldammg i respect of & fossil which
I. have fowntl, ‘ond whose Evternal Characters I
. hwe diséovcred; wohat is its name, and whes placé
38 -occupids in the system of fossils. I & work for-
the sdst: pavt answe¥s thdse purposes, # may be
térved good; ad i envirdly, perfest. Now, how

The object of Mineralogical Chemistry i the analysis of fossils,
thz disedvery of their comvtinuent principles; which evined thdir’
affitities t0 cach other, amd hence form the fundamental phinci.,
plc of their classification. .

Geognesy treats of the general structure of thé earth. ¥ thakés
ué acquainted . With the wémvn add particukér btd of fomils, withy
their probable origin, relative formation and arrangement in the
Earth—with the rocés which compose mountains, and' which consti-
tute, if not the solid mass, at lease the great shell of the Globe—with
the varions sfrata and veins which form the -more particular re-
positories of fosiile, and' with their reciprocal relntions to cach
other. |

"The province of Minerabgical Geograpby is to deicribé g¥ogtaphtc
cally .the oceurrence of fossils in different countries. It describes
the general surface and great outlines of a country, the several kinds
of rocks which form its tountains with their various mutual re-
Jations to each other, to the distinct strata which are imbedded id
them, and to the veins which intersect them, with dctanlc’d notices
of the fossils which these severally bear.

_ " The object of Economical Mineralogy is to shew the various econo-
mical purposes for which fossils may be employed. It treats of them
in an order corresponding with the scveral uses to which they are
applicable, attending to those particular properties which qualify
them for the opcratxons of the Potter, the Class-maker, the Smclter,
the Painter, the Architect, the Farmer, &, Ta.'
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far our Oryctognostical works have hitherto attained
this end, and bence what progress the science has

made toward perfection, I leave to the decision of
any impartial person.

§. 7.

There are two obstacles which principally ob-
struct the progress of Oryctognosy: the first is,
that many, in treating of it, confound it with other
sciences, and neglect the essential part of the science
itself, by dwelling upon that which does not pro-
perly belong to it, or which at most should only
be added in a note.* "The second and principal is -
the division which subsists among Mineralogists;
one party endeavouring to found the whole scieace
on the External Characters, and another, on the
_ contrary, attempting to accomplish every thing by
means of chemistry, and by the discovery of the
constituent principles, of fossils. -

§. 8.

- -1 shall- not at present enter so far into the subject
as to adduce arguments in opposition to one or
the

41 am by no means disposed to reject in this place those
useful relations which respect the bedr and formation of fussils,
their geograpby and wise; they may in'the mean while, during the
formation of the sciences to which they respectively belong, be
added in Oryctognosy with great propricty in a note at the end
of cach species of fossils. 1 only say that, in attending to these
considerations, the essential part of the science ought not to be
neglected. Besides it must be obvious to every person that a
work on Oryctognosy is not the proper place for a Treatise on
the Art of Assaying, for Descriptions of MMines, Operations in Smelt-
ing, ', '
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the. other opinion. I will only remark that neither
party cemsiders, that to class fossils in a system, and
20 know fossils from a consideration of their Exte-
rior, are two distinct things, and that to attain
either end, very different means must be employed.
In fact the impractibility of either plan alone is
evident; since, of the former party, each felt the
necessity of applying the chemsical constitution of
fossils to his system: and all of the latter employ-
ed in some degree the External Characters to de-

scribe the specles of fossils, and to distinguish their
varieties,

2

Wallerius* was the first who thought of uniting
these two sects, and for this purpose proposed (by
which he also thought to approach nearer to the -
hature of the subject,) that though in the distribu-
tion of fossils the chief regard should be had to
their constituent principles, yet the External Cha-
racters should also be employed as subsidiary; and
in such a manner that the orders and genera should
be principally determined by the constitution, but
the species rather by the External Characters.

Gerhard + has lately presented a plan for form-
ing-a correct and natural mineral system, in which
he also endcavours, in some measure, to unite the

two

*De Systematibus mineralogicis et systemate mineralogico rite
condendo. Holmiz, 8 1768, §. 102 and 103.

4 Beytrige sur Chemic und Geschichte des Mincral- X.
Theil- Berlin, 8. 1773. 8. 13.
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twd opiniens. ' He propuses: to determime the classes,,
drders, and sections, of fossils by theiv constituction,,
and: their melition in chemicab €xperinvents, and it
poadble, the penera amd spevier also ; but. if .theis
nisde of determrination should be found insufficiene
for ‘the two latr, to employ likewise the Ezternal
&RXaraclers, and principally the structure and the
dohesion of the particles. '

a | §. 10.

_I must confess, the two forementioned Mine-
ralogists approach very near to the nature of the
subject, and particularly the latter; yet their
opinions appear to me father indeterminate. My
Spiion 18; that she classification of fossils shewld. be
Sounded on their constitution, evtending to their
Species. For a mineral system hus no other object
than to determine the natural order or succession
of the different fosils; and the more dccurately
this is d@ctomphished, the more perfect will- the
" mineral system be : now,. the cssentsal differences
of fosnils ave contained in their consfitution (as in
animals and plants, in their conformation, which
extend to-their species); the species. of fossils, there-
fore, should also be classed according to the prin-
ciple of their essential differences, ¢. ¢. according to
their constittion*
€ §. Il
" # Partly by wayof proof, partly of illustration, of the foregoing
paragraph, I will 4dd a few obsesvations on the classification or

distribution of naural hodies in genersl. When we wish to-class
. natural
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§ 11.

To the obstacles which have retarded the ad-
vancement of Oryctognosy might be added the want
of definition in the denomination of fossils ; arising’
principally from the introduction of new previnciaf

denomi-

matural bodies;, or which is the same thing, to dctermime their safam
nel order, we' must secessarily seek some principle by which this de-
sermination shall be repulated-; but this prisciple must likewise exist
in the nature of thesc bodics, because their order or succession is
90 be aatural: and as we have further to determine by it, bow dif«
ferent, bordering on, or passing into, cach other, according to their
nsture, these bodies are (for this is called the satwral order J ; it must,
kkewise be the principle of their differcaces: for, according ae
these relations are different, bordering on, or passing iato, each
other; s0 also- ar¢ the bodies which stand i these rolations:.
henee these selarfons must be the single and only principle by which,
we ave to determine the order or succession of natural bodies, We
lave new %0 examine, where these relations occur in natural bodics 3
bat here we find 2 difference in them, for they resolve themsclves
into two priacipal kinds, of which, the relations of the one exist
in their anferssation, or mode of aggregation ; but thofe of the other,
in.their caestitation, or combination of their constituent principles:
the former inclodes. animals and plants, the latter the substances of
the fossil and atmospheric kingdoms :—it is true both are, as natural
beodics, aggregaied, and their parts chemically constituted ; but the
forer are aggregated of parts diffcrent from each other, which we
calh organy, and in which their relations also exist: the latter, od
the comtrsry, are aggregated of wholly simple and uaiform parts,
and their relations, therefore, cannot exist in their aggregation ; bue
as they are really diffcrent, i. . posscss really diffcrent relations,
thete mhst oecur olsewlicre, and, ae already obscrved, must neogss
surily be found'in their constitution. But that this is the real state of
the case may be collected from this ;—if 2 body be taken from cithen
of the two former kingdoms, c. g a plant, and be divided in any
possible manner into small parts, ncither of these single parts can
shen be said to constitute the same plant, because each of the singls
pasts no lodger possceses the sume reletion which existed in their
oenforination, i. e. which existed in the-whole, aud which consti-

. tuted
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denominations, or from the use of such as are un-
common or merely invented by Mineralogists in
relation to their own systems. Several Oryctognosti-
cal writers also apply false names to many fossils,
either from not knowing them, or from misunder-
standing another writer.

‘ This

tuted this whole to this or that plant : here, therefore, the relation
must necessarily have lain in the conformation of the plant, because
by its division the relation ceased. If, on the contrary, a foesil be
divided, cach of its -parts, even the smaliest part which can possi«
bly be obtained by a mechanical division, will still ever be the same
fossil ; for each of the parts so obtained still possesses the same
essential relation, which all the parts possessed in their aggregation ;
the relation of the fossils, therefore, cannot have lain in the aggre-
gation, because by ity division the relation has not ceased. But, if
the constitution of a fossil be divided, i. e. if it be resolved into its
constituent principles, each single constituent principle will no longer
form the same fossil, because it possesses not the same relation
which was possessed by tlic constitution, as e. g;—if Antimoniatod-
Silver-Ore be resolved into Silver, Antimony, Iron, and Sulph ur; or
Cinnabar into Quicksilver and Sulphur ; neither of these constituent
principles can be said to form the same fossil, of whose constitution
it before formed a part. The relation of fossils, therefore, must
necessarily exist in their constitution, because the relation ceases by
a division of the constitution.  §
" But, moreover, the transition of natural bodies from one into
another (and which is the most certain mark of the natural order)
#flso proves, that the different relations of the bodies of the two
former kingdoms are contained in their conformation, because such
bodics pass one into another merely in respect of their confor-
mation ; and that the relations of the bodies of the two latter king~
doms, viz. of the,fossil and atmospheric kingdoms, exist in their -
comstitution, begause such bodies pass one into another according to
their constitution, as c. g. in the fossil kingdom, Native-Silver passes
into Vitreous-Silver-Ore, this inte Antimoniated-Silver-Ore, and
this again into Red-Silver-Ore; accordingly as to the first an ac-
eession of Sulphur takes place, to the second an accession of Ane
fimony and Iron, and to the third' an accession of Vitriolic acid
instead

Vd
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This evil might in a great méasure be remedied
by attending in ‘every language, in the choice of
denominations, to those

Which were the most common ;

Which had been employed by the best Mine-

ralogists ; '
Which

instead of Iron. Lastly, hence it also proceeds that we have in-
decd sufficient proofs of the #frassitions from the animal into the ve-
getable kingdom, and from the fossil into the atmospheric kiugdom;
but, on the contrary, no solid argament can nor ever will be pro-
duced (notwithstanding what has been advanced to the contrary,)
to prove the transition from the animal and vegetable into the
fossil kingdom ; becanse the natural succession of relations in thé
former is continded in their conformation, and in the latter in their
constitution. . ‘
. However with respect to the order or system of fossils, the fol-
lowing question might still be proposed: % Since it is certain that
% the Exterior of fossils varies accordingly as their constitution
“ varies; might not characters be found in their Exterior, which
® should determine the order or succcession of fossils, even as it
@ exists in the relations of their constitution?” To- this the answet
is; that although ia the External Characters of fossils the differ-
ent relations of their constitution may be perceived, provided both
be previously determined ; yet the succession of these relations can-
not be discovered in them: and 1st. because Nature in expressing
the différence of the constitution employs without any order some-
times one, sometimes another chiracter; and andly. because every
External Charicter proceeds sometimes from an essential difference,
sometimes from a casual variation only: of the impracticability of
this we may be fully ‘convinced by the mineral systems of those
who have classed fossils according to their External Characters,
in which fossils that are essentially different may be found pliced
together, and others which are of the samc species torn far asun-
der merely on accotint of a casual variation. It is thercfore for-
tunate for Botanists and Zoologists, that in the subjects of Botariy
and Zoology, they immediately find the relations in the Exteriot
of these bodics, and that when they class them aecording ‘to theit
conformation. or -the association of their External parts (organs),
they also at the same time describe -their Extetnal Characters,

and
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Which were the most ancient ;

Which were the most usual, where the natu.vd
history of fossils mostly flourished, and
where the language of the country was best
spoken;

Which were most smta.ble to the na.ture of the

~ fossil, and best adapted to its distinction ;

And lastly, by avoiding in mineralogical trans-
lations to render the denominations of fossils

otherwise

and thus accomplish both together : Mineralogists, on the con-
trary, have a different task: for, xst. in order to class fossils,
they wust determine their constitution by the results of chemie
cal investigation ; and adly. in order to describe them, they must
discover their External Characters. (Compare with this the 85 §.)
1 will only further observe: 1st. that, as it strikes me, Mi,
neralogists have hitherto given themselves unnecessary trouble in
endeavouring to apply to their systems the four graduated divi-
sions of Logicians, as Classes, Orders, Genera, and Specics, thup
doing in some measure violence to naturc; I believe that some:
thing certain may be determined with respect to the number of
such degrees in the distribution of fowils according to their
constituent principles; but, as this is not the place to be more
diffuse on this subject, I rescrve it for another oppertunity:
yet, with respeet to classing in the subordinate parts, it is best
to retain what may have been already introduced: zdly. Mi-
neralogiats are too undetermined, and too much at variance, in
what they call species; but if the word shall be here taken in
3 determinate sense, species are in general all fessjls which differ
essentially from one another in the relations of their coostituti-
o ; and g specics, therefore, will be all fossils which esecntially agres
in these relations: further, all single pieces of a species are o~
dividuals or specimens, which we substitute for the specics, as it
is impossible to collect together the whole species (because it
sonsists of all its individuals which occur either on or under the
sprface of the Earth); lastly, all fossils, by which ene spedies paweg
into amother, and in which one er the other character is casu~
, Mly different, are varidiss. '
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otherwise than by the word usual in the
language in which the translation is made.

§. 12.

It has also been the practice to-consider a fossil
as sufficiently distinguished by describing its uses,
by neticing its constituent principles, or by class-
ing it here or there according to certain reputed
principal characters; and to this cause is to be
ascribed the neglect of perfect and correct descrip-
tions of fossils according to External Characters.
This has been carried so far that scarcely any one
fossil is to be found in an Oryctognos'tical work
described in such a manner, that it might be im-
mediately known and distinguished from others re- -
sembling it. Yet this is the most essential part of
Oryctognosy, and I would rather have a fossil well
described and ill classed, than well classed and ill
described. Of this, however, I shall here take no
farther notice, the External Characters of fossils
being the peculiar subject of this small treatise;
to the detailed exposition of which I shall proceed,
after having appropriated a chapter to the consi-
deration of the characters of fossils in general, and
of the pre-eminence of the External Characters.

A TREATISE






A TREATISE
‘OR
THE EXTERNAL CHARACTERS
T~ oy |
FOSSILS.
e S 0000 e—
CHAP. 1.

OFf. tAe characters of Fessils in general, and of the pre~
eminence and utility of the external Characters.

S Rtz

THE characters of Fossils are all their properties,
" by vh;dn we distinguish them from each. other,
and from other substances, They are as numerous
as the dxﬂ'qngnt_mpda. of observing. them; and hépce
we have external, internal, physical, and empirical
haracters. . .

§. 14.

External &dracters are thoue which we discever
solely through the means of our senses, in the ag-
gregation of Fosmls they are also called Sensible
Characters, “the use of our senses being sufficient
for their dnscowery ‘

Internal characters are those which we derive
from the analysis of the constitution ef Fessils; and,
being discovered by the aid of chemical agedts

they are also called chemncal
Physz'cal



2 . On the External Characters

Physical characters are those which we derive
from peculiar physical properties of Fossils, and .
which are observed in the relations that Fossils
bear toward other substances.

Empirical characters are those which, in forming
an opinion of a Fossil, are deduced from the place
of its formation, and from the Fossils with which
it occurs, which relations are sometimes founded on
one of its properties. I have called these Empirical
Characters, in as much as they are principally used
by those whose knowledge of Fossils extends not
beyond that of practical experience.

§. 15,

That these four kinds of characters may be very
serviceable in the explication of Fossils is sufficiently
obvious; but the question is, which are grincipally
and peculiarly requisite for that purpose? To deter-
mine this inquiry, let us examine:

1. Which of them are present in every species

of Fossils, and m each individual :

2. Which most certainly evince the essential dif-

Jerences of Fosstls: -

8. Which may be -most accurately known and

defined :

¢. Which may be most :peeddy and easily disco-
vered; and

5. Which may be discovered, andependent(y of the
analysis of Fossils.
Accordingly, I shall now examine each of the four
kinds, and it will then appear.which is peculiarly
related to Oryctognosy.

§. 16.
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§. 16,
EXTERNAL CHARACTERS.

1. Are present in every species of Fossils, and in
every individual ; because they‘ are derived from
their aggregation. .

2. They certainly evince their essential diffe-
rences :* for since the External Characters are de-
rived from the aggregation of Fossils; and the
aggregation is founded on the attraction of the
smallest particles, or molecules, of a Fossil; and
the different attractions of these molecules depend
on their different constitution; it follows that as
the constitution varies, the kind of aggregation will
yary also: and that as the constitution is the foun-
dation of the ecssential differences of Fossils, the
External Characters will also certainly evince them.
Indeed we are taught the same by experience;
for we ﬁl;d, that as the relative proportion of the
constituent principles of any one species of Fossils
varies, and thus approaches nearer to, or even
passes into, another; even so do its External Cha-

B 2 racters

® The External Characters have been considered by some Mine-
ralogists as inadequate to the distinction and explication of the
different species of Fossils. This opinion, however, aroke from
their being. unacquainted with all the External Chara&ers which
it is possible to discover in a Fessil, and which fully appears by
the examples they adduce. Dr. Vogel in his Practical Mineral
System, speaks first of Muscovy-Glass and Specular-Gypsum, and
then of Mica and Talc, as Fossils not to be distinguished from
each other by means of External Characters. I shall, however,

prove the contrary in the sth Chap. by the full description of
these cxamples,
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racters also vary, and approach nearer to those of
the other spegies.—The following may serve as ex-
amples:—

T 1. Copper-Pyrztes, which, when passing “into
Grey-Copper-Ore, loses its lustre; the grain be-
comes . much finer, and its greenish-gold-yellow
(,o]our inclines a little to steel-grey When passing
mto Whlte-Copper'-Ore its’ welght and bardness are
mcreased the lustre is somewhat diminished, the
‘g‘r‘e’nq becomes rather finer, and its colour paler,
or_ .mplmes a little to whitish :—when passing into
Martial- P) rites, it becomes harder also, the lustre
diminishes, and its ycllow colour inclines to red-
dxah mstcad of greenish.—2. . Grey-Copper-Ore, when
passmg mto Grey-blher-Ore, increases in welgbt,
bccomes softer, and more of a lead-grey-colour.—
3. Calcareous Spar, when passing into Sparry-Iron-
Ore, mcreases in weight, and becomes yellowish-
grey. These éxamplcs may be sufﬁcxent to ex-
hibit the variation of characters in the Transifi-
ons: and since it already occurs even in these, we
may safely infer the certain variation of characters
in the species themselves. In general, however, as
similar” in * External Characters as many species

appear to cach other, it requires only an experi-

' enced’ and attentive observer to discover their dis-

. tinguishing characters, which are not always par-

m.ularly striking’; hence it often happens, that a
mecham\c, from mere practice, is much better able
to distinguish the Fossils that come within his sphere
‘ according
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according to External Characten;s,\ _than many a-
mineralogist. . .

s. T lze_y may be accurately kno.zm and dqﬁne(l
because to know and define them, and to observe"
how numerous they are, and wherein they consist,
we need only examine the differences in the ag-
gregation of Fossils; which may be easily accom-
plished by mere attentive observation, particularly
as in this respect much has been already done.

4. They may be easily and speedily discovered,
because they directly strike the semses, and- tfle:,
aid of other substances is not necessary for their
discovery.

SR RN I

. 5. They may be dzscovered independently .of the-
anal_yszs of Fossils; because they are solely deriv-

ed from the differences of their aggregation.

§o 170
INTERNAL CHARACTERS,

e
1. dre present in every species of Fossils, but -
cannot be discovered in every individual, because
such individuals, or specimens, are oftentimes too
small for chemical investigation. L
2. They certainly evince the essential differences
of Fossils, being immediate consequences of their :
constitution. e -
8. They cannot be so accurately known.and de-
Jined as the former,—a perfect knowledge of che-
mistry being requisite—a science which itself is
not yet complete,
4. They
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4. They cannot be speedily and easily discovered;
because to discover them many substances and ex-
periments are necessary, which often require a large

apparatus.
5. They cannot be discovered independently of the
analysis of Fossils, being derived from their analysis.

§. 18.
PHYSICAL CHARACTERS.

-

1. Are not present in every species of Fossils ; pecu-
liar properties having been observed in some few only.

2. T'hey do not always evince the essential differences .
of Fossils ; essentially different Fossils possessing
often the same property, as amber, and several
preéious stones, which, when heated, have in com;-.
mon that of attracting light bodies. |

3. Neither can they be accurately known .and de-
fined ; because, the knowledge of them is founded
on natural philosophy, even in which their nature
is not fully known : besides many properties of
bodies are still undiscovered, and can be only gra-
dually brought to light by many, and variously
repeated, experiments, '

4. They cannot be easily and speedily discovered ;
because other substances, and experiments, are ne-
cessary.

5. They may be discovered independently of the
analysis of Possils ; because, we need only observe
the relation which an individual bears to another
. substance, with respect to a particular property.

§. 19.
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§. 19.

EMPIRICAL CHARACTERS.

1. Are not present in every species, and even where
they are, not 1n all their individuals : for in respect
to the former, many species of Fossils are found
nearly in all places, and in conjunctioxi with all
others ; and with regard to the latter, individuals
‘sometimes occur, with whose place of formation we
are unacquainted, and which are wholly unmixed
with others,

2. They do not always evince the essential differ-
ences of Fossils; being too general, and appertain-
ing most commonly to a whole genus, or at least
to the greater part of its species.

3. Neither can they be accurately known and de-
Jined ; because 1st, the nature of these properties
themselves is as yet unknown ; and 2dly, their de-
termination depends entirely on Experience which
caQ,be only gradually acquired, and scarcely other-
wise than on the spot where they are praduced.

4. They can be easily and speedily discovered : and

5. Independently of the Aha{ysz's of Fossils ; be-
cause we need only observe what accompanies an
individual, or what is mixed with it.

§. 20.
. From the foregoing consideration it follows, that
empirical characters ave altogether imperfect :—that
Physical characters are also imperfect, and the dis-
covery of them inconvenient : that infernal, or
chemcial

*
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chemical characters are tolerably complete and cer- -
~ tain, yet somewhat indeterminate, and the discovery
of them attended with the greatest inconvenience,,
an able chemist being alone equal to the task ; and
besides, that many substances and a large apparatus.
are requisite, each individual, which shall be known
solely by means of these characters, must be anaw .
lysed, for which many are unfit, and others toe-
small: lastly, that External Characters are thoroughly
complete, certainly discriminative, most generally
known, easily defined, and conveniently discovered,
and hence principally and peculiarly related to
oryctognosy.*
$. 2l.

The utility of the External Characters, therefore,
applics chiefly to the Mincralogist who forms from
them his'Exterhal ‘copceptions of Fossils, by means
of which he dlstmgmshes and descnbes éach species,
and even where thousands “of individuals occur’ t"é-'-
gether, and no other means of examining them are
presented than those afforded by the senses, is yet
enabled to ascribe each to its appropriate species.
They are very useful, and even indispensable to
the chemist ; who, if unacqudmted with-them, could
place no reliance on his examinations of Fossils ; fot

" how

® Of the three other kinds of characters, the Chemical appertain
peculiarly to Mineralogical Chemistry, which treats of the Analysis of
Fossils ;—the Pbysical to Natural Philesopby ; and the Empirical partly
to Mineralogical Geograpby, and partly to Geognosy. In the s5th chap.

1 shall further notice them, as far as fome may be applied to the
explication of Fossils,
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bhow is he assured that the individual, which lies
before him, is actually of that species of Fossils it
s his intention to examine, if he does not already
possess, by External Characters, the correct eon-
ception of its Exterior ? Several instances might be
adduced which render it very. probable, that phee-
fomena noticed-by chemists in the analysis of one
or the other Fossil have been occasioned by a diffe-
rent Fossil, and which they confoundéd with ‘tbis,'
or at least by others with which it was mixed : and
whence could this have arisen, otherwise than that
the Chemists did not know how to distinguish theie
subjects oryctognostically, 7. e. according to External’
Characters ; lastly, a knowledge of the External Cha-
racters of Fossils is productive of no small advantage to
the Miner, enabling him to form an inmediate opinion
of every fresh appearance or discovery in the Mine,
which he has rarely an oportunity of examining
chemically ; and indeed it would sometimes be at-

tended with too many inconveniencies and diffi-

culties. In the separating and dressing of Ores, he'

can have no other mode of distinguishing them than
by External Characters ; which advantage is en-
joyed by every one employed in the mechanical
working of Fossils,

o CHAP.



CHAP. ILI.
History of the External Characters of Fossils,

§. 22.

THE most ancient writers on mineralogy, a#
Theophrastus,* Pliny,1 and others, described Fose
sils mercl_y.' with regard to their use :—hence it arose,
that they made litle mention of their External
Characters, and only occasionally employed one,
or the other, as an assistant in their descriptions.

§. 23.

For many centuries after their time, we had not
any professed writer on Mineralogy, and the Science
itself had become almost wholly extinct :—it is,
therefore, easy to suppose that nothing remarkable
has appeared respecting the External Characters of

§. 24.

At length George Agricola arose, the father of
Metallurgic Science, and produced among other
valuable works his treatise de natura fossilium. |—In
this he is the first who has introduced the proper

' use

* Theophrasti Eresii wigd 7y AlSwy BiBior.

} Caii Plinii Secundi Historia Mundi, Lib. XXXVIL

| Georgius Agricola de natura fossilium, Basilez 1546, folL—I pass
by preceding mineralogical writers, as Avicenna, Albertus Magnus, e

as their works do not contain any thing wortby of note respecting
External Characters, '
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use of External Characters as applied to the dis-
tinction and description of Fossils; for which pur-
pose he has also in the beginning of the first book
drawn up a system of External Characters, and fur-
nished the following notices;

1. The Appearance,

the colour | color, ,
the transparency Sfacilitas translucida,
the resplendence Sulgor,
the ]ugtre nitor,
2. The Taste,
3. The Smell,
4. The Touch,
the cold and warmth Jrigus et calor,
the moisture and dryness humor et siccitas,

the greasiness and meagre-} pinguitudo et ma-
ness critudo,

the compactness and porosity spissitudo et raritas,

the hardness and softness durities et mellitudo,

the roughness and smoothness asperitas et levor,

the weight and lightness gravitas et levitas.

But besides these,. be reckons the following among
the particular properties of Fossils, by virtue of .
which they are either passive or active:

the viscidity: lentor,

the flexibility Sflexibilitas,

the friability and fragility friabilitas et fragilitas,
the
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the thickness and thinness crassities et tenuitas,

the ductility tractabilitas,
cleaving fissto,
the fissures fissa.

Quite at the latter end he also particularly notices
the shape and size of Fossils :

The Form,
1. Indeterminate,
2. Tabular,
8. Round,
perfectly globular Jfigura globy absoluts,
compressed globular J. globi compressi,
Semi-globular S+ globi dimidiat,
cylindrical " f. cylindrica,
conical S. mete,
turbinated ’ S turbins.
. 4, Angular r
triangular Jfigura triangula,
quadrangular f: quadrata,
pentangular f. quingue angulis,
hexangular JS. sexangula,
polyangular S+ pluribus angulis
acuminated cum mucrone.

5. Resembling other bodies :

horns S+ carny, .
the moon S lune,
hairs J. capillorum,

the ears S auricularum,
* cells
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cells ‘ f. favarum,

lentils f. lentium,

the trunk of a tree  _f. arboris trunct similis,
darts f. sagitie,

acorns S glandis.

6. Appears in the fracture or internally.

1. Marked with lines, and resembling

eyes S+ oculs,
stars f. stellarum,
fishes J. pisctum,
animals J. anmimalium,
representing moun- . .
. 5 .
vains and vallies } J. montium et convallium
bushes J. nemorum,
rivers S. fuminum,
The Magnitude,

Of each of these characters he has mentioned
the differences, and added examples of Fossils by
way of illustration. Although Agricola has done
as much in this system as could be possibly expect-
ed from him at that time, it is, nevertheless, (be-
ing the first attempt of the kind,) very imperfect:
many External Characters are wanting, and seve-
ral noticed which are not properly characters.
Besides, they are neither arranged in a good
order, nor defined by explanations. His descrip-
tions of Fossils are also very incomplete. )

§. 25.
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§. 25.

After Agricola, two centuries elapsed in which
nothing particular occurred with respect to Exter-
nal Characters, except that they were applied by
some mineralogists to the classification of Fossils,
and particularly of Earths and Stones. It so hap-
pened that these Mineralogists were also Botanists
and Zoologists, and therefore wished to introduce .
into mineralogy the methods of Botany and Zoo-
logy. Among these Gesner* and Scheuchzert may
be particularly noticed.. They have had many
followers in succeeding, and even in the present
times.

§. 2.

When at length in our times, Mineralogy in ge-
neral, and Oryctognosy in particular, began to
flourish, among the many publications that appear-
ed on this science, there were several which treat-
ed either partially or wholly of the External Cha-
racters of Fossils. The first particular Treatise on
this subject was produced by professor Hausen, in
the year 1737;1 but as the author had solely the
classification of Fossils in view, the greater part
of the characters are .only noticed in an inciden-

tal

® Conr. Gesnerus de figuris lapidum.—Tiguri x565-4.

+ Joh. Jac. Scheuchger, Meteorologia et oryctographia Helves
tica—Tiguri 1718-4. "

$ Chr. Aug. Hausenii Prog. ad solennia promotion~Magist.
Lipsiz 1737-4.
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tal manner, and merely the lustre, the structure,
and the parts into which Fossils divide in breaking
are considered in detail, as beil;g adapted to his
purpose. It appears to tne, however, that the
distinctions of the author are oftentimes not suffi-
ciently discriminative, and at other times too sub-
tile.
§. 27.

Wallerius was the first who, in his Mineral-
riket,* published the year 1747, gave more com-
plete descriptions of Fossils according to External
Characters, than any that had been received to
that time; hence amidst the number of Mineralo-
gists who succeeded him, some are to be met with
(among whom Cartheuser + and Bomarei deserve
particular notice), whose descriptions are still more
complete, and since their time Oryctognostical
books in general are, in this respect, considerably
distinguished from the preceding. But we may
still object to the descriptions, both of the former
and of the latter: 1st. that they are smcomplete ;
‘characters being wanting -that-actually appertain to
them : 2dly. that they are not sufficiently distinct
and defined ; neither of these Mineralogists having
previously arranged the External Characters, which
he employs, in a system, which would then have

been

® Joan Gottsch. Wallerii Mineral-ricket.—Holm 1747-8.

+ Frid. Aug. Cartheuseri Elementa Mineralogiz, Frf. ad Viadn
2755-8

> $Vamont de Bomare, Minéralogic, 2 Puris 1762-8
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been his constant guide in his descriptions; nor
having previously defined and explained them, so
that it might be known what was understood by
this or that character: 3dly. and lastly, that each
of them, in order to express one or the other
character, bas appropriated to the same a different,
nay sometimes morc than one different denomina~
tion.

§. 28.

The second work, that treats in particular of this
subject, proceeded from Dr. Gehler in the year
1757, being a dissertation de characteribus Fossi-
lium externis. The author has classed them after
the five senses, and gives the following notices:

1. The Smell,

arising spontaneously sponte enascens,

_ arising from attrition) at/ritu s. deflagrando enas-
or combustion cens,

2. The Hearing,

~ the crackling crepitus,
the ringing . sonus quem edunt percussi,

3. The Taste,
4. The Touch,

smooth and rough leoe et asperum,

greasy and meagre  pingue et macrum,

friable and solid friabile et densum,
. light and heavy leve at grave.

5. The
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5. The Sight,
the colour color,
the size magnitudo,

the specific gravity  gravitas specifica,
the ductility & fragility ductilitas et fragilitas,
the transparency and

opacity } pelluciditas et opacitas,

the hardness durities,
the external shape  figura seu forma.

§. 29.

Hitherto Agricola has been followed by ZLin-
nieus alone, who, in the last much improved edi-
tion of his Systema Nature*, has at the begin-
ning of his Mineralogy, which forms the third part
of his system, considcred and defined most of those
characters, of which he afterwards makes use in
the description of Fossils.

But the order, if such it may be called, in
which they are arramged, is not to be applanded;
and in the next place, they are not complete,
many being deficient: besides most of the expli-
eations of the characters are too concise, and con-
sequently obscure and unintelligible; and lastly,
illustrations by examples, which are so serviceable
in rendering the explications clear and intelligible,
are wanting. Those External Characters, which
Linneus considers in his Mineralogy under the ar-
ticle of Words of Art, are the following :—

C 1. The

® Caroli a Linné Systema naturz, Holmi®, 1768, 8vo. Tom. IIL
FRg 29 €t 30,
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1. The external form,

of an indeterminate form amorphum,

crystalline
cubical
prismatical
pyramidal
lenticular
nodular
kidney form
even

shelly
cortical
concentric
kernelly

superficial
rough
smooth
shining
glimmering

compact
impalpable
dusty
arenaceous
granular

crystallinum,
tesselatum;

prisma, s. columna,

pyramis,

lentiforme,

nodulosum,

reniforme,
. planum,

2. The Coating,

crustosunt,
corticosum,
concentricum,
embryo,

3. The Surface, .
superficiale,

scabrum,
leve,

=  nitidum,
micans,

4. The Particies,

compactuiz,
smpalpabile,
pulverulentum,
arenosum,
granulatum,

5. The

i - .. - b
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5. The Fibres,

fidres resembling ears

of Corn
interlaced fibrous
parallel fibrous
scaly

g acerosum,

decussatum,

Sibrosum,

squamosum,

6. The Structure,

foliated
fissile

membranaceum,

Sissile,

diverging from the centre concentratum,

consisting of fragments

Jragmentis,

7. The Hardness,

striking fire

scintillans,

capable of being scraped rasile,

firm

fragile

sectile

friable

brittle

flexible

malleable

staining

staining and marking
giving a streak
giving a white streak
a red streak
— a black streak

durum,

Jragile,
sectile,

Sfriabile,
rigidum,

Slexile,
malleabile,
gnquinans, .
tnquinans scriptura,
inquinans {ritura,
tritura alba,
tritura rubra,
tritura nigra,

Cc2 8. The
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8. Thé Colour,

opaque : opacums,
scmi-transparent diaphanum,
transparent pellucidum,
colourless hyalinum,
coloured lLinctum,
reflects the rays reflexio,
refracts-the rays ~ refractio,

Linneus has acquired no- small degree of repus
tation by his exact determination of the Crystal-
lizations of Fossils, nearly all of which, before his
time, if not as obvious as the Cube, were called
polyedral ; it were only to be wished that succeed-
ing Mineralogists bad taken the proper advamtage
of the pains bestowed on this subject.* The Author
treats of the Crystallizations in particular at the
end of his Mineralogy, and determines them in a
three-fold manner: 1. by giving the number and
Jorm of the sides of a Crystal: 2. by bringing all
Crystals under two principal genera, one of which
he calls prismatical (columna), namely these whose'
form extends in length ; the other cubical (tessere),
namely those whose form is genera;lly of equal

fength, breadth, and thickness, and consequently
presents

¢ It is but justice to remark that when this was written, Mr:
Werner was unacqueinted with the ingenious and cleborate Crys-
tallographie of Romé de I'lsle, of which the first edition appcared
™ 2772 TRANSLATOR. ’
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presents nearly a globular appearance : 3. by en-
deavouring to compare all Crystals with the Crystals
of Salts, und accordingly as they wgree with one or
the other, apprepriating to them the same name,
The Author mentions five kinds of known Salts,
under which, on account of their coincidence in
figure, he arranges most of the Cyrstallizations of
the Mineral Kingdem; these are Natrom, Nitre,
Alwm, Common Salt, and Vitriol; those Crystals
which cannot be brought under any of thege Salts,
the Auther supposes to appertain to, and to have
received their form from a peculiar kind of Salt
as yet wnknown,* Though it is so far useful ta
compare the Crystals of Fossils with those of
known Salts, as thereby the description of the
former is rendered more clear and intelligible;
I nevertheless entertain many doubts of the truth
of the position—that the Salt which coincides in
figure with a crystallized Fossil, shall also be the
cause of the figure of this Crystallization.

With respect to the descriptions of Fossils, ac-
cording to External Characters, I find it here also
necessary to observe what I have already said of
all ethers, that they are still very incemplete,

§ 30. Peithner

& €. a Linné Amenitates Academice. Vol L dissert. dé Crys
saliorum gencratione. Respond. Martina Kachier. Halm. 1750-§
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§. 30.

Peithner* and Hillt are she first, who, in their
systems of.Mineralogy, have attempted a Tabular
Arrangement of those External Characters, by
which they would communicate the External con-
ception of a Fossil.

For this purpose Peithner employs seven co-
dumns, of which,® however, the one or the. other,
when superfluous, is omitted in several of the
Tables; the first of these columns contains the
colour, the second the transparency, the third the
SJorm, the fourth the faste, the fifth the smeli, the
sixth the weight, the seventh internal properties
and effects, discovered by different experiments; in
which latter are also frequently placed several
External Characters, which cannot be brought
under the preceding, as the Aardness, the solidity,
the streak, the stain, and others. Before these
columns the author places the names of the varie-
ties to be described, and which are already arrang-
ed in a system, following each other in a natural
order; in the columns themselves are placed, ina
line with the name of the Fossit and under the
abovementioned heads, those External Characters
which are to constitute its External conception,

But

* Joh. Thad. Peithner's, erste Griinde der Bergwerkswissen-
schaften, zwote abhandlung @iber dic Mincralogic, Prag. 1770-8.

$ J. Hill. Fossils arranged according to their obvious chaq
racters, Lendon, 1771-8

-



External Characters of Fossils. 23

But here I must observe, that the External Cha-
racters, employed by Peithner for the determina-
tion of Fossils, are pot sufficient to impart com-
plete External conceptions of them; that these
External Characters should have been previously
explained, in order clearly to ascertain the idea
which the author attaches to each; that the or.
der in which they are arranged is not the best;
and lastly, that under one head, instead of the
proper character, another is very often placed,
which does not at all belong to it, as e. g. under
transparency—the lustre; under form-—the strug-
ture, | :

In Hills Mineralogy, the External Characters
are arranged in stz coelumns, of which the first
contains the form, the second the Aardness, the
third the weight, the fourth the surface, the fifth
the colour, the sixth particular properties; 1n
which latter also are usually placed, the transpa-
rency, the smell, the taste; or some other Exter-
nal Character which could not be brought under
the foregoing heads: and those External Charac-
ters which are to convey the External conception
of a species of Fossils, are always placed in the
columns in a line with each other, and above is
the name of the species. The author, however,
employs too few Extersa]l Characters to impart
perfect External conceptions of Fossils; besides,
they are too indeterminate, and very ill arranged:

characters are also frequently placed under one

head
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head which do not belong to it, and sometimes
such as are no characters at all—e. g. who wonld
consider on inspecting a whole collectien; or even
a “single specimen, whether the species constituted
entire mountains, or occurred in beds or layers;
. and yet this the author places under the head of
the External Form.

However, this method, if brought to perfection,
would not be without its use; for in the External
descriptions of Fossils, it would constandy direct
us to the observance of one and the same order?
and in the descriptions themselves the determina.
tion of the External Characters might be rendered
much more concise. This object has been attain-
ed by both these authors, and they are, therefore,
to be preferred to all those who have preceded,
or followed them. On the other hand, however,
several inconveniences occur; the Tables, if made
more complete, and consequently more extensive,
would require a much larger, nay too large a
form, and frequently, where a more copious ex-
. pression would be necessary, it could not take
place ; whereas it is my settled opinion, that with re-
gard to descriptions, it is much better to be dif-
fuse in, expression, than, for the gake of brevity,
to prove obscure and unintelligible,

§. 31. .

Very recently Wallerius*, (of whom we have
already bad occasion to make honourable mention,)

bas
® Joh, Gottsch. Wallerii Systema Mincralogicum, Holmiz, 1772-&
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has produced his Systeme Mineralogicum, which
we may pronounce to be the mast complete that
has hitherto appeared, not only as to _’Minerélo

in general, but particularly in the descriptiong
Fossils according to External Characters. I must,
nevertheless, still observe, that in his External Des-
criptions External Characters are frequently want-
ing, and that the External Characters contained

in the descriptions are neither well arranged, noe
sufficiently defined.

CHAP,



CHAP. Il

Of the Definition of the External Characters of
Fossils.

§. 32.
WH AT External Characters are, and how many
other kinds there are, has been already mentioned
in the Ist Chapter. It was there also shewn that, '
with respect to the purposes of describing and
distinguishing Fossils, the External Characters are
preferable to the other, and hence are those which
peculiarly appertain to Oryctognosy. But to ap-
ply them to the description of Fossils, and to the
External, or Oryctognostical knowledge of them
to be derived from the descriptions, necessarily
requires—rhat they be defined as accuralely as pos-
sible.

' §. 33.

For how can a student in Oryctognosy' obtain
correct External conceptions of Fossils from their
descriptions, if unacquainted with the true mean- .
ing of the different External Characters which are
the foundation of those descriptions? This indefi-
niteness is still increased when Oryctognostical
writers bestow different denominations on the same

character, so that two different persons frequently
form
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form very different conceptions of the same deno-

W niination; nay, sometimes a Mineralogist applies

" evea several denominations to the same character,
and one denomination to different characters. This
indefinite application of the External Characters is
a. principal cause of their imperfection, and of the
consequent inutility of the descriptions of Fossils:
on the contrary, the descriptions would bave at-
tained perfection had the External Characters been
as well defined as they are arranged and complete.
In Mathematics the method of teaching owes
great part of its perfection to the definition of
terms; for here all combine the same ideas with a

~ sum, a line, or an angle, and again all apply the
same denomination to one idea. If then Minera~
logists would unite, with a view to render Oryc-
tognosy, in this respect, as nearly-similar as possi-
ble to Mathematics, what advantages might not
this science derive from their endeavours?

§. 34.

The definition of the External Characters of
Fossils 1n general, requires, 1st. that we know
what External Characters are ; 2d. how many their
number; 3d. that we apply to each an appropriate
and determinate denomination; 4th. that we give
of each the proper and adequate conception; and
5th, that we endeavour to shew the relations in
which they stand to each other.

What
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§. 35.

What Exiernal Characters of Fossils are, may 4
be found in the commencement of the 1st. Chap-
ter of this Treatise. The conception which was
there given of them will enable us, in every des.
cription “of a Fossil according to External Cha-
racters, to omit, and divest it (in order to ren-
der it the more clear) of whatever does not helong
to it.

. §. 36.

The number of External CAaracters may be
learned, 1st. by collecting all those which have
. hitherto been made known and employed by Oryc-
tognostical Writers; and 2d. by discovering in the
Fossils themselves those which remain, by diligent
comparisons. In the system contained in the ane
nexed Tables, and which  shall follow in the
course of their explication, I have endeavoured
to determine their number as preciscly as possi-
ble. It is on this accuracy in the determination
of their number that the completeness of the Ex-
ternal descriptions of Fossils, or of their External
gonceptions, depends; for if a correct External
conception of a Fossil shall include every diffe-
rence, perceptible in the Fossil by the senses (and
these are its External Characters,) the conception
will be incomplete if it do not include all the
differences which distinguish this Fossil from others,
.Qr may distinguish it from Fossils perhaps as yet
pnknown : but how can a Mineralogist be assured,

that
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that the External conception of a Fossil, conveys
ed by him through its description, includes all its
External Characters, if unacquainted with the num-
ber which it is possible to discover in a Fossil?
As on the one hand, the conception of what Ex-
ternal Characters are, ensures to us the certainty .
of not saying too much in descriptions founded
upon them, so on the other hand, the knowledge
of the number of External Characters will obviate
the pomibility of saying teo little. ‘

§. 37.

The denomination of a character 1s appropriate
if t fully express its quality, and that which dis-
tinguishes it from others of its species or genus;,
and determinate, if it be the only one applied to
one character. It is,the more necessary to be
perticalar in the choice of the former, as it is in
some measure the foundation of the latter. Where
the denomination is merely optional, it will be,
sufficient to adopt those which have been in most
common use with eminent Mineralogists. I also
find it mecessary to observe, that the denomination
should always be written according to the best
idiom of the language. These are the rules which
I shall myself follow in giving denominations to
characters; I shall not fail, however, to notice in
their proper places such as are defective or syno-
mimous. The advantages which result from appro-
?riate and determinate denominations, and the un-

certainty
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’

certainty and confusion which proceed from the
contrary, have already been sufficiently shewn in
§. 33.

§. 38.

The adequate conception of an External Character
may be conveyed by a correct and clear explication.
But, as full and proper explications of the External
Characters are attended with some difficulty, their
conceptions being frequently intimately connected
with each other, it is useful to analyse the complex
characters, in order to render the conceptions of
them as simple as possible, and then to explain the
conceptions of the simple_ characters only. Com-
plex External Characters are such as consist ‘of two
or more simple characters, as e. g. scorious; here
the conception of a conchoidal fracture is united
with that of lustre ; specular—here the conception of
‘a strong lustre is combined with that of an even
surface ; vitreous—when the conception of lustre i8
connected with those of transparency and a splintery
fracture : and as all the simple characters, of which
these complex consist, are in their own nature
transitory or passing into others, as e. g. lustre
which passes into dullness; sp‘lintery into even ;
and this again into conchoidal ; this difficulty must
be considerably increased when many ‘such simple
characters are complicated in one.* In respect to
the perspicuity of the explications themselves, they

may

® The proper course to be pursued in descriptions with complex
characters will be pointed out in the sth Chapter.

’
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may be considerably assisted by well selected illus-
trative examples. Well selected examples are those
in which the character to be illustrated does not
pass into another nearly allied to it, as in_the
JAbrous where it passes into the striated or into the
compact ; but rather, in which it is best and moss
clearly to be perceived. We should also in these
explications cautiously avoid employing brevity at
the expence of perspicuity.

In the explications of the External Characters
‘which are contained in systematic order in the
following Chapter I shall, as far as possible, ex-
hibit no other than stmple cbharacters; (such, how-
ever, as are complex, 1 shall notice in their proper
places;) and in every explication, I shall, if prac-
ticable, adduce at least 3 fossils as illustrative ex»
amples of the character to be explained.

The advantages which good explications, ac-
companied by illustrative examples, afford to the .
definition of the External Characters, and to the
consequent intelligibility and utility of the de-
scriptions of fossils founded on these characters,
bhave already been sufficiently shewn, and are in
themselves so obvious, that to make any further
eomment would be unnecessary.

§- 39. '

The relations in which External Characters stand
fo each other may be best made known by classing
them in a cofrect system, ¢. ¢. by distributing them

‘ into
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into their Genera and Species, and arranging these
according to their natural order. But Genera of
External Characters, or generic characters, are thoss
which divect us to what is to be determined in a
+ fossil, suchh are Colour, Cohesion of the particlesy
Weight, Taste, &c, Thmas in saying Copper-
Pyriies has a colour, I have not determined any
thing, but mercly pointed out what is to be de-
termined. Again Generic Characters are commen
and particular ; common are those which peoint.out
what is to be determined in every fossil, and par~
#icular, what is to be determined in one branch of
Jossils only ; of the former, those adduced above
may serve as an example; of the latter, we may
notice solidity, sound, &c. which are solely appli-
oable to one dranch of fossils, viz. the solid.- Speciag
of External Characters, or spectfic characters, ars
those which determine what may be said of a fossil
with respect to a generic character; as e. g., in
saying that Copper-Pyrites, with respect to ite
colour, is yellow ; or, with respect to its hardpess,
is half-hard. It is from these specific characters
that we form the External conception of g fosgil,
and that we frame its External description; whereas
the generic characters serve merely to class the
specific under Genera in the System, and to indi-
cate those for which we are to seck ; lastly, varieties
are those by which a fossil is accurately determined
with respect to a specific character, as e. g. in say-

Ing that Copper-Pyrites is brass-yellow, or that the
| Diamond,



External Characters of Fossils. 33

Diamond, in respsct to hardness, is extremely hard :
for, since specific characters have .often several
varieties, and fosgils are frequently distinguished
merely by one variety, it becomes necessary, in.
arder to determine ‘a fossil with respect to one or
the other generic character, not only to mention
the specific character, but also the variety.

An arrangement of all these External Characters
accerding to a natural order necessarily requires a
previous determination of the natural order ; as
however the External Characters of fossils are all
those differences or distinctions which we perceive
in them by means of our senses, their most natural
order will of course be that in which these dis-
tinctions present themselves to our senses, and
become subject to observation. This is the principle
according to which all generic characters should
be arranged. But, to determine the order of the
specific characters and their wvarieties ; accordingly
as they belong to this or that generic character (as
they cannot be' arranged according to the above
mentioned principle, because of those which belong
to one Genus there is never more than one found
as a difference of this Genus)—we must seek some
other principle ; and this will not be difficicult to
discover, if we consider their nature : For as all
specific characters are merely the differences or vari-
eties of a generic character, that order will surely
be the most natural in which the generic character
varies, and in which they pass one into the other.—

D This
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This also holds good with respect te the variekes
of the specific characters. .

In g system, therefore, of the External Characters
of fossils, all the varieties will be arranged under
their species, the corresponding species under their
common, or particular genera, and the particular
genera under the one or the other common genus
to which they belong ; secondly, all genera or gene-
ric characters will follow each other in the order
in which they present themselves to our senses; so
that those which the Eye observes stand first: for
we much sooner see a fossil than examine it by
the touch, or any other sense. Among these again,
the colour will occupy the foremost rank, as we
much sooner perceive and distinguish the colour
than the external form, &c. In conformity to this
principle, after those which strike the eye those
will follow which are observed by the Touch; and
" lastly those which belong to the Smell or the Taste.
Thirdly, all specific characters and varieties will
fellow in the order of their ¢ransitions, or in which
they pass one into the other; as e. g. in the frac-
tare—to the fibrous will succeed the striated, the
foiz'ated, the slaty, and then the compact. It is in
conformity with these principles that I have com-
posed my system of External Characters, contained
in the annexed tables.

The advantage of such a system is, in general, -
to make us better acquainted with the nature of
External Characters, and to render them intelligible;

| and
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and in particular, to serve as a guide in forming
External conceptions of Fossils, and in framing de- -
scriptions founded upon them, by which the dis-
covery of the External Characters is not only fa-
cilitated, and the possibility of omitting any one
prevented, but also in the description itself the one
often elucidates the other, and greatl)" assists in re-
taining the conceptions.

§ 40.

As I believe my readers have been sufficiently
informed what External Characters are ; in what
manner they should be explained ; and whérem
the deficiency in this respect has hitherto consisted ;

I shall now proceed to the explication of each in
particular.

D | . -CHAB-




CHAP. 1V.

Explication of the External Characters of Fossils.

I. THE CoLoUR.
§. 41

AMO NG the common generic characters of.
Fossils, the* Colour is the first which strikes the
senses. It is also one of the most certain cha-
racters: for among others it serves as the princi-
pal distinguishing mark of most Ores, Inflamma-
ble Substances, and Salts. Who knows not how
easily Native-Gold, Native-Silver, Vitreous and
Corneous-Silver-Ores, Copper-Pyrites, Vitreous-
Copper-Ore, Specular-Iron-Ore, Sparry-Iron-Ore,
Galena, Tin-Stone, Sulphurated-Bismuth, Striated
Red-Cobalt-Ore, Arsenical and Martial;Pyrites,
Natural Sulphur, Pit-Coal, Mineral-Pitch, Alumi-
nous-Shale, &c. are distinguished by the Colour?
besides many others whose names are derived from
it, as Red-Silver-Ore, Red, Green, and White-
Lead-Ores, Brown-Iron-Stone, Blue-Martial-Earth,
Red-Antimonial-Ore, Yellow-Blende, Grey-Cobalt-
Ore, &c. Now, although the Colour is less to be

depended
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depended upon, in Earths and Stones*; it never-
theless renders a great part of them distinguisha-
ble: for, various species of Silex are distinguish-
ed by it, as also of the muriatic Genus, which
are in a great measure distinguished by their
green, or greenish-white Colour; and likewise
Swine-stone by its brown Colour, which is a tran-
sition from light to dark-brown, not to mention’
many others. | ‘

Those Mineralogists therefore err who consider-
the ‘Colour as an uncertain distinctive character of
Fossils ; it is true that alone it is not sufficient to
distinguish Fossils from each other, but this also
bholds good with every External Character, and
it is the totality only of all the possible External
Characters of a Fossil that constitutes the distinc-
tive conception of its Exterior.

§. 42.

According to the exact conception of Natural

Philosophers, the Colour is that property of a Fos-
sil,

* The rcason that Colours in Earths and Stones are some-
times so variable, is—that their primitive Colour is properly
white, as of Inflammables it is black, and of Metals varicgat-
ed; and as white is that Colour which, by reason of its clear-
ness, is most casily and evidently changed by a trivial admix-
turc of a substance of another Colour; it happens, that when-
ever only a amall portion of inflammable or metallic particles
enters into the constitution of Earths or Stones, their Colours
are directly changed to brown, red, ycllow, green, blue, &c.—
Whereas Metals, on the contrary, scarcely become lighter from
a slight admixture of Earth, or darker from a small portion of
inflammable matter.
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sil, as of every other substance, which by the
power of the figure, or association, of its Mole--
cules, causes a different refraction of the incident
rays of light, and hence produces a different sen-
sation in the eye.

The Colours which are observed in substances
in common life have been distinguished into certain
principal colours ; all those which are in some de-
gree connected with each other having been brought
under one Genus, and the generic mame of the
principal colour having for the greater part been
added to the distinctive name of the species, as:
e. g. gold-yellow, grass-green, brownish-red. To
know, therefore, the number of the principal co-
lours, and to which each colour belongs, we need
only attend to the different generic names of co-
lours. There are eight principal colours, and these.
are white, grey, black, blue, green, yellow, red,
and brown.*

§. 43.

* I could not here enter into an adoption of the seven Co-
lours into which the Solar ray is divided by the Prism as
principal Colours, nor into a distinction of the Colours accord-
ingly as they are cither simple or compound; nor could I omit
white and black, the former being considered as a combination
of all colours, and the latter as the mere privation of light or
colour: for these are distinctions which pertain to the Theory
of Colours among Natural Philosophers, and cannot be well
applied in common life, in which black is ranked among the
Colours as well as white and yellow; and green, which is mix-
ed, considered as a principal colour, as well as red which is
simple.’

In the adoption of the principal Colours enumecrated above
1 am countenanced by Dr, S8cheffcr, who has exhibited them,

with
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§. 43.

The Colours which are subordinate to these
eight principal colours vary much from each other
accordingly as they are intermixed.

In order, therefore, to define these different va-
riettes of the principal Colours, we must éive to
each a determinate and systematic denomination,
arrange it accordingly as- it passes into others.in
relation to its composition, then determine the
composition itself, and lastly corroborate and elu-
cidate the explication by appropriate examples of
bodies drawn in gelieral from nature and common

life, and in particular from the Mineral kingdom.
Among other natural bodies, flowers which possess
fired Colours serve as distinguished examples.*

§. 44.

with the exception of the grey, in his sketch of a general asse-
ciation of Colours, Regenspurg .1769-4. I am, however, justified
in' adding the grey colour by observing, that it occurs very fre-
quently in the Mineral Kingdom; that the attempt to bring it
under any onc of the other Colours would be attended with
many difficulties, and that, if we have respect to denominafions,
it is considered in common life as actually differing from the
others. Moreover the plan proposed by Dr. Scheffer in the
same work is good; and were it alrcady executed and. extended
to the Mineral Kingdom would now come very scasonably to
my assistance. '

At some future time I may, perhaps, take the trouble to
compose Maps of Colours, according to the proposed plan, for
the purpose of illustrating the Colours of Fossils.

* It is here necessary to observe, that the Colours of many
Fomils occur impure or cloudy, and of others as transitions,
or as stronger or weaker approaches to other colours, and there-
fore are not actually the exact colours here adopted and de-
seminated.
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§. 44.

A denomination is systematic when it not only
distinguishes the subject from other species, but
also expresses the genus to which it.appértains,
and thus unites the generic name to that of the
species, as, e. g. blueish-black, scarlet-red, sky-
blue.

The ygeneric names of Colours are determinate ;
for these are the names of the principal Colours.
But the specific denominations, or the names of
the species, are selected variously : sometimes they
are borrowed from substances in common life, as
e. g. milk-white, sky-blue, canary-green, liver-
brown; to which also those derived from the
metals belong, as e. "g. silver-white, stecl-grey,
gold-yellow ; sometimes they are taken from a
painting Colour produced either singly, or. by
mixture with others, as e. g. indigo-b]né, azure-
blue, verdigris-grecn ; and sometimes they are de-
rived from the principal colour, on which the .
,co]oour to be denominated verges by an admixture
with it, as e. g. blueish-grey, yellowish-brown:
it is very rarely that the name of a person is
chosen, as e. g. Isab.ella-yellow.eiE |
o With

* As it is rather uncommon, it would appear very singular
to derive the denominations of new species of colours from per-
sons; and to apply numbers to thas purpofe, as proposed by
. Dr. Schzffer, would not be sufficiently striking, independently
of the difficulty of  retaining them.in the memory. I conceive

the best mode to be that already mentioned, vis.: to borrow
the
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With respect to the denomination of calours, I
shall only farther remark—that those derived from
Metals are solely applied to fossils possessing a
metallic appearance.

§. 45.

The composition of these varieties of colours is
determined by shewing what colours constitute the
compogition, and the relation in which these colours
stand to each other with respect to intensity : the
Jatter may be accomplished by means of a few de-
terminate expressions employed in pointing out the
colours which occur in the composition. These
are—that the colour which predominates in the
composition, and in consideration of which the
mixed colour has been brought under one or the
other principal colour, is, as the generic denbxpi-
nation, placed last ; and that which bhas principally
altered it is, as the denomination of the species,
prefixed to it with thé relative termination isk, as
e. g. blueish-black, reddish-yellow, brownish-red :
if, however, the latter be but slightly mized with

the former ; or that besides the two usual colours,

a third enter into the composition in a slight degree,
the expression inclining to is employed : or if it
shall

the denomination cither from a subject in common life, to which
the colour peculiarly and properly belongs, and which, if the
subject be sufficiently known in common life, will serve as an
ctucidation; or, in the want of such, to derive the denomination
from the colours composing the mixture, which, at thc same
sime, wopld explain the Colour.
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shall demonstrate a greater degree of intensity, ver-
&mg on; ase. g. blue inclining a little to reddish,
yellowish-green inclining a little to brown, red
verging on yellow.

§. 46.

Colours may be further determined by the re- .
lation in which they stand to each other with re-
spect to shade. Thus, the principal colours differ
from one another in shade, and we have light
colours as white and yellow, and dark as blue and
black : further, the varieties subordinate to each
principal colour differ from each other in respect
to shade, as e. g. among the blue colours, indigo-
blue is dark, azure-blue clear, and sky-blue light ;
and even each variety may be distinguished with
regard to shade, as e. g. clear canary-green, light
canary-green. In general, however, four degrees
sre adopted as distinctions in the shade of colours,
and these are expressed by the words, dark, clear,
light, pale.

The shade of colour frequently depends merely
~ on the transparency of fossils ; the paleness of a

fossil’s colour being in proportion to the degree of
its transparency, and its darkness in proportion to
its opacity. Hence several transparent fossils possess
. so pale a colour, that several Oryctognostical
Writers bave described them as colourless; e. g.
Rock-crystal, Diamond, Specular-Gypsum. In this, -

however, an error wes committed which rendered
the
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the descriptions inaccurate ; for every fossil, accord-
ing to the opinion we have adopted, necessarily
possesses a colour, and which may be easily dis-
covered in the very fossils described as colourless,
by n{erely comparing them with each other.*

The greater or less degree of Lustre in fossils has
also an influence on the shade of their colours.

1. The principal colours with ther varieties.
§. 47.

I now proceed to the explication of each princi:-
pal colour with its varieties, according to. the order
of their transitions. Among these the White colour
occupies the first place. In Natural Philosopby it
is on good grounds considered as pure light, or the
solar ray not divided into its colours. To adduce
the experiments which prove this would lead me
too far from my subject ; whoever wishes to read
them may find them at large in most books treating
of Natural Philosophy. The white colour is among
all principal colours the clearest ; and hence, in com-
parison: with others, admits but a slight admixture
of another colour. I have already remarked, in the

Note

* The word celourless is employed in oryctognosy in a double scnse s
Ist. in foesils, which, by reason of their transparency, possess an ex-
traordinary pale colour, it is accepted in the foregoing signification 3
and. scveral Mineralogists apply it to species of fossils which are
most commonly found white, in opposition to those varicties which
possess other colours. As, however, in both cases, an indefinitcness
arises in the descriptions, it is better not to make use of the ex-
pression, )
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Note to §. 41, that the White colours, the metallic
excepted, appertain peculiarly to Earths and Stones.
We have, |

1. Snow-white ; this is the proper white colour,
unmixed with any other. Among fossils it occurs in -
snow-white Quartz, acicular White-lead Ore from
Gliicksrad near Zellerfeld, white coralliform Stalac-
tite from Styria, Limestone from Carrara.

2. Reddish-white ; here the white colour is mixed -
with some little red, and through this variety passes
into the red colour, viz. flesh-red ; it is found in
Porcelain Earth, reddish white Calcareous Spar, red-
dish-white Quartz.

3. Yellowish-white ; in this varicty the white
colour is mixed with some little yellow, and through
it passes into the yellow colour. Many call it also
milk-white, because it is the colour of thick cream.
It is present in White-Amber, yellowish-white Stalac- |
tite, Zeolite, Chalk.

4. Silver-white ; this is a metqllic white colour in-
clining a little to yellow. Its name is derived from
Silver, to which it properly and peculiarly belongs.
Among fossils we meet with it in Nativc-Silver,
Native-Bismuth, Arsenical-Pyrites.

5. Greyish-white—is a white colour inclining rather
more than the former to yellowish-grey. It occurs
chiefly among several kinds of Gypsum, foliated-
granular Limetone, and Quartz.

6. Greenish-white—is a white colour mixed with

some green, forming the transition from white
into
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into green, viz. into apple-green. It is found in
Tale, white Amianthus, and the Calcareous-spar
resembling Talc from the Mine Unverhofftes Gliick
near Schwarzenberg in Saxony, Limestone from
the Alte Berg near Schmalzgrube.

7. Milk-white—is a white colour mixed with some
blue.—Its name is borrowed from skimmed milk, to
which this colour particularly belongs.—It is pre-
sent in Opal, and milk-white Quartz.

8. Tin-white—is a metallic white colour inclining
a little to blue. It constitutes the transition from
the white colour into lead-grey. Its name.is de-
rived from Tin, in which this colour peculiarly
occurs. In the mineral kingdom, we meet with
it in White-Cobalt-Ore, Native-Quicksilver, Arseni-
cated-Native-Silver, and Native-Antimony.

§. 48.

.Grey, the second principal colour, proceeds from
a mixture of white with a little black ; hence it
constitutes the transition from the one colour into
the other. Consisting for the greater part of white,
it is one of the palest of the principal colours. I
have already given my reasons for considering it as
a distinct principal colour in the Note to §. 42.

The several varigties of grey arise accordingly
as a slight admixture with another principal colour
takes place ; they are the following :

1. Lead-grey—this is a metallic bluish-grey colour,
appearing to consist of.steel-grey with a slight ad-
mixture
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mixture of azire-blve. Its name is berrowed from
Lead, to which this Colour peculiarly belongs. It
is one of the most common in the Mineral King
dom, and occurs in Common Galena, Compact
Galena, Sulphurated-Bismith, Grey-Antimonial-Ore,
Vitreous-Copper-Ore, Molybdena from Altenberg
in Saxony.

2, Bluevsh-grey—differs from the preceding in want
of metallic Lustre only. It is found in blueish-grey
Clay, blueish-greyLimestone, and blueish-grey Marle.

3. Pearl-grey—consists of light blueish-grey with
a slight admixture of reddish-violet-blue. Present
in pearls, yet rather pale. But in. the Mineral
Kingdom it occurs particularly distinct in Corneous-
Silver-ore, pearl-grey Quartz, Calcedony, Porcel-
lanite, and ' Lithomarga. Rarely present in Rocks
crystal. It borders on Lavender-blue.

4. Reddish-grey—is a grey mixed with much
red. It is present in granular Limestone, Felspar,
Specular Gypsum.

5. Smoke-grey—is composed of a rather dark-
grey, with a slight admixture of blue and very
little brown. Derived from Smoke, which is gene-
rally of this colour. It is found in dark-grey Flint,
grey crystallized Calcareous-spar, grey Hornstone,
and grey Fluot-spar from Freyberxg. .

6. Greenish-grey—is a light-grey colour, consist-
ing, sometimes of very pale yellowish-grey, some-

times of very pale smoke-grey, with a slight admix-
ture
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tare of verdigris-green. I have met with it only
in Prehnite, Cats-eyc, Jargon, and some varieties
of Argillite.

1. Yellowish-grey—is a pale-grey mixed with more

or less yellow. It occurs in yellowish-grey Argil-
laceous-Iron-Stone from Webhrau in Upper Lusa-
tia, yellowish-grey Tripoli, yellowish-grey Calce-
dony, yellowish-grey Indurated Earthy-Lead-Ore
from the Mine Rauten Kranz near Johangeorgen-
stadt.
- 8. Steel-grey—this is a metallic blackish-grey
colour, and which seems to possess a greater portion
of black than either of the other grey colours;
hence it constitutes the transition from grey into
black. Derived from Steel, to which it properly
belongs. It is very common in the Mineral King-
dom. In Speculaf-lron-Ore, Striated Grey-Ore of
Manganese, Grey-Copper-Ore, Grey-Cobalt-Ore.

9. Ashes-grey—is one of the rarest and the purest,
of the grey Colours, consisting of yellowish-white
and black, and derived from Wood-Ashes not burnt
white to which this Colour properly belongs. It
occurs the most distinct in Wacke graduating into
Basalt, also in Argillite.

6. 49.

Black holds the third place among the principal
colours. It is considered as the total absence of
light. This colour occurs very frequently in the
Mineral Kingdom, and appears chiefly peculiar to

Inflammable
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Inflammable substances ; it is- the darkest of the.
principal colours, and on this account the admix-
tures of other colours are not easily perceived. The
fow varieties which it- possesses, and which proceed
from an admixture of other principal colours, are
difficultly distinguished from each other ; they are
the following : | .

1. Greyish-black—in this variety .black is-mixed
with grey. It is also the transition from black
into grey, viz. into blackish-grey. Of this colour
we have black Flint, Hornblende, Argillite, black
Limestone, Basalt. '

2. Brownish-black—here black is mixed with
brown, and passes through it into blackish-brown.
We meet with this colour in Wolfram, Black
Blende, Bituminons-Shale, Tin-stone-Crystals, Black-
Cobalt-Ore.

3. Dark-black—this is the proper black colour,
or perfect black, being unmixed with any other
colour. It occurs in Obsidian, otherwise called
Iceland-Agate, Shorl, Iet.

4. Iron-black—is a perfectly dark and metallic
black colour, occurring sometimes lighter, some-
times darker. In the latter case, being dark-black,
it is found in Micaceous-Iron-Ore from Teobschau
in Upper Hungary. In the former, in which it
shews a slight admixture of grey or white, and
then also passes into steel-grey, it occurs in Mag-
netic-Iron-stone, sometimes in Antimon.iated-Si]ver-

Ore, and frec';uently in Micaceous-Iron-Ore.
5. Greenish-
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. 5.. Greenish-black—consists of much black and a
little green, and forms the tramsition into blackish-
green. It occurs in Serpentine, Hornblende, Pitch-
stone. . : .
6. Bluish-black—is a black colour verging a little
on blue, and constitutes the tramsition from the
one colour into the other. It is present in Alumi-

nous-Shale, Black-Cobalt-Ore, dull Black-Lead-
Ore. B

§. 50.

Blue is the 4th principal colour, and also one of
the darkest. Several Natural Philosophers have con-
sidered it as 2 compound of black and white ; how
far this may be just, and whether it should not
rather be deemed simple, I shall not here inquire.
In the refraction of the solar ray by the prism
the blue colours appear uppermost.

Blue is the rarest colour in the fossil kingdom,
so that we can scarcely exhibit more than eight or
ten species to which it is peculiar. It cannot be
said to appertain particularly to one or the other
genus of fossils, Formerly it was exclusively ap-
priated to Copper‘; this, however, has been suffici-
ently contradicted by the discovery of blue in Iron,
and in several Earths, Stones, and Salts. Those of
its varieties which occur in fossils are the following :

1. Indigo%lue ; this, which is the darkest of the
blue colours, and inclining a little to black, consti-

tutes the transition from ene into the other. Its
E name
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mame, is derived from the indigo employed in paint-
ing to produce this colour. Blue-Martial.Earth,
from Eckartsberg, near Weissenfels, in Saxony‘

2. Prussian-blue ; this is next to indigo-blue
the darkest blue, and not inclining to any other
colour may properly be -called perfect, or pure
blue. The denomination is derived from prussian-
blue, a painting colour, with which it coincides.
I have never met with the proper or dark prussian-
blue in the fossil kingdom ; but of the light prussian-
blue we have Sapphire, and blue Rock-salt.

3. Azure-blue ; is a clear and flamy-blue, inclin-
ing a little to red. The name of this colour is
borrowed from Lapis-lazuli, from which the valu-
able painting colour Ultramarine is prepared, and
with which it coincides. It is present in Lapis-
lazuli, and dark Azure-Copper-Ore.

4. Violet-blue, or violet ; is a rather clear reddish-
blue colour, and appears to consist of a mixture of
azure-blue and crimson-red, into which two colours
it also forms the transition. It is the uppermost
colour among those produced by the refraction of
the solar ray in the experiment with the prism.
We meet with it in violet blossoms, whence the
denomination is derived. In the fossil kingdom it
occurs in Amethyst of every degree of shade, Fluor-
spar, Lithomarga (the well known Terra miraculosa
Saxonie,) Spinell-Ruby, and more rarely in Calcare-
ous-Spar, and Apatite, also in Rock-salt.

5. Lavender-

»
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5. Lavender-blue, is a pale blae colour, composed
of a mixture of very light violet-blue verging a
little on reddish, and a little blueish-grey. It oc-
curs sometimes in Lithomarga, but chiefly in a’
Porcellanite from Schweinschiitz and Strakke in
Bohemia. It stands mid-way between pearl-grey
and violet-blue. |

6. Smalt-blue ; this is a rather light blue colour,
and appears to consist of azure-blue mixed with a
little white. In the experiment with the prism it
stands between violet and sky-blue. Its name is
borrowed from the well known Smalt, from which
this colour is produced for painting—Light Azure-
Copper-Ore, light Blue-Martial-Farth from Nieder-
leschen near Sprottau in Silesia.

1. Sky-blue ; is a light blue colour, which in-
clines some little to green, and constitutes the
transition from blue into green, viz. into verdigris-
green. Painters call this colour also mountain-blue.
The denomination is derived from the colour of a
clear sky. In the experiment with the prism,
which bas been so frequently mentioned, this colour
is also produced and appears between smalt-blue
and grass-green,.into which last it gradually passes.
It is found in light Azure-Copper-Ore, blue Natu-
ral-Vitriol, and sky-blue Fluor.

§. 51.

We new come to Green, the 5th principal colour. -
It is a clear mixed colour, composed of blue and
E2 yellow,
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yellow, and forming the transition from one into
the other. In the refraction of the solar ray by
the prism, a kind of green is also obtained, which is
a medium between grass-green and canary-green. It
there appears between sky-blue and lemon-yellow.

Green is not very common in the fossil kingdom,
yet it occurs much more frequently than blue. It
appears to belong in particular to Copper; Lead,
" however, and several other Metals, and many Earths
and Stones, also lay claim to it. Its varieties oc-
curring in Fossils are the following :

1.V erdigris-green; which is a clear blueish-
green colour, in whose mixture yellow is not per-
ceptible. It forms the transition from green into
blue. It coincides in colour with the verdigris
known in common life, and hence the denomina-
tion has arisen. It is present in Green-Copper-
Ore, verdigris-green Fluor.

2. Celadon-green; is a clear blueish-green co-
lour, composed of verdigris-green and a little ashes-
grey. In its mixture not the slightest tint of yel- -
low can be perceived. We find it in some Bra-
zilian Berylls, and in the pure Green-Earth from
Brentonico. .

:3. Mountain-green; is a light and almost grey-
ish-green colour, appearing to consist of light ce-
ladon-green, with a little yellowish-grey, and also
a very little white. Here a tint of yellow may |
already be perceived in the mixture of the colour;
blue, bowever, still predominates, Its name is

' borrowed
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borrowed from a painting colour with which it
nearly agrees. It passes into greenish-grey, and
thus constitutes the transition from green into grey.
Among Fossils, it occurs in green Hornstone from
Altenberg, ‘Saxon Aquamarine, most Berylls, Ac-
tynolite. -

4. Emerald-green; 'is a clear pure green. It
seems to consist of equal parts of prussian-blue
and lemon-yellow. The denomination is derived
from the Emerald in which this colour is particu-
larly distinct; it is also found in Fibrous Mala-
chite, and Fluor-Spar. \

5. Leck-green; is a dark green colour inclining -
a little to brown, and which appears to be a mix-
ture of dark grass:green, a little brown, and a
very little ashes-grey.- Its name is taken from the
leek. - It 'nearly agrees with the sap-green of
painters. - Of this colour we -have Prdsium from
Breitenbrunn, near Schwartzenberg in Saxony,
most Jade, Asbestus from Zoblitz, Actynolite from
Krebsberge near Ehrenfriedensdorf. ‘

6. Apple-green ; is a light green colour incline
ing much to white, and forming the transition
into the latter. It is composed sometimes of eme-
rald-green, sometihes of grass-green, and white.
This colour is peculiar to some kinds' of apples,
whence the denomination is derived. In the fos-
sil kingdom it occurs in Chrysoprasium from Co-
semiitz 'in Silesia,’ green Common Opal from the

same
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same place, Prehnite from the Cape of Good Hope,
and Nickel-Ochre.

1. Grass-green ; is a clear pure green, in which
yellow, however, already predominates. It bon
ders on emerald-green, leek-green, apple-green,
and pistachio-green. The denomination of this co-
lour is derived partly from the young growing
grass of Spring, partly from that grass which in
Summer is found in the wicinity of springs. In
the mineral kingdom we find it in some Chryso-
prasium, and some Green-Lead-Ores.

8. Pistachio-green ; is a grass-green, perceptibly
verging on yellow, and mixed with a very listle
blue. In the mineral kingdom, it occurs in many
Tourmalines from Brazil, Bohemian' Chrysolite,
and Earthy and Glassy Iron-Shot-Green-Capper-
Ore from Saalfeld, when unmixed with yellowish
Brown-Iron-Ochre. Pale pistachio-green approaches
to asparagus-green, clear to grass-green, and dark
te leek-green.

9, Asparagus-green; is a pale yellowish-green,
mixed with a little brown apnd grey. It has re-
ceived its name from the asparagus stalk. In the
mineral kingdom, we mees with it in Chrysobe-
ryll, some Siberian Berylls, Green-Martial-Earth
from Kolbe pear Schoeebeyg, and in a rave wva-
riety . of Green-Lead-Ore, from the country of
Triers. The colour, however, of the Green-Mar-

tial-Karth approaches rather to capary-green.
10. Olive-
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10. Obive-green; is a light green colour verg-
ing considerably on brown; and which seems to
eomsist of clear canary-green and mueh brown.
It is found in most Green-Lead-Ores, many ‘Ser-
pentines, among others that of Saalburg in Swe-
den, Actynolite from Burg d’Oiseau in Dauphiny,
some Chrysoprasium, mrany Pisch-stones, Garnets,
Calcareous-spars, and other Fossils.

11. Blackish-green; s a very dark leek-green
mized with much black. It occurs almost solely
in the dark green Serpentines.

18. Camary-green; is a rather light yellowish.
green colour. [t constitmtes the transition from
greem into yellow, viz. into sulpbur-yellow. The
denomination is taken from Canary birds in whick
it particularly occurs. Among Fossls it is pre-
sent in Green-Lead-Ore, Micaceous-Uranitie-Ore,
green Steatites from Zoblita. ‘

§. 52.

Yellow, being the sixth, is a very light princi

- pal Colour. Of its varieties two are produced in

the refraction of the solar ray by the prism, ap-
pearing between green and red.

Yellow is rather frequént in the fossil king-
dom, but not peculiar to any particular genus of
Fossils. The varieties which occur, according to
the different admixtures of other colours, are the
following.

1. Sulpkur‘
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1. Sulphur-yellow ; which isa, light greenish-yel-

low colour. It forms the transition from yellow
into green. The denomination is borrowed from
Sulphur in which this colour particularly occurs
We find it in Natural-Sulphur, and sulphur-yellow
Serpentine from Zoblitz in Saxony.
2. Lemon-yellow; is a clear pure yellow. To
produce this colour painters make use of Gum
Guttee. Derived from Lemons, with the colepr of
which it agrees. In common life it is also called
gold-yellow ; but this belongs more particularly to
the following colour. In the refraction of the solar
ray by the prism, which has been so frequently
mentioned, it appears between green and orange-
yellow. We meet with it in Orpiment, and some
Yellow-Lead-Ores.

3. Gold-yellow ; this is a metallic clear yellow.
colour, in which an admixture of another colour
is not perceptible. Excepting the metallic lustre,
it agrees perfectly with the preceding colour. Bor-
rowed from gold; to which this colour is peculiar.
It is found in Native-Gold.

4. Bell-Metal-Fellow; this is a metallic pale yel-
low colour, inclining very little to reddish ; it seems
to consist of pale gold-yellow, very little brownish-
red, and grey. Derived from bell-metal, with
the colour of which it agrees. We bave bell-me-
tal-yellow Martial-Pyrites.

5. Straw-yellow; this is a ’pa.le 'yellow colour,
composed of sulphur-yellow and a little reddish-

grey-
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gtey. It is particularly found in straw, whence
the -denomination is taken. In the fossil kingdom
§t oceurs in yellow Jasper from Lessa, near Carls-
bad, in Bohemia; Calamine, and Bismuth-Ochre.’

6. Wineycllow : is a pale reddish-yellow colour,
appearing to consist of pale lemon-yellow, and
some little brownish-red. We find this colour-in
yellow, or white wines, whence the denomimation
is borrowed. Among Fossils, it is present in Topaz
from Schneckenstein near Auverbach in Saxony, yel-
low cuneiform Calcareous-spar from Poland.

1. Isabellayellow ; ‘is a brownish-yellow colour
verging a little on grey, -appearing to consist
of pale orange-yellow, some reddish-brown and a
little grey. Of this colour is Calamine, Mountain-
Cork from Schaller near Johanngeorgenstadt, yel-
Jow Sparry-Iron-Ore, yellow Bole from Stragau in
Silesia.

8. Ochre-yellow ; is a rather dark yellow colour,
consisting of lemon-yellow and a little brown. It
is found in yellow Iron-Ochre, from which its
name is derived, most yellow Jaspers, Calamine.

9. Orange-yellow ; this is a dark reddish-yellow
colour, seeming to consist of lemon-yellow and
red. It forms the transition from yellow into red,
viz. into aurora-red. In the experiment with the
prism’ it appears between lemon-yellow and red.:
We bave orahge-yellow Amber, orange-yellow Car-
nelian, orange-yellow Calamine; of this colour is

also the streak of Realgar, and Red-Lead-Ore.
' " 10. Honey
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10. Honey-yellow ; is a rather clear yellow colour,
appearing to consist of sulphur-yellow and more
or less reddish-brown. Derived from honey, with
the colowr of which it coincidess. We meet with
it in most Amber, honey-yellow Fluor-spar, honey-
yellow Opal, Calcedony, and Calcareous-spar, some-
times also Beryil.

11. Wax-yellow ; is a light honey-yellow, mixed
. with & little light ashes-grey. This colour is most
distinct in fresh unblanched wax, whence the
name is taken. It occurs principally in Yellow-
Lead-Ore, yellow Common Opal, and Calcedony.

12. Brass-yellow ; a light metallsc colour, com-
posed of gold-yellow and a little green. It verges
sometimes more, sometimes less, on green. It ‘'is
peculiar to Copper-Pyrites, particularly on the fresh
fracture, and brass-yellow Native-Gold, which is

argentiferous.

§. 53.

Red is a simple and rather clear principal colour,
and in order the seventh. In the experiment with
the prism, it is the lowest among the colours.

It is one of the most commop colours in the fossil
kingdom, and seems to be particularly appropriate
to Iron. According to ths several admixtures of
other colours we have the following varieties:

. 1. Morning, or aurera-red ; is a clear yellowish-
red colour, composed of scarlet-red and orange-

yellow. (See Schaffers’ sketch of a general display
of
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of Colours Tab. 1. Number 1,) It ¢onstitutas the
transition from red into yellow. In painting it is
produced by Minium. Derired from the colour of
the merning dawn with which it agrees. "Of this
colour we have Red-Lead-Ore from Siberia, Realgar,
and in some spots Yellow Blende from Scharfenberg.

3. Hyacinth-red ; is a clear red colour much ve-
sembling the former, and differing only in a dlight
admixture of brown. In Red-Lead-Ore, a varitty
of Brown Blende, Hyucinth.

3. Brick-red ; is a light red colour, composed -

of awrora-red, a little white, and very little brown,
It occurs m newly burat bricks wheace the name i

taken. In the Mineral Kingdom we find it distinet.

i a variety of Porcellanite from Strakke in Bo-
bewia, occasionally aleo ia Jasper and Pitchstome.
4. Scarlet-red ; is a clear red colour inclining a

little to yellow, and seems to consist of crimson.ved'
and a little lemon-yellow. (See Schaffers’ Sketth of

a gemeral Display of Colours, Tab. II. Number 3.)
To produce this colour painters make use of Cinna-
bar. k is the same red as that obtained in the re-
fraction of the solar ray by the prism. It is foand
in light red Cinnabar from Muschellandsberg in
the Palatinate. | |

5. Copper-red ; it a wetadlic light yellowish-red
colour. Derived from Copper, with the colour of
which it agrees. Is is present in Native-Copper,
aud Sulpburated Nickel; this latter, however, in-
clines a little to silver-white.

6. Blood-




60 Explication of the

6. Blood-red ; is a dark-red colour, appearing to
consist of crimson-red and scarlet-red. Its denomi-
nation is taken from blood, to which this colour
is peculiar. It occurs in Bohemian Garnet, red
Carnelian, and Quartz from Compostella and Va-
lencia in Spain.

1. Carmine-red ; is a clear red colour, in which
an admixture of another colour is not perceptible,
and may therefore be considered as the proper or
pure red. (See Scheeflers’ Display, &c. Tab. II.
Num. ¢:) Derived from the carmine-red of painters.
Among fossils, we meet with it in Capilliform Red-
Copper-Ore, ¢lear red Cinnabar from Hartenstein
near Schneeberg, and from Rosenau in Hungary.

8. Cochineal-red ; is a clear and almost dark-red
colour, 'and appears to consist of carmine-red and-
a very little blueish-grey. Borrowed from cochineal.
Cinnabar generally occurs of this colour, sometimes
also Jasper,' red Quartz, and Ruby.

9. Crimson-red ; i3 a clear blueish-red colour,"
which seems to consist of carmine-red and some
prussian-blue. (See Scheeffers’ Display, &c. Tab. II.
‘Num. 2.) It constitutes the transition from red into:
blue, viz. violet-blue. Of this colour we have
Ruby, Oriental Garnet, Striated Red-Cobalt-Ore.

10. Columbne-red ; is a dark blueish-red colour,
consisting of a mixture of crimson-red and a little’
blue. Blue predominates here more than in crim-
son-red. Darived from the blueish-red colour of

the-
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the Pigeon’s-neck. It occurs in precious Oriental
Garnet, Striated Red-Cobalt-Ore.

11. Flesh-red ; this is a pale red colour, com-
posed of crimson-red and yellowish-white. " (See
Sheeffer, &c. Tab. II. Num. 110.) It agrees with
the colour of the human flesh, whence the de-
nomination is derived. It occurs in flesh-red Baro-
selenite, flesh-red Felspar, red Gypsum, red Quartz,
red Lithomarga. g

12. Rose-red ; is a pale red colour, composed of

cochineal-red and a considerable -portion of white.
Chiefly in Red-Ore of Manganese from Kapenick

in Transylvania, rarely in Striated Red-Cobalt-Ore,

red Zeolite, rose-red Quartz, Ruby, and some
Siderocalcites. | |

13.  Peach-blossom-red ; this is a light red co-
lour, composed ‘ of crimson-red and snow-white,
(See Scheflfer, &c. Tab. 1I. Num. 71.) Derived
from the blossom of the peach, - with the colour
of which it coincides. It is present in Striated and
Earthy Red-Cobalt-Ores.
- 14. Cherry-red ; is a dark red colour, composed
of crimson-red and a little yellowish-brown. (See
Scheffer’s, &c. Tab. II. Num. 6.) Among Fossils
it is found in Red-Antimonial-Ore from Brauns-

dorf near Freyberg in Saxony, red Scaly-Iron-Ore, .

and a variety of Ruby. |
- 15. Brownish-red ; is a rather dark red colour,
composed of blood-red and some brown, and forms

tl.qe transition from red into brown. (See Tab. II.

Num.
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Num. 8. of Scheefler's Sketch, &c.) We meet with it
in red Argillaceous Ironstone from Wehrau in Upper
Lusatia, Red jasper-like Ironstone, Red-Ironstone of
Joose earthy conmsistence. ’

§. 54.

The eighth and last principal coloyr is Brows,
being a mixture of a little yellowish-red and
black, and forming the transition from one into
the other. It is the darkest colour next to black.

It occurs rather frequently among Fossils, and
in particular among Iron-Ores and Inflammable
Substances. In the mineral kingdom we have the
following varieties of brown:

1. Reddish-brown; is a clear and almost dark
brown colour, verging closely on blood.red. It
is present in brown Tinstone, and Brown Blende,
rarely however.

2. Clove.brown ; is a dark brown colour, verg<
ing almost imperceptibly on carmine.red. Deriv-
ed from cloves, with the colour of which it agrees.
It occurs in Compact Brown-Ironstone, brown Spar-.
ry-Iron-Ore, brown Rock-crystal from Zinnwald m
Saxony, rarely in Amethyst, but in most Thumer-
stones from Dauphiny.

3. Hair-brown ; appears to be a medium be-
tween yellowish-brown and- clove-brown, with a
slight admixture of grey. Of this colour we have
Wood-Tin-Ore from Corawall,

. 4. Yellowisk
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4. Yellowish-brown; is a light brown colour,
verging on ochre-yellow. It constitutes the tran-
sition from brown into yellow. We find it in
Brown Iron-Ochre, Swampy-Iron-Ore from Sprottau
in Silesia, Jasper.

5. Tombac-brown ; this is a metallic light yel-
lowish-brown colour, which seems to consist of
gold-yellow and reddish-brown. It much resem-
bles tarnished tombac, from which the name is
taken. It is found in brown Mics.

6. Wood-brown ; is a very pale colour, being a
mixture of yellowish-brown and much ashes-grey.
Distinct in balf decayed wood, Bituminous-Wood,
and a variety of Asbestus,

7. Liver-brown ; is a light brown colour, con-
sisting of blackish-brown inclining a very little to
green. It is the colour of livers, whence the name
_1s borrowed. Among Fossils, we meet with it in
Brown-Cobalt-Ore, brown Jasper from Auerswalde
near Chemaitz in Saxony. /

8. Blackish-brown ; is a dark brown colour verg-
ing on black, and constitutes the transition from
brown into black. Blackish-brown Lowland-Ar-
gillaceous-Jron-Ore from Oelsse near Saagan in
Silesia, Mineral-Pitch, Bituminous-Wood, Onyx.

§. 55.

These are the several varieties, by which the
colours of Fossils may be determined; but, al-
though I have collected a considerable number, I

will
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will not deny that several others may be disco-
vered by future experience. Should this, howe-
" ver, even take place, it will no longer be difficult
to give to the new colour a systematic denomina-
tion, to determine its conception, and to appoint
_ It a proper station in the system.

§. 56.

- There are several Fossils which cannot be said
to possess any certain variety.of colour, such be-
ing either a mean between two coiours, (as e.-g.
Compact Malachite, the colour of which is a mean
between verdigris-green and grass-green; Micace-
ous-Uranitic-Ore, which is a mean between grass-
green and canary-green; yellow Earthy-Lead.Ore,

between sulphur-yellow and lemon-yellow ; yellow
~ Carnelian, between lemon-yellow and wine-yellow ;
Magnetic' Pyrites, between bell-metal-yellow and
copper-red ; Red-Silver-Ore, which is generally a
mean between crimson-red and lead-grey, &e. ;)
or inclining a little to a different colour, (ase. g.
‘White-Copper-Ore, whose silver-white colour in-
clines a little to gold-yellow; Red Hcematites,
whose brownish-red colour inclines to steel-grey.)
These are said to be of that colour to which they
bear the nearest relation, and the extent of varia-
tion is afterward determined, as e. g. Oriental
Garnet, whose crimson-red colour verges a little
on black, Vitreous-Silver-Ore whose lead-grey co-
lour verges on black. '

~ 2. THE
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2, The Shade of Colour.

§. 5.

1 have already mentioned in §. 46. of this Chap.
that the shade of every variety of colour occurring
in a species or variety of fossil, may be further
determined by saying—e. g. green Hornstene is
clear mountain-green, Aquamarine is pale moun-

tain-green, Bohemian Garnet is dark blood-red,
ged Carnelian is light blood-red.

3. The tarhislzed colours,

§. 58.

The tarnished colours are charactaristic of sevee
«al fossils. In saying a fossil is tarnished we mean,.
the colour of the surface differs from that of the
“fracture,

These tarnished colours proceed-from different
causes ; either from an incrustation by another
fossil, as variegated tarnished Copper-Pyrites, yellow
tarnished Native-Silver, both of which are slightly
incrusted with an Iron-Ochre ; or from=a change in
the chemical constitytion of the fossil’s surface,
and which may take place in a two fold manner,
viz. either by its entering into combination with an
extraneous substance, (as black tarnished Native-
Silver, which has become united to sulphur,) or by
losing one or more of its constituent parts, (as
hlack tarnished Native-Arsenic, variegated tarnished

F Native-



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































