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solely as such, is, notwithstanding, of the greatest
utility, as it is by this means, that the experimental-
ist is provided with materials and suggestions on cer-
tain subjects, which may have been previously ne-
glected. But it is only when these have been esta-
blished by the latter, that they can, with propriety,
be admitted info an elementary work ; in which all
the abstract and speculative philosophising, which
had the merit of facilitating the progress of the ex-
perimentalist to a more extended connexion of the
subject, is not denied, but cannot be recorded in
detail.

The almost insuperable difficulties which have
ever attended the compilation of an elementary work
on Physiology, are increasing almost daily. There
are few authors who are not engaged in some favour-
ite hypothesis, and thus the facts which come under
their observation are seen through a false and de-
ceitful medium. But we expect from the person
who undertakes a work of this description, that he
should be able to discriminate between that which is
true, and founded on the proven principles of philo-
sophy, and that which is false, or the result solely of
a luxuriant imagination ; he must erect and establish
science on solid principles, that it may accord both
with nature and with truth, and afford a firm founda-
tion to the healing art. It is net his duty to propose
a mere imaginary principle on which to erect the
firm dogmata of science ; it must be philosophical—
either by experiment or induction, instead of giving
space to hypothetical details, to satisfy that desire so
pernicious to science—of attempting to exalt the
sphere and ingenuity of human reason, to a height
which it will never attain. DBut he should deliver it
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to the public as a well arranged and digested collec-
tion of all that has been known since the earliest
days of its cultivation up to the present time, by the
collective labours of its best professors and writers :
which the industry of the ancients may have detected,
and the subtlety of the moderns improved, until it
has attained its present rank in the list of the other
branches of medical science.

A science is a collection of facts, of observations,
of particular truths, of principles, of general results,
and of opinions, combined together, and legitimately
deduced from such faets, observations, and experi-
ments.

It is the application of information, and the proper
arrangement of facts, their application, comparison,
and the inferences to be drawn from such compa-
rison, that constitute the value of the scientific infor-
mation, not the mere aggregate of uninterpreted phe-
nomena, nor the irregular catalogue of unclassified
experiments., Without this discriminating principle
and love for truth, unless the general principles of
the science be the immediate and accurate deduction
from facts, they are nothing more than mere proba-
bilities which lead us into a waste of hypothetical
absurdities. In this condition stood formerly the
science of Physiology, unconnected with, and inap-
plicable to, the study of the other departments of me-
dicine, or to use the words of Treviranus, it was
“insulated and detached like the pyramids in the
“ Arabian deserts,”—a confused collection of indi-
vidual speculations.

But since the lights of anatomy, which from the time
of Vesalius have shone so conspicuously on the study
of medicine, have dissipated the clouds which ob-
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train of theorising, to exclude which is partly the ob-
ject of the work, nor presumptuously reject, unex-
amined, those observations whieh, if judiciously inter-
preted, might be of the most essential service. And
lastly, he should think soundly, and reason philoso-
phically ; his style should be pointed, admitting no-
thing extraneous, but condensing the most useful in-
formation within the smallest possible compass.

The author has bestowed such a value on this work,
as to secure to it the reputation of being the most com-
plete and best executed system of Physiology which
has yet appeared. But while the translator makes
this assertion, he must not be considered as éxpressing
his ewn convietion merely, but that of men much
better qualified than himself to form a just opinion,—
it is the opinion of some of the most enlightened and
distinguished members of our profession. Were
there ought of dogmatism in the opinions present-
ed in the work, he should have had considerable
doubt as to its intrinsic worth. But the author has
nowhere betrayed the least prepossession; he seems
to have followed the impressions which the pheno-
mena of nature have conveyed to his mind. The
translator can have no hesitation in expressing this
as his candid opinion; as, from a knowledge of the
author’s other writings, he has found that he is one
who scruples not to contradict his own assertions,
when further experience and observation have con-
vinced him of its necessity. He has not attempted
to constrain nature to his opinions, but has founded
his opinions on nature. This maxim has been closely
and faithfully adhered to through the whole work.
The reader may also expect to find nature clad in a
garment which is prepared for her by the author;
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facts, and from the common feature of the work,
there is no admission to hypothesis, no favourite
speculation can lie concealed in the garb of so-
phistry.

The great extent of reading which has been gone
through, before the opinions offered on any particular
subject have been decided, may be seen in every
page ; and although it is not only commendable, but
extremely desirable, that every student should con-
sult the choicest works himself, it must also be al-
lowed, that there are very few who have the oppor-
tunity or the means of doing so; and therefore, to
have collected into one focus, the rays of science
which are scattered over a wilderness of various
works, must appear to every one a very desirable ob-
ject. These observations may not appear at first
sight to be peculiarly referrible to this work; but
when it is understood how much the subject is ex-
tended, from the observations and discoveries of later
naturalists, physiologists, and general anatomists, as
well as the original views of the author himself, their
application will be immediately admitted. The re-
marks appending to each paragraph of the text afford
the most fertile source of information, and exhibit
particularly the originality of the author. The com-
parative views instituted in these are numerous and
well chosen, and the inferences deduced are striking
and conclusive.

The author has also taken care to supply the de-
ficiency of a great many elementary books, viz. to
mention the various sources of information and in-
struction, a circumstance which will be highly appre-
ciated by all those who wish to make the science of
Physiology a particular study, or by those who may
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what has been his immediate success? he has been
deeried and condemned as a modern sceptic, and an
infidel ! This coarse declamation of unproven asser-
tion, issuing as it does from those who have grown
grey-haired under the yoke of established dogmatism,
to whom, it is natural to imagine, it must be endeared
by a life of implicit belief—must soon give way to the
irresistible conviction of enlightened experience, and
silenced by the prevalence of reason and of candour.

There are many physiological questions which ap-
pear to be for ever answered and set at rest, and yet
it not unfrequently happens, that the explications
which have been long current as satisfactory and
conclusive, are at length rejected, and their place
supplied by others which are quite of a contrary de-
seription. Every science is liable to this, and more
particularly that of natural history, either from new
discoveries in this field of inquiry, or from a more
extensive view of the circumstances taken collective-
ly, when even no new data present themselves.

It must appear evident in these days, when the
natural history of Man has made some progress, and
when it is understood what circumstances are likely
to result from the inquiry, that there is a very inti-
mate connection between it and Physiology. Thus
in inquiring into the functions of the various organs
of the human body, it is necessary, in the first place, -
to inquire, What the human body is, or what affinities
or varieties it exhibits in comparison with the other
objects of the creation ? and 2dly, What distinctions
they exhibit between themselves, from their situations
under various climates, either moval or physical, and
what powers they thence acquire of resisting the ef-
fects of certain influences? This, however, is the
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bach, that it owes the greatest part of the progress it
has now made. And indeed it is almost exclusively
to him that the merit of having procured to it an
adequate share of attention in natural history is due.
Since the first edition of this author’s Inaugural Dis-
sertation *, several other very eminent authors have
successfully engaged themselves in the pursuit, the
results of which shew us that there is more useful
and interesting information to be derived from this
source than was formerly thought possible.

But the circumstances observed in this field of in-
quiry, have, like every other, led to very opposite
conclusions, in different authors—a spirit which in-
variably gives rise to more minute and accurate in-
vestigation. I would mention as the first and most
extravagant of these hypotheses, that of considering
Man and the Orang-utang as originally the same
species of animal, or rather of considering Man
as a sort of civilized Orang-utang. The second is,
that the human inhabitants of the earth consist
of more than one species, but that they belong col-
lectively to one genus. 'The third and last, that
mankind are all of the same species, merely exhi-
biting varieties among themselves, originating from
certain operating causes, but that they are all
widely different from any of the brute creation.

The latter of these opinions is that which has long
been the most prevalent, and which has received its
greatest supports and most successful illustrations
from Prof. Blumenbach 1, in his numerous anthropolo-

* This work has now reached the third edition :—De Generis Hu-
mani Varietate Nativa. Gott. 1795, 12mo.

+ Nullum inquam superesse dubitationi Tocum quin, omnes ac singu-
las, quotquot hactenus innotuerunt hominum varietates, ad unam eandem-

O 2
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best consequences to religion, and is sure to act very
injuriously on the promotion of science. To try
every scientific observation by some occasional re-
marks interspersed through the Scriptures, intended
perhaps to serve merely as a vehicle to more impor-
tant truths, as of themselves, they are often extremely
obscure, and sometimes very trifling as regards Chris-
tianity, is to annihilate completely the spirit of free
and unprejudiced inquiry ; for it is impossible that it
can ever proceed towards perfection, while it is thus
bound down by so many shackles. It is impossible
that science and Mosaical history can ever be so re-
conciled in all their prineiples ; and it is certain, that
he who ean succeed in proving that the object of
Moses was to reveal science to mankind, will do
more to confine than to increase that authority and
restraint, which, in the abstract, Christianity is so
happily calculated to enforce on the human mind *.

* The pious, the learned, and the eloquent Robert Hall, of Leicester,
15 constrained to admit, that philosophy and Christianity cannot coin-
cide in all their principles. * When,” says he, *under the pretext of
simplifying it (Christianity), we attempt to force it into a closer alliance
with the most approved systems of philosophy, we are sure to contract
its bounds, and to diminish its force and authority over the consciences
of men. It is degmatic; not capable of being advanced with the pro-
gress of science, but fixed and immutable.”

“ We ought not (says Bacon) to attempt to draw down or submit the
mysteries of God to our reason; but on the contrary, to raise and ad-
vance our reason to the divine truth. In this part of knowledge, touch-
ing divine philosophy, I am so far from noting any deficiency, that I
rather note an execess; whereto I have digressed because of the extreme
prejudice which both religion and philosophy have received from being
commized together, as that which undoubtedly will make an heretical
religion and a fabulous philosophy.”

By adducing these two high anthorities as entertaining the idea of
the impossibility of reconciling philosophy with Christianity, the trans-
lator is in hopes of exe mpting himself from the charge of presamption
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with which we are now provided.. When it is ad-
mitted, therefore, that Moses is no authority either
in astronomy or geognosy, and when revelation, as
will be readily admitted, appears to have had not
the slightest relation to science, is it not extremely
illiberal, unjust, and absurd in the extreme, to con-
demn a doctrine as false, merely because it shews
(according to scientific principles) that Moses is not
the first anthority in anthropology ?

If we even follow the Jewish mythology itself, on
which the whole theory is erected, we perceive in it
many circumstances which tend to shew us that
the whole history relates peculiarly to the Jew-
ish nation. Thus from the history of Abraham and
his descendants, we find that it relates only to the
children of God, as they have been called, in contra-
distinction to the children of men, meaning the in-
habitants of the neighbouring countries, who were
much more numerous than the Jews. We find also
that of the two first sons of Adam and Eve, the one
is murdered by his brotber, so that we have an evi-
dence here, that the same disasters which happen in
these days, were in action even at the accepted time
of man’s creation ; and a short time afterwards we
find that the whole human race were reduced to a
single family by the flood.

But let us leave this mythology out of the question,
which is singularly enough accepted as the basis of a
seientific theory, which, however, can never be the
object of a revelation.

It is experience alone on which we can trust for
the promotion of science, and if this can be consi-
dered as availing us any thing in the department of
anthropology, we may assert, without the fear of con-
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ment aud strength, it attracts the envy of its neigh-
bours, by whese machinations, intestine misfor-
tunes, &e., it gradually falls into decay, and at
length is lost in the silence of its original obscu-
rity. |

We may now look to the manner in which the
earth has been so singularly distributed to the va-
rious nations. If we imagine, that when one nation
has increased, and become formidable to its neigh-
bours, it has driven them hence, where are these,
who must, by the same means have proportionably
multiplied, to seek refuge? We are here fallen into a
labyrinth from which it is difficult to extricate our-
selves. - ! -

Man, provided as he is, with such a pliable con-
stitution of body, is able to undergo very remark-
able changes of abode, at least when we take into
consideration the reason with which he is provided,
which affords him the means of protecting himself
against innumerable evils.  These changes, however,
are confined within certain bounds. Thus, if a
colony of Negroes were transported to Greenland,
they would not long exist; nor would the existence
of the Laplander be longer, if he were transported to
the more southern regions of the Negro.

This objection is answered by saying, that the dis-
tribution of the inhabitants of the earth has taken
place but slowly; but to produce a distribution of
mankind, as they are at present, would perhaps re-
quire many millions of years; and thus the answer
embraces another still greater improbability.

If mankind bhad extended themselves so slowly
over the earth, it must naturally appear, that the pe-
culiarities of neighbouring people would not be so
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considerable, and that there would exist a natural
transition from one race of people to another, ac-
cording to their situations, which is also contradicted
by numerous examples.

In the time of Alexander the Great, the Jews were
already distributed through Persia, and many other
parts of Asia; they had settled in Egypt at a very
early period, and their first entrance into Abyssinia
is likewise very remote. In the time of Julius Céesar,
they were nearly as firmly rooted at Rome, as they
are in Poland and many other countries of Europe at
the present day. But as their civil relations to the
native inhabitants are always very rare, their appear-
ance has in like manner remained unaltered. The
colour of the skin, however, exhibits a variety, as at
one place it is clearer, at another darker, but their
faces and sculls always retain their original natmnal
peculiar character.

The colonies of Europeans which are now exist-
ing, and have existed for some time, in various parts
of Asia, Africa, and America, are of the same exact
construction and expression of countenance as their
original stock, the Europeans; and the Negroes ex-
hibit the same unchangeableness of form to whatever
country they be transported; they still have their
original appearance, and perhaps would still retain
it, were they to remain for the greatest possible num-
ber of years.

Leaving out of the question the impossibility of ex-
plaining, acecording to this hypothesis, the immense
difference between the construction of the European
and Mongol, between the European and the Negro,
and between the European and the Papu,—if it be
correct, that all the varieties of man have degenerated
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from the parent stock, it must follow, that this must
have a commencement, and with respect to the Jews,
this must have already been finished, if we consider
that the Negroes have by degenerating become Ne-
groes. It must therefore strike every one as evident,
admitting that the Negroes have degenerated from
the parent stock, that it must have been completed
at a very early period, for they are mentioned as such
in our earliest histories ; and, on the other hand, we
are informed that the world has not been a very great
number of years in existence, at least under its pre-
sent form. These circumstances present to our minds
evident contradictions *.

From such observations, therefore, it appears that
we have no reason to doubt the possibility at least,
of the plurality of the human species, provided it be
sufficiently authorized by a preponderance of proba-
bility and argument. With regard to the unlikeli-
hood, and, according to zoological principles, the im-
possibility, of collecting all the different species of liv-
ing animals together in the ark, I shall make no men-
tion in this place, as it does not bear so directly on the
point in question. These calculations, however,
ought never to be taken into consideration as re-
spects our Christian faith. 'When they happen to be
opposed to it, they ought to have no prejudicial in-
fluence on our minds; when a coincidence appears
between them, we ought to be affected in no other
way than delighted at the circumstance.

With regard to the merits of the translation, it would
be improper to say any thing in this place. The

* 1 refer the reader for further arguments in favour of this opinion, to
Rudolpht's Beitriige zur Naturgesch. p. 145, Ueber die Verbreitung der
Meuschen. :
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objection to it if each mentioned his own; but if they were
asked further, which they considered as the second, I am
certain they would all, without exception, mention Haller’s
Physiology. But that which all authors consider as the se-
cond, must undoubtedly be the first; not on account of his
hypotheses, nor yet on account of the arrangement of the
matter, but on account of the great abundance of facts. His
work, therefore, will remain for ever invaluable, for we find
every where in it, that which is merely occasionally found in
others,—the most profound information.

Haller could very well publish his introductory work on
Physiology without the literature, on account of having given
itin such abundance in his larger work, which might thence
be considered as commentaries. Later physiologists, on the
contrary, who have neglected this, have acted very impro-
perly, for they have in this manner placed themselves in the
greatest danger of being neglected, and at the same time have
deprived their hearers of the most important means of ac-
quiring their future accomplishment. How few of them are
there who will afterwards have the opportunity of acquiring
the necessary literary information: but numbers of them on
this very account remain completely crippled and inactive, or
perhaps after a long time find out something without know-
ing that it had been already long known. To this also may
be attributed the evil practice of later years, of copying the
quotations of one author from another, without mentioning
that they have done so, so that they are copied to no pur-
pose, and when they have gone on in this manner they must
at length feel themselves mortified. The works which I
have quoted in this Manual without having had them before
me, are marked thus *,

I expect that the arrangement which I have followed will
meet with considerable censure, which will no doubt be
very just in many respects: I have nothing more to say in
its behalf, than that it appeared to me the most convenient
which T have as yet tried. Some circumstances will also
perhaps justify themselves when the second volume appears.

The form of this compendium is the same as that of our
earlier manuals, viz. of an Erxleben, or that of a Weigel, my
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Rem. 1. The doctrine of generation is comprehended under general
physiology, in so far as the origin of the germ is concerned ; but those
circumstances which depend on the functions of individual parts, will be
more conveniently treated of in the special part. The developement of
the fetus is described in the latter, and with this subject that part of the
work closes, so that we return again to the general part.

Rem. 2. Special physiology will commence most naturally with the
consideration of Sensibility and Irritability, as these subjects are more
closely connected with Zoonomy.

Rem. 3. Physiology was formerly divided into sections on the wital,
the animal, the natural, and the generative functions.

7

Physiology can only be prosecuted and perfected in the
same way as the other branches of natural philosophy. Here
also it is from careful and repeated experiments and observa-
tions alone that we derive facts, which the mind arranges, and
from which we draw general conclusions.

Rem. When a physiological fact appears to have been merely founded
on speculation, it may easily be conceived what a mass of experiments
must have been instituted before such a fact could be ascertained. When
facts become properly established, a true theory follows as their natural
consequence ; and until this shall be the case, we must content ourselves
with hypotheses, which serve to keep us in aetion, and natarally lead us
to new observations and experiments,

8.

The sciences which contribute most to our assistance in pro-
secuting the study of Physiology are, Natural History and
Philogophy, Chemistry, Anatomy, and Pathology.

9

While Natural History describes and arranges natural bo-
dies with one another, according to the affinities they exhibit
in common, it also teaches us the rank of Man in the creation,
and the relations which he bears to other creatures. Without
a knowledge of it we would never be able to form an accurate
idea of bim ; we would either exalt the lower animals to a par
with Man, or place him on a level with them.

A2
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and according to the degree of progress they make,_ do we
become the more exactly acquainted with the functions of
parts.

Rem. 1. When physiology was considered merely as a reasoning ana-
tomy, it is evident there could have been no general physialpg}': But
it is perhaps a fortunate circumstance that it did commence in this way,
and it is to be hoped that anatomy, as an assistant-science to physiology,
will never be neglected.  As'a reason for this, let us compare our know-
ledge of the functions of those parts with whose structure we are well
acquainted, as for example, of the eye, the heart, the ear, &e. with many
others of whose organisation we know little or nothing, as of tlie
brain.

Rem. 2. Comparative Anatomy, as applicable to the study of physio-
logy, is even of greater importance to us than the anatomy of the human
body, as far as the signification of the parts of an organ is concerned,
as for example, of the organs of the senses ; and how scanty would have
been our knowledge of the circulation of the blood, of digestion, produc-
tion, reproduction, &c. if we had been deprived of the many advantages
afforded by this guiding star,

13. . !

Pathology, but more particularly Pathological Anatomy, iz

likewise one of the most fertile sources of physiological

truths, and it would be a great deal more so if we possessed
a system of comparative pathology worthy of the name.

Rem. 1. Pathology coincides so much in its general principles with
physiology, that to combine them together in one work would be an un-
dertaking worthy of commendation, as has been done by Pfaff, vide 16.
But in lectures it is necessary to teach them separately, lest too little be
said on each, Consult on the union of Physiology and Pathology my
Anat. Physiol. Abbandlungen, S, 225. :

H£em. 2. By the study of morbid anatomy. we frequently acquire very
bright views, as well in respect to the subjeet of life in general, as to the
life of individual parts; and in like manner, by examining the morbid
condition of a part, it is by means of pathology that we first acquire an
accurate knowledge of its structure.

Rem. 3. 1t is of infinite advantage to physiology, to be enabled to
place animals in various diseased conditions, and by means of dissections

carefully to follow these and all the re-actions of the system and repro-
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has partly arisen from too much faith having been put in the
fabulous narratives of travellers, and particularly, from the
more resembling Pongo, when young, having been considered
as a distinct animal under the name of Orang-Utang (Simia
Salyrus).

Rem. The having shewn the Orang-Utang to be merely a young
Pongo, is one of the most interesting discoveries of later years, as by
means of this we find that the so highly boasted anthropomorphum
merely exhibits that period of transition, when the lower animals appear
more closely to resemble man in the form of their individual parts. Ti-
lesius was the first who formed this conjecture, and Cuvier has since
declared himself to be decided to the same effect. Lawrence (Physiol. p. .
113.) brings forward very good grounds for entertaining a similar opinion.
I have a young mandrilin the anatomical Museum, which approaches so
near to man in appearance, that scarcely any person would imagine him
to be a baboon. What Abel says on the contrary is of no importance.

Homo troglodytes, nocturnus, Linn. Syst, Nat. ed. xii.—Pet. Camper,

De I'Orang-Utang.—W. Gottl. Tilesius, Naturhist. Friichte der ersten
russischen Erdumseglung. Petersb. 1813, 4to, s. 109—130. with ex-
cellent plates of the animal from the Atlas of Krusenstern. A beauti-
ful engraving, with a description, may be found in Clarke Abel's Nar-
rative of a Journey in the interior of China. Lond. 1818, 8vo, p.
320330, 365—373. ' For the sake of brevity I must pass over the
older writings, as well as the later ones of Vosmaer and Oskamp.
1 For figures of the scull of the Orang-Utang see, Camper, 1. ¢. Tab.
I1—Blamenbach, Abbild. naturhist. Gegenstinde, Tab. 52.—Cuvier,
Tableau élément. d. I'bist. nat. Tab. 3.Crall, (vide 30.) . J.B. Aude-
bert has given a plate exhibiting a front view of the senll and whole
skeleton of the Pongo, in his Histoire naturelle des singes et des “Jakm.
Paris, An. B.fol. p. 21. Tabb. anat. IL. fig. 5. 6.

23.

Later authors have considered man as a descendant of the
monkey tribe, that he has detached himself from his original

stock, and in procegs of time become ennobled ; but such
B 2
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1801, Svo, p. 18.) was so greatly deformed that he compares it to the
seull of the Lithuanian boy, and that of the Orang-Utang.

The Histoire d'une jeune fille sauvage. Paris, 1755, 8vo. 1761, 8vo,
p. 8. is very unsatisfactory, but yet this young woman (afterwards Mlle.
Je Blanc and Nonne) appears to have possessed more understanding.
The negro boy, who was thrown by shipwreck on the island of Barra,
was evidently deformed, but notwithstanding this, he still retained the
recollection of his former situation, of the life he had led, and the parti-
cular fate of a savage boy during twelve years; he was at length taken
at Barra, and educated by two celebrated physicians. Frkf. and Lpz.
1759, 8vo.

The boys who were found in Lithuania with a bear, never exhibited
any mental developement when in human seciety, vide Gabr. Rzaczynski,
Hist. Nat. Polonie, Sandomir, 1721, 4to, p. 354. and Bern. Conner,
Evangelinm Medici. Jenz. 1724, 8vo, p. 133.—Larrey (Mémoires, &c.)
saw the scull of one of them at Wilna, which resembled that of an idiot.
—Gall likewise (Anatomie et Physiologie du systéme nerveux en géné-
ral et du cerveau en particulier, Paris, 1810—19, 4to, Vol. 2. p. 41.
sq.) mentions similar cases of wild men being idiots.

From the aboye examples it is evident that we can give no opinion on
this subject with a proper degree of confidence ; many of them in fact ap-
pear to be fabricated : vide Schreber, Die Sdugthiere. S. 31. and Blum-
enbach as above.

From all of these cases, however, it would be extremely ridiculous to
imagine that we could perceive in any of them the original state of man.

Iem. 2. The resemblance which it is possible for the scull of an idiot
to have to that of a lower animal, may be seen in the writings of Blu-
menbach, De anomalis et vitiatis quibusdam nisus formativi aberrationi-
bus. Gott. 1813, 4to. The passions of the ape likewise, when con-
trasted with those of the human being, appear to be quite the reverse.

25.

All the many and weighty distinctions between man and
the brute creation, including of course the ape, are, without
exception, referrible to his destination of living as a rational
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Rem. 1. If we examine man and various other animals in various po-
sitions, we immediately perceive that his centre of gravity is in the erect
position, that of the brute, on the contrary, in the horizontal, or when
placed on four feet. Apes, makis, bears, and other animals, can walk a
short time on their hinder feet, but then their line of gravity is distorted,
and they easily fall down, or they require a support. Even when they
sit in the erect position they require some help, as for example, that
of the tail. A

The whole skeleton of man is arranged for the erect attitude ; which
is evident from viewing the vertebral column from the top to the bottom,
according to the form and connexion of its parts; the cavity of the chest ;
the pelvis, which is similar to that of no other animal; the connexion
of the extremities and of their parts, of the knee, of the sole of the foot.
The pnsi-tiun of the muscles, for example, the buttock, the back of the thigh,
the muscles of the calf.—The situation of the heart, the distribution
of the blood vessels.—The connexion and situation of the intestines, of

the parietes of the abdomen, &c.

Ger. Vrolik, de homine ad statum gressumque erectum per corporis
fabricam dispositio. L. B. 1795, 8vo. Also Bakker, I. c. where the
skeleton of an animal is imitated from that of a man placed on the four
extremities, in order to shew clearly the falsehood of the assertion, that

man was intended to go on four extremities.

Rem. 2. When it is said that man is liable to more diseases from
going erect, than the brate from the horizontal posture, it is forgotten
that the disadvantages arising therefrom are much fewer than the advan-
tages which it brings with it. The question also can only be—Would
man, if he went on four extremities, constructed as he now is, he liable
to fewer diseases than when going erect? and this certainly no one
would dssert. How quickly does the determination of blood to the
bead beeome unpleasant, and even dangerous, when it is inclined !

27.
Man, ordained for erect progression, required only two
feet, which, in order to move the body with ease, contained
firm joints and powerful muscles; the superior extremities
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Rem. 2. We find that the organ of smell in animals is pre-eminently.
developed. 1In this particular they greatly excel man ; but he surpasses
them on the whole, by the uniform developement of all the senses ; thus,
for example, their organs of touch and taste are rather indistinct, and in
many of them particular senses are altogether wanting. o T

30, Riif 5] bBaib

This devélnp&ment uf the brain occasions a greater prn-
portion of scull to the size of the face; man exhibits the
greatest facial angle; his cheeks are short; and in the ém?
bryo in a natural condition, there is merely a trace of the
superior maxillary bones observable; the chin on the ccmi

trary projects.

Rem. 1. On the facial-lire of Camper, see his work Ueber den na-
tiirlichen Unterschied der Gesichtsziige in Menschen, &ec. Berlin, 1792,
4to. On the consideration of the facial and transverse line of the scull
from within: Cuvier Lecons d'anatomie comp. T.IL p. 9. On the
view of the scull from above (the bird’'s-eye view as it is called): Blu-
menbach de var. nat.—On various other methods, Wolter Hnr. Crull,
Diss. de cranio ejusque ad faciem ratione. Groning. 1810, 8vo. |

HRem. 2. The small bones, which may be compared to the intermaxil-
lary bones (ossa incisiva), remain separate in the human embryo as long
as the fourth month. A trace or symptam of them frequently appears
behind the incisors.

Sometimes they develope themselves pretematurally, and thereby
form a double hare-lip: I have however up to the present time always
found in the projecting piece of bone an incisor tooth on each side.
Seme trace of the knowledge of the intermaxillary bones may be found
in Rob. Nesbitt’s Osteogeny ; Goethe then became acquainted with the
circumstance, and althongh he caused it to be greatly spoken of, it was
but lately that he wrote on it: Zur Natul wissenschaft iiberbaupt, ins-
besondere zur Morphologie. 1. 2. Stul;tg 1820, 8vo. S. 201. Further,
I. H. F. Autenrieth, Supplementa ad historiam Embryonis humani Tii-
bing, 1797, 4to. p. 66. and J. F. Meckel, Handbuch der patholog. Ana-
tomie. 1. B. Lpz, 1812, 8vo. 8. 525.—Gotthelf Fischer, Ueber die ver-
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also found to be uttered by wild children and dumb people. Some par-
ticular animals enjoy such a flexibility of the organ of sound, that they
easily learn to utter words after man, but without being able at all to
comprehend their meaning. Consult on this subject the general descrip-
tion of the parrot by Buffon. "

Rem. 2. Peter Camper (Ueber den Orang-Utang, S. 161.) was of
opinion, that. the air-bag which stauds in conjunction with the Larynx
of that animal would prohibit from speaking, even supposing he had the
reason to enable him to do so; but Vicq.d” Azyr, Oeuvres T. V. p. 308.
has very pointedly opposed such an opinion, and certainly with great
justice ; and indeed Kempelen (Mechanismus der menschl. Sprache. S.
98.) is of opinion that these sacks would rather facilitate than impeda
speech. J. Lordat (Anatomie du singe vert. Paris, 1804, 8vo. p. 80.)
who has also opposed the opinion of Camper, very justly observes, that
monkeys can never speak, because they have nothing to say. Mechani-
cal obstacles are certainly not blameable for the want of speech in animals.

Rem. 3. The idea of a primitive language, as accepted by Court de
Gebelin (Hist. naturelle de la parole. Extrait du Monde primitif. Paris,
1776, 8vo.) is evidently self-subversive. It would be unact:uuut.alﬂjr
difficult to trace out all the many particular causes, which would {;uﬁ;
duce to the decided formation of one particular original tongue. |

Herder's Abh. iiber den Ursprung der Sprache. Berlin, 1772, 8vo.—
Monboddo von dem Ursprung and Fortgang der Sprache. a. d. Engl‘.
Riga, 1784, 85, 2 Thle. 8vo. with a learned preface by Herder.—There
is much excellent matter relating to this subject, in a paper read before
the Academy of this city by Wilh. Humboldt, which appeared in a late
volume of their writings.

33.

Man being provided with reason, knows how to adapt his
mode of living to every climate; he therefore propagates

his species more easily than any other creature, and degene-
rates less,

Rem. 1. The man who will pursue the same mode of life in tropical

countries, as he has been accustomed to in the north, will soon sink
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number of their young. That the Opossum brings its young into the bag
in 5o imperfect astate, in which bag the mamme are sitnated, is likewise
according to Smith Barton (Facts, obss. and Conjectures relative to the
Generation of the Qpossum), in order that they may be immediately af-
terwards impregnated, and have young in the womb at the same time
they have older ones at the breast in the bag. Thus the hypothesis of
Geuﬂ’ruy falls to the ground, who lately attempted to demonstrate this
sm:L to be a real uterus, vide Journal. compl. Mai 1819 p- 193.

" Rem. 2. Tt is also erroneous to B.II}F that man, fmm the time of im-
preg-rmtmu ill that of birth, undergoes various degrees of the amma].‘ In
the first germ he has the peculiar designation to become man, as the
germ of the Elepﬁant' to become an elephant, &c. Through the distri-
bution of his pecuhar nervous system, he is likewise distinguished from
all others, aIthuugb he has many parts developed in an equally limited
'degree with other emhrjrna The earliest embryo, on account' of its
-cump]etely diversified nppearance n extema] form, is distinguished by the
unsmlah]e name of maggut [Galha), which is widely different in all its
parul Other cﬁmpamnnﬂ to the Amphlhla, Cetacea, &c. are of as
Tittle lmpnrt as they are all dmwn fmm remote analogles hetween
mdmt]ua] par.ts. ' '

4140 1 F ool

That unquenchable thirst after the knc:-wledge of a]li that
is in. heaven and on earth, mﬁmtely n:haracterlzes man, and
the same may be ﬂhEEI’FEd w1th regard to a sense of dut}r,
which he alone can attam, and ‘the voice of whwh he is sel-
dom able to suppress. -The brute, from the f'ear of pumsh-
‘ment, can be tanght to do seme  things or to, 1&&?& them un-
done, but it.can neyer attain a sense of what is just, and can
neither be virtuous nor base.

Rem. Here also it is evident, that the brute can never arrive at ge-
neral ideas, but still has something of the civil actions of man in so
striking a degree, that it merited to be particularly mentioned.

36.

Diseases for the most part are common to man and other
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plague among cattle, which has only, as yet, been observed in the ox
and buffalo. There is notwithstanding, a good deal which may be said
to be peculiar to certain genera, for example, Hydrophobia to the canine
race (wolf, jackal, fox, dog), for it still remains extremely doubtful whe-
ther or not cats and other animals ever become primitively affected
with the true Hydrophobia.

A. G. (Peter) Camper's Abhandlung von den Krankheiten, die sowohl
den Menschen als den Thieren eigen sind. Lingen, 1787, 8vo.—Ermn.
Ludw. Wilh. Nebel, Specimen Nosologiz brutorum cum hominum mor-
bis comparatz. Giess. 1798, 8vo.—Theoph. Huor. Bergmann, Diss. sist.
primas lineas pathologie comparate. Gott. 1804, 8vo.—Gaet. Gandolfi,
Cenni di confronto tra le malattie dell’ uomo e dei bruti. Opuscoli. T.
1. Bologna, 1817, 4to. p. 357—72.—Nic. van der Hulst, Diss. de ho-

‘mine reliqua animalia intensiva vite duratione superante.: Harderov,
1811, 4to, , | .
JaL'. Gml. Ca]lenfela, Diss. de I]m:nme vi fahnca suz mlqus quam

il ..:.

ﬂﬂgo credlt.ur prm ammahhus ad murhua prnchﬂ L B 1815 4to.

37.

"It is evident from the preceding observations, that man
distinguishes himself from all other animals, and when consi-
dered as a rational and civilized being, he appears to be dla-
tinct from all in an equal degree

Rem. However great a value I may p]ace on the researches and as-
siduity of Gall, still, I cannot by any means agree with him in drawing
such a level between mankind and the brute. There is a vacuum be-
tween them which can never be filled up. |
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nians arrive at a greater stature than any other people ; they

are from six to seven feet high. The shortest are, the Esqui-

maux, Laplanders, and the lately discovered arctic Highland-
rs ; they seldom or never exceed five feet in height.

Rem. 1. The Patagonians were formerly considered to be much
higher than they actually are. The above assertion is attested by Thom.
Falkner, who lived among them forty years.—A Description of Patago-
nia, Lond. 1774, 4to, p. 111, Concerning the arctic Highlanders—see
J. Ross, Voyage of discovery to explove Baffin's bay. On the Esqui-
maux— Blumenbach, de gen, hum. var. nat. p. 260.

Rem. 2. When a certain increase or diminution in stature predomi-
nates in a whole race of people, this peculiarity is only to be sought for
in the greater or less developement of all the parts with respect to their
length, although the more diminutive have proportienably larger heads,
while those who are tall have generally a long neck. In tall individuals
there is generally some one part which is particularly elongated. Thus,
there is the skeleton of a man in our museum, 7ft. 3in. high, which has
six lumbar vertebre ; the great length however, of this skeleton, is occa-
sioned by the particular length of the inferior extremities; there is an-
other skeleton in the same place which is seven feet high, and this is
occasioned by the great length of the spine. Guil. Fr. Leop. Zitterland,
De duorum sceletorum praegrandium rationibus. Berl. 1815, 8vo.—The
assertion in The Present State of Peru, (Lond. 1805, 4to. p, 52. Tab. 3.)
that a man 24 yearﬁ of age, named Basilio Huaylas, who was seven feet
two inches bigh, had so extreme]y large a head in proportion to, t,he Test
of his lm:l}, that ||r: ﬂppeared qllll.ﬂ a car icature, appears too extm.-. agant
and extremely lmpmbab]e

40. .

The figure of the body in individual races of people is a
£ood deal diversified, and indeed more so than is at first sight
imagined; there is however, in particular races, unquestion-
ably a predominating agreeable aspect, a greater proportion in

the figure, a firmer and stronger-huild, and so on through va-
‘-'r_'.[.n Ii .Ll
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collection, and the copy of which (Dec. VL p. 5. n. 51.) scarcely gives
a sufficient representation ; on the contrary, there is nothing more brutal
than that of a Botocudan (Dec. VL p. 15. n, 58.) which, when com-
pared with the former, which attains our very ideal, nearly creates shame
in our breasts. It is evident from the smallness of the cavity, and the
thickness of its parieties, that the brain contained within this scull must
have been very small. Soemmerring (vom Neger, S. 57.) asserts that he
has found the brain of the Negro as large as that of the European ; the
testimony, however, does not appear to be great. Mascagni, on the con-
trary, (Prodromo, p. 78.) has found it to be much smaller.

Rem. 3. Langsdorf (Bemerkungen auf einer Reise um die Welt. 1.
B. Frankf. a. M. 1812, 4to. in the explanation of the eighth plate) says,
¢ There are two strong glands in the posterior part of the head, as is the
case in all Nukahiwahs, which have never, to my knowledge, been ob-
served in any European by an anatomist.” These however, can by no
means be called glands, but are merely protuberances in the scull, which
are situated internally in the fissures of the cerebellum, with the muscles
of the back of the head situsted externally, which are strikingly illus-
trated in the tenth plate of Krusenstern’s Reise, Fig. 3. 8. & 11. Tile-
sins, as he has written me, deduces the projections from the effect of the
muscles. 1 believe that these circumstances would be very frequently
observed in ourselves, if we, like the Nukahiwahs, were accustomed to
bave the head uncovered. Vide Gall, tab. 30. J. 32, J, 41. 50. t.
62. 63. tab. 99. i.

42,

The form of the scull and bones of the face determines in
a great measure that of the soft parts of the countenance, as,
in the first place, the situation of the eyes, whether or not
they are much separated from one another, with broad Gla-
bellz, whether they are placed obliquely or straight, further,
the position of the nose, the form of the chin, &e. 'There are
other peculiarities which originate in the soft parts them-
selves, viz. the narrowly separated eve-lids of the Mongols,
the thick lips of the Negro, &e.

c2
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In the Negro it has a particular softness, and imparts a sort of velvet-like
softness to the hand, something similar to the dogs of Guines, the hot
perspirations of which are meutioned by J. Nic. Pechlin (De habitu et
colore /Ethiopum qui vulge Nigritz- Liber. Kilon. 1677, 8vo, p. 27.)
and in this particular he compares them to the Negroes.

On the peculiar disagreeable perspiration of the latter, see Hans
West's Beitriige zur Beschreibung von St. Croix. Kopenhagen, 1794,
8vo, S. 17, 18.—The colour of the skin is partly resident in the cuticle,
of which we may easily convince ourselves by applying a blister to the
skin of the Negro, by which a black cuticle is separated, as I myself have
frequently observed ; and partly also in the external surface of the cutis
vera (‘corium ), which is universally black, as may easily be ascertained
by dipping the skin of the Negro in hot water. The latter layer is ge-
nerally, although improperly, denominated the muscus of Malpighi, We
will meution this subject more fully in the special part of the work.
Piso (De Indiz utriusque remed. p. 43.) observes: Anatomiw in Ethio-
pibus exercitii gratia institute, certos nos fecerunt, nigredinem illam cu-
taneam ultra Epidermidem non penetrare, eaque ablata mox ipsam cu-
tem albam Europzarum plane more se offerre. This is rather going too
far.

The skin of the American has not yet been anatomically investigated.
Humboldt remarks, when speaking of their peculiar odour, (Neuspan. 1.
S. 192.) ¢ The castes of Indian or African blood possess the odour
which is peculiar to both of these primitive races. The Indians of Peru,
who are in the habit of distingunishing at night the different races by their
smell, have also three distinet words, signifying the peculiar odour of
each ; there is one for that of the European, a second for the primitive
inhabitants of America, and a third for that of the Negro.”

Fem. 3. On account of the more delicate texture and whiter appearance
of the skin of the European, we observe that the blood shines through it
at certain parts, as the cheeks, the lips, &e. This cannot easily happen
with the Negro, at least I have never found their lips otherwise than of a
rusty or clear black colour. Goolberry, however, (Fragmens, T. 2. p.
432, 434.) asserts, that he has seen young Negresses where the blood
was seen through the cheeks. J. P. Schotte (Von einem schwarz-

galligten Faulfieber in Senegal) observes, that the petechiz in purpurea
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called Leucwmthiopia. As this term, however, is inapplicable, on account
that Europeans as well as Negroes are affected with the disease, I have
used instead, for many years, the term Leucosis, Homines leucotici.
Virey has lately adopted the name of Chlorotici, which, according to the
analogy of Chlorosis, appears to be very natural (Journal complém. T.
2. Cah. 6. p. 104); but is very wrong when he compares this white
disease with the change to whiteness of many animals in the north, for
on this the cold has no influence; and compares it with equal impropriety
to the Melanosis (blackness of the Negroes), and in representing it as
a disease. The Albinos were formerly considered to be a particular race.
Blumenbach, de gen. hum. var. p. 274, sq. To this excellent literary
production I would likewise add: On the Negro: Wurmb, Merkwiir-
digkeiten aus Ostendien, S. 246. Goolberry, Fragmens d'un Voyage en
Afrique. Paris, 1802, Svo, T. IL p. 437. On a white southern Nf&gm .
La Billardiére (Relation du Voyage i la recherche de Ja Pérouse. T.
}. Paris, an Svo, p. 332.) The same author found an Albino at Ton-
gatabu (T. 2. p. 142.)—Ge. Tob. Lud. Sachs, Historia naturalis duorum
Eeucsethiopum, auctoris ipsius et sororis ejus. Solisbaci, 1812, 8vo.
This white disease (Leucosis) frequently appears among the elass of
Mammalia and birds. I have known no example of it among the cold
blooded vertebral animals, unless a citron-yellow coloured frog may be
said to belong to this elass, which I have seen living a long time, belong-
ing to Meyer- (Lecturer on. Physiology). This must certainly be ad-
mitted to take place among insects, at least the Silpha livida appears to
me to be a S. littoralis of this albino description ; the Coccinellze differ

in a similar way.

Rem. 3. The brain, semen, and blood of the Negro, were formerly
considered to be black, at least blacker than that of Eurepeans, but this
idea has been subverted by more aecurate investigation. Soemmerring,
vom Neger, S. 39. 8. 40. S. 55. I have lately dissected a Mulatto, the
medallary substance of whose brain was darker than I have ever observ-
ed it in Europeans. The anterior lobes were very small.  The brain is

row in the Museum.
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the same tribe of people : but how all these were united in one race, as
is the case with the Negro, was altogether overlooked. Itis impossible
that a Negro can ever appear among Europeans as a variety of the same
species.

Rem. 2. The Essay of Sam. Stanh. Smith on the causes of the differ-
ence of colour and form of the human species, where he attempts to
prove that the form of the face and scull of the polar inhabitants is pro-
duced by the operation of cold, appears to me to be one of the most
unfortunate hypotheses.

20.

By such representations they have arrived at the conclu-
sion, that the inhabitants of the whole earth. are the descend-
ants of one original pair, which were of European form ; al-
though to support such a supposition, they are able to adduce
no other authority throughout, than a very improbable Jew-
ish tradition.

Rem. 1. It would be ridiculous to imagine that scientific views were
the objects of revelation ; every scientific observation therefore, which
presents itself in this work, is the eritique of the science to which it
particularly belongs, but quite independent of theology. The same thing
has been universally maintained by astronomers, and has been inculcated
even by theologists ; for example, Pott, in his work entitled Moses und
David keine Geologen. Berlin u. Stettin, 1799, 8vo.

Rem, 2. Were Negroes to write on the subject of Anthropelogy, they
would dounbtless prove by similar arguments that the European and other
races were but descendants from them—the original or parent stock of
mankind. Indeed it has been already contended by Pallas, as highly
probable, that the black race has hecome ennobled, and thus produced
the Eunropean; and Schelver and Doornik have treated this circumstance
in favour of the Negro with the greatest assiduity. But the oneis equally
as unlikely as the other. H. F. Link (Die Urwelt und das Alterthum er-
lautert durch die Naturkunde. 1 Thl. Berl. 1821, Svo. p- 117—141.
Die Verbreitung des Menschen) considers the Negroes as the eriginal
stock, who were afterwards divided into three principal races, viz. the
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at the present time, but only otherwise distributed ; and the
same policy of nature which regulates the mass of all animals
and plants, evidently affects the human species in the same
way.

Rem. 1. The race of Guanches and Caribs are now nearly extinct ;
and there are now but scanty remnants of the ancient Egyptians, and
many South American nations. Tahiti will perhaps in a short time be
deprived of its inhabitants. What is Italy now to what it Fm'mér]jr was ?
What are North Africa and Greece? While on the contrary, so many
European states increase in population, and North America daily de-
velopes new forces.

Rem. 2. Nothing is owing to accident or chance, and thus the equili-
brium of the population of the earth maintains itself, taken as a whole,
according to certain Jaws. An excess of population would presently be
produetive of such consequences, contagions, wars, &ec. that the evil
would soon be remedied.  There exists likewise on the earth, as a whole,
a great equality in the proportions of male and female births.  Hufe-
land, ilber die Gleichzahl beider Geschlechter im Menschengeschlecht.
In den Schr. der Ak.;der Wiss. zu Berlin, fiir 1819, S. 151. u.
folg.

Rem. 3. If we admit, that from two persons, five bundred millions are
descended in the course of six thousand years, how very different must

the increase of population appear from that which we have been taught
by the experience of all ages!

53.

From the hypothesis, that all the people of the world are
descended from one couple, and also distributed from one
spot of the earth, we can gather throughout no reason which
could incite mankind so early to leave their place of nativity,
or what could have enticed them through wastes of country
and over great oceans. We might then with equal justice
admit the origin of beasts and plants in one place, for the
one could searcely happen without the other.
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for supposing that a change of the species could have been produced at
that particular time, and never afterwards.

99.

The fecundity of those who are the offspring of individuals
of different races, affords us throughout no proof of their com-
mon origin. How is it, that many similar, and certainly pro-
lific, animals and plants, never appear in certain places, ex-
cept when conducted by us from a certain spot? And what
should impede the same thing from taking place in many other
points under similar circumstances ?

Rem. While we observe the same intestinal worms presenting them-
selves in foreign animals, even when in their native regions, as with us at
home, can we for a moment suppose that these are local? The same
thing may be observed not only with regard to the infusoria, fungi, and
musci, but likewise of higher organised beings, the same species of which
may be produced in many different places.

20,

That the sexual intercourse of individuals of different tribes
of mankind is prolific, goes just as little to prove them of
one species. If we even admit it as an exception with regard
to animals, which in a state of nature copulate with their
own kind only, this in the first place proves nothing with re-
gard to man ; and secondly, we know very little of the dispo-
sitions or feelings of mankind in such a savage state, or
where such a thing does happen, he likewise adheres to his
own race. The same disposition also frequently exists even
in cultivated nations, at least we generally choose those of
our own nation in preference to others.

Reem. 1. Tt is likewise an altogether arbitrary hypothesis, that the co-
pulation of animals of the same species is alone successful in impregna-
tion, or that the young of a mixed breed remain barren. The interming-
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58,

At how many different parts of the earth Autochthones
(Aborigines) were formed, is a circumstance which will never
be determined ; and, as has already been observed, 53, this
would contribute nothing to identify the species. Every
classification must be liable to error, both from the intermix-
ture of the different tribes with one another, and also from
the very unsatisfactory information we have respecting so
many of them, whether as regards their language, or their
form, or both.

Rem. 1. In the present state of our anthropological knowledge, it is
certainly to be considered as highly proper that we should choose the
form of the body as the justest grounds of classification, and according
to this principle, to classify all tribes of people in a method similar to
that pursued in the other branches of Natural history, without taking into
consideration the countries which they inhabit. The colour was for-
metly held as the only ground of classification, which alone, however,
was not sufficient. From the comparison of their different languages,
there is still less information to be acquired, as this is a subject which
has not, until lately, begun to attract attention.

Rem. 2. The greatest part of the narratives of old travellers concern-
ing the various nations which they visited, are nearly as useless as the
plates which they centain. Even the numerous drawings of savages, exe-
cuted by or represented in the works of later travellers, are of very little
value ; either the imagination of the artist has been too much employed,
as is the case in Cook’s Voyages, or sufficient attention has not been
bestowed on distinguishing their peculiarities, as in Symes, Bowden, &c.
But, if we had a few travellers who, possessed like Denon of that nice
#pirit of enquiry and discrimination, could discover the peculiarities of
nations, how soon would Anthropology merit to be classed with the
other branches of Natural history, instead of being delivered in frag-
ments, as is done at present.

VOL. I.
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puted to them by later travellers, although the Finland-
ers and Laplanders have been considered as different peo-
ple.

B. The inhabitants of the highest northern latitudes, who
are not mixed. They are evidently something allied to the
Laplanders. The bearded, white skinned Esquimaux, toge-
ther with the Greenlanders, and lately discovered arctic
Highlanders, and Tschuktschi, are unquestionably to be ex-
cepted from the Mongolians, among whom they have also been
classed by Blumenbach. For further information respecting
the Esquimaux, see Erich Pontoppidon’s Versuch einer na-
tirl. Historie von Norwegen. Kopenhag. 1754, Svo, 2 Th.
S. 434, ; also David Cranz, Historie von Gronland. Berlin,
1765, 8vo, S. 331. where he compares the Greenlanders from
North America, with the inhabitants of North-east Siberia,
but not with equal success throughout. The Tschuktschi
are, by Humboldt (Reise, I1. 8. 249.), denominated Asiatic
Esquimaux. In the Journal of Discovery to explore Baffin’s
Bay, by John Ross, there are figures of two arctic Highland-
ers (Pl 11,12.), and of a young girl (P.5.), whose father was
a Dane, and the mother an Esquimaux, these are evidently
European countenances, having the eyes very closely approxi-
mated. The excellent figures of the Ainos by Tilesius, in
the Atlas to Krusenstern’s Reise, Pl 77, 78, 79. Fig. 1—4.
Fig. 7—9. respresent bearded European countenances (of
Selavonic origin). 'The same may be remarked of the
Kamtschatkans in Pl 31. Fig. 7, 8. of the same work; but
'in these there might have been a considerable portion of
Russian blood. The Alleutians, on the contrary, are evident-
Iy Mongolian.

C. A great many of the nations of western, and even some
of southern Asia. Blumenbach refers all Tartars to the
Mongolian class, but there are evident marks of distinction

among them. Some tribes of thenr, as the Kirgises and Cal-
D2
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originated ; or it may be, that a part of the Mongols have ori-
ginated from the intercourse of these with Negroes. Ithink,
however, that these people in their medium form, may very
properly be considered as aborigines.

The dark, or indeed the black coloured skin of so many
Hindoos, is no obstacle to their being classed with the Cau-
casians, as their other peculiarities agree much better with
this than any other class. And indeed the Virgin Mary, al-
though a Jewess, was formerly painted as being black, and
is so still in Loretto. The same may be remarked of all the
Jews who inhabit Abyssinia. :

D. The European stock is also very widely extended through
Africa. 'The Moors, who inhabit the borders of southern
Europe, occupy a great portion of that quarter of the earth.
We may also mention the Abyssinians, although at the pre-
sent day they appear to be nothing more than a mixture of
Moors, Jews and Ethiopians. Salt (Voyage to Abyssinia.
Lond. 1814, p. 458.) very improperly considers them as alto-
gether of Ethiopian origin, and denies that there is any mix-
ture of the Arab in them, but this assertion is disproved by
his own drawings: Ayto Debib, an Abyssinian chief (p. 198.),
and Guebra Mehedin, an old servant belonging to the Ras of
Agora, have complete Jewish countenances, and the same
may be said of two other figures in the plate p. 239. The
third figure of the plate is certainly not Jewish, but it resem-
bles none less than the Ethiopian; this is likewise the case
with Dofter Esther (p. 333.), who has evidently an European
countenance, with a high forehead, long nose, &ec. ; the coun-
tenance of Berilla, an Edjow Galla (p. 337.), exhibits the sly
Arab cast; and that of the young slave, whose nativity is not
mentioned, is Celtic. The figure of the Abyssinian, which is
given by Valentia (Voyages and travels to India, Ceylon, the
Red Sea, Abysginia and Egypt. Lond. 1809, 4to, Vol. 2. p.
94.), exhibits a Jewish countenance; and the same may be
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varieties ave without doubt frequently mixed, but notwithstanding, they
both appear to me to be so esséntia]ly different, that I can on no account
consider them as one species.

Rem. 3. The frontispiece to Barrow’s Travels above-mentioned, con-
tains the portrait of a Chinese, and in Krusenstern's Atlas there is a re-
markably well executed drawing of a Chinese child (Pl. 97.). Plates 50
and 53 of the same work, contain figures of the Japauese ; these may be
found also in Langsdorf, P. I. Pl. 22—26. There are a few of the in-
habitants of Loo-Choo very characteristically figured in Basil Hall's
Account of a Voyage of Discovery to the West Coast of Corea and the
great Loo-Choo Island, Lond. 1818, 4to; see the plates, p. 16, 96,
132, 215. The figures of Symes represent indeed Mongolians, but
they are too much ornamented and softened. The Chinese Tartars of
Sachalin may be found in Krusenstern, Plate 83. In the same work
likewise Alleutians, Plate 31. Fig.5,6. Calmucks in Pallas taur. Reise
I. Plate 4, 5.  Blumenbach, Naturhist. Abbild. Pl. 1.

The Malays of the islands of the South sea are frequently represented
in plates (who may easily be distinguished from the Negroes of the same
place), but the figures are very frequently embellished, as is the ease in
Cook’s Voyages; in Parkinson, Pl 3,5, 7, and particularly 8, are the
inhabitants of Tahiti; Pl 16, 17, 19, 21, 23, are New Zealanders,
which present the very physiognomy of Europeans. There are many of
the inhabitants of Nukahiwah in Krusenstern, Pl. 7—10, particularly PL.
15, with a number of portraits. Malays of Timor in Péron, T. I. PL
25; 26

62.

The Ethiopian variety presents a laterally compressed scull,
with a receding forehead ; projecting jaw bones, with the chin
gradually sloping backwards ; a broad, turned up nose ; pro-
minent lips; a grey, or black complexion, in which there is
seldom a trace of red to be seen ; and woolly hair.

Fem. 1. The Ethiopian or Negro variety extends westward from the

Moorish tribes to the south side of Africa, and reaches eastward as far
as the north coast of Africa; for it is extremely probable that the Copts
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188. Barrow improperly distinguishes them from the Arabs ; still how-
ever, their mixture with other tribes cannot be denied.

I have lately, through the kindness of Krebs, received a complete
Kaffer’s eranium for the anatomical museum, of which I intend giving a
representation, as well of the head generally, as of the scull in particular.
The scull, in most of its parts, resembles that of the Negro; we observe
particularly, that the jaws do neither project, nor the chin slope back-
ward so much as they do in the former.

The museum has likewise received the scull of a Hottentot from the
same source. That of a Bosjesman was presented to it by Lichtenstein,
together with a gypseous cast of another. Of Negroes we have a great
variety.

The museum likewise contains the head of an Egyptian mummy (of
European race), in as beautiful a condition as we find it represented in
the large work on Egypt. It was presented to it by the Baron von
Sacken, to whose goodness and liberality it already owes so much.
From him also, we expect the sculls of two ancient Greeks, which
were dug up at Athens. We have likewise two Guanche sculls,
brought from Teneriffe by von Buch: so that, by such liberal support, I
am in hopes of soon seeing this part of the anatomical collection equal
with the rest.

Excellent plates of the Negroes of the South sea may be found in
Peron, T. 1. Plates 8—12, are inhabitants of Van Diemen’s Land,
and Plates 17—21. represent the inhabitants of New Holland. In the
Append. p. 235, T. IL of Raffles, is the portrait of a Papua boy of New
Guinea. They distinguish themselves from the proper (African) Ne-
groes, by their greater degree of ugliness and very long thin extremities.
Ransonet (in Péron, T. 2. p. 155,) remarks, that the interior of their
mouths is as black as the exterior of their bodies.

63.

In the Americans, the scull, as a whole, is not fully de-
veloped.  The head is in general small, at least in the South
Americans ; the forehead is low, and slants abruptly back-
wards ; the features of the face dre very strongly marked, the
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52, 53.) are certainly not worthy of being called portraits. The figures in
The Present State of Peru, Lond. 1805, 4to, Tab. 5, 6, 9,13, 15, 17, 18,
20, appear to be for the most part too much beautified and embellished.
The Prince Max. von Nenwied (Reise nach Brazilien. 1. B. Frankf. a.
M. 1820, 4to,) has drawings of some savage tribes of the Paris, Plate
2. 3.; Patachos, Plate 7.; Botocudans, Plate 10, 11, and S. 319.; but
perhaps in these little attention was paid to the figure of the head. The
inhabitants of Finland, figured in Sidney Parkinson’s Journal of a Voy-
age to the South sea (Lond. 1773, 4to, Tab. 1.), appear to be real por-
traits. ! !

The anatomical museum contains the sculls of two wild Brazilians, of
the Puri race, which I shall treat in detail elsewhere. They are a pair
of very old sculls, so that the teeth are fallen out, and the alveoli closed
up ; they still, however, retain most of the sutures. These circumstances
are also frequently observed in the aged of our own country. |

Independent of these, however, the sculls differ from all others which
I know of, and seem to be intermediate hetween the European and
Mongolian. The glabella is broad, and the cheek-bones are particularly
so, but the latter are not so strong as in the Calmuck 3 and that part of
the superior maxillary-bone which contains the teeth, is not so broad.
In neither scull, therefore, do the front teeth of the upper jaw project,
but remain behind. If this narrowness of the superior maxilla, were in-
variably attendant on the remarkable breadth of the cheek-bone, their
character would then be easily decided.

64.

The question, whether a race of men anterior to those
now inhabiting the earth, has been annihilated with those
animals of an earlier creation, which are now extinct, appears
to merit a denial. All the petrified or disinhumed human
bones which have as yet been found, are of the present
construction. Petrifactions of monkeys have never yet been
observed ; but a creature something resembling the Brody-

poda (Megatherium), appears to be the fossil of the highest
mammiferous animal yet discovered.
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membrane, which constitutes the base of vegetables, or their cellular web,
as it is very properly denominated. See K. A. Rudolphi's Anatomie
der Pflanzen. Berlin, 1807, 8vo, S. 25.

Rem. 2. The shapeless substance of Autenrieth (Physiol. 1. S. 6.),
or the gelatinous substance of Prochaska (Physiol. S. 19.), does not ap-
pear at all to differ from the mucous or cellular substance, for I know of
none else, which is common to all structures. This idea of the above-
mentioned authors, has most probably avisen from their having consi-
dered the mucous substance, when without form, as being different from
that which had taken on any particular form.

Rem. 3. Many parts of the system, and indeed the whole body, have
been considered by many authors as consisting solely of vessels ; this idea,
however, has been already most completely subverted by Albinus. Tt
is therefore very astonishing to find Maseagni, in his Prodromo, describ-
ing nearly every thing as consisting of aggregated absorbent vessels,
and not a single word respecting mucous or cellular substance.

-

CHAPTER 1.

OF SIMPLE SOLID PARTS.

68.

The simple solid parts, or #issues, of the human body, are,
the Cellular, Horny, Cartilaginous, Osseous, Tendinous, Vas-
cular, Muscular, and Nervous.

Rem. 1. Tt must be observed that partes similares is not at all 8yno-
nymous with partes simplices, the latter of which is here the subject of
enquiry.  To the former class belong those parts which are found in
the body in various positions, viz, vessels, whether they be simple or

componnd. i
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body it appears as a delicate, semifluid, formless, ductile sub-
stance ; after death, and particularly when preserved from the
action of air or water, it runs together, and forms an irregular,
floccular web of fibres and laminz, which were formerly con-
sidered as the base of the system, and as the primary con-
stituents of cellular membrane ; but as it is not cellular, I
would much rather, with Bordeu, give it the denomination
of mucous membrane, bad it not been that, by the word mu-
cus was formerly understood something altogether different
from this (116, 151.) ; the expression would therefore be am-
biguous, while the generally accepted term of cellular mem-
brane can be confounded with no other.

Rem. 1. Dav. Cph. Schobinger, Diss. de tele cellulosee in fabrica
¢. h. dignitate. Gott. 1748, 4to. Th. Bordeu, Recherches sur le tissu
muqueux. Ed. nov. Paris, 1790, 8vo. Particularly; Casp. F. Wolf,
De tela quam dicunt cellulosa obss.in N. Act. Petrop. T. VI. p. 259.
Tab. 6. T. VIL p. 278. Tab. 6. T. VIIL p. 269. Tab. 6. The plates
however are not satisfactory. Bichat follows the old method of repre-

senting them.

Rem. 2. That which we consider as ecellular membrane after death,
is not this alone, but it is cellular membrane, containing numerous ves-
sels, particularly absorbents, which are quite invisible.

Rem. 3. Blumenbach (de gen, hum. var. nat. p. 46.) asserts on the
authority of Zinn, that the cellular membrane in man is much more
delicate and ductile than that of any other mammiferous animal. The
idea of the greater delicacy of human cellular membrane, has been al-
ready maintained by Haller, Elem. Physiol. T, VIII. P. 2. p. 96. I
consider it unnecessary to mention in this place the skin and adipdse
membrane lying under it, as it appears to vary much on account
of many peculiarities, as, for example, the cutaneous muscles, which re-
quire a looser membrane ; T was formerly, however, of a contrary opi-
nion. The delicacy of the cellular membrane is, in general, regulated
according to the size, the age, and, particularly, according to the parts of

the animal body under consideration. See 74. Rem. 2.
E 2






69

of J. Abadie: Diss. de corpore cribroso Hippocratis seu de textu mu-
coso Bordevii. Monspel. 1774, 4to.

73,

The investing cellular membrane sometimes passes into
the concealed ; this is most evidently seen in vessels; it also
takes place in many membranes, as in most of the serous
membranes ; and on the other hand, the concealed cellular
membrane is here and there completely detached, viz. in the
lungs, in the nerves, &e.

Rem. Thus a morbid growth often extends only over a small part ; as
for example, an abscess in the lungs. In the thyroid gland of a hyena
I found the acini filled with water, but in such a manner that they might
be emptied individually.

74,

The concealed cellular membrane forms a great variety of
connexions among the various organs; the investing cellular
membrane is every where lubricated with an aqueous vapour,
and in many situations contains fat,

Rem. 1. This lubricating aqueous vapour, as also the fat and its se-
cretion, will be discussed in another place. I will here merely remark
of the latter, that it may appear in any part of the body during a state
of disease, in the healthy state of which it never presents itself.

Rem. 2. In the tropical regions of Asia and Africa, the Filaria medi-
nensis is frequently generated in the human cellular membrane. In
Europe, the Cysticercus cellulosz presents in the same structure, and
scarcely a winter passes but I find some bodies containing them, which
are exactly of the same species as those which present themselves in
monkeys and pigs. Renner, of Jena, has lately detected a new, but
allied, species in the roe,

75,

The cellnlar membrane, which is the least developed of all
simple solid parts, is at the same time the most easily repro-
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in support of this opinion ; this happens most evidently in the stomach
of fowls which feed on grain, and in the two first stomachs of the Rumi-
nautia, where the epithelium is evidently horny. I have observed the
same laminated structure in the intestines of a Badger (Anat. Physiolog.
Abh. S. 46.), which so frequently happens in the epidermis, and Rom.
Hedwig (Isenflamm’s und Rosenmiiller’s Beitr. II. S. 54.) has observed
the same thing in mangy dogs. In Guinea Fowls, where the epidermis
is black, the peritoneum (as is the case in many fishes) is likewise dark
coloured, but scarcely any conclusion can be drawn from this, for in
these the periosteum is likewise black, as are all the fibrous membranes
and ligaments. :

On the subject of these interesting animals, which I have lately,
through the kindness of Alex. v. Humboldt, had an opportunity of dis-
senting,' see C. J. Temminck, Histoire naturelle des Pigeons et des
Gallinacés. Amst. 8vo, 1813, T. 2. p. 253, 256.—P. S. Pallas, Zoo-
graphie Rosso-Asiatica, T. 2. Petrop. 1811, 4to, p. 90.—Chapotin, To-
pographie médicale de lisle de Franté, p. 31.

Rem. 2. Tn those animals which :ibélﬂng to the class of Mammalia,
the horny substance presents itself in an enormous excess; in many the
epidermis is extremely thick; in others the growth of the hair is strong,
or growing in spikes or clots (manis) ; to these belong the horns situated
on the bony spigots; the beards of whales; in many animals the large
hoofs; in the horse the disease denominated Castanea.

75.

The horny substance is, even on account of its homo-
geneousness, s0 widely extended, that there is no animal in
existence in whose structure it is not present, but in the
smaller animals it is naturally of a delicacy proportionate
to their size. It ‘present‘s itself early in the embryo; it re-
produces itself quickly and easily ; it often takes on a morbid
growth, and many parts of the animal body present a horny
aspect when dry.

Rem. Tt is merely necessary to take a glance over the animal king-
dom, and we will perceive that it exists in all, at least as an external
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cover, asa border, the articulating surfaces of bones, partly
to form the more firm foundation of various organs, as the
ear, the nose, the eyelids, larynx, trachea, &ec.

Rem. 1. The rings of the trachea, the cartilages of the larynx, gene-
r;ﬁ]y become ossified in old age, butin a very imperfect and irregular
manner.

- Rem. 2. Ossifying cartilages are found in nearly all vertebral animals
without exception; in the crustacea, insecta, mollusea, and in some
of the radiata. Permanent cartilages present themselves in many of the
annelides (viz. the leech), and even in some intestinal worms.

82.

Fibrous cartilages are found principally in such bones as
perform no motion on one another, for example, between the
body of the occipital bone, its cuneiform process, and the
temporal bone, and between the ilium and sacrum ; or where,
together with a limited degree of motion, a strong attachment
is necessary, as between the vertebra ; or they assist in en-
larging the cavities of joints, and in affording them a certain
degree of elasticity ; or lastly, as a point of support to many
tendons. ; | *

Rem. For this same purpose wé see them widely extended through

the animal kingdom. It is by this substance likewise that the shells of
muscles are bound together.

83.

Though the structure of cartilage appears to be so simple,
and presents itself so frequently in preternatural growths, it is

very singular that, .as far as experience has gone, it is
never reproduced.

Rem, 1. Cartilages are preternaturally formed in all descriptions of
parts, for example, in serous membranes, and in those cavities which are
lined by them. I have found pieces of cartilage, of a considerable size,
in those large sacks which chifldren frequently bring with them into the
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sacks. In the hones of high soaring and quick running birds, the latter
only is observed to exist, and the cavities. and extremities of their long
bones, the diploé of the broad bones, aud the retiform web of the round
and mixed bones, contain no marrow, instead of which they are filled
with air.  In cold-blooded vertebral animals, the medullary apparatus is
quite wanting, there is, however, in many, viz. the osseous fishes,

a considerable quantity of oil contained in the bony substanee.

Rem. 2. The bones of the Lsox Belone are always green, and will
remain so for many years, when excluded from the air; in the Blennius
viviparus they take on their colour by boiling, of which circumstance
I have convinced myself; this likewise takes place in the Ammodytes
Tobianus and Labrus Lapina, according to A. Risso, Ichthylogie de Nice.
Paris, 1810, 8vo, p. 263. The bones of the Labrus @ruginosus are the
greenest, and this also is the ease without boiling  Pallas, Zoogr. Asiat.
Ross. T. IIL p. 266. In Guinea Fowls it is the periosteum only, and
not the bones, which is of a black coleur, 77. Rem. 1.

89.

All bones, whatever may be their particular appearance,
are, by the separation of the earth they contain, reducible to
cartilage, and may at length by maceration be reduced to
cellular membrane. They have all likewise been formerly
in a state of cartilage.

Rem. 1. This is evident from the remarkable osseous covering of the
Tatous, and I find that the bones of the heart in the deer, the fallow deer,
&c. and also in young individuals, are cartilaginous. Preternatural
formations of bone are likewise produced in the same manner, and thus
we perceive in those parts which are frequently found ossified, viz. the
arteries, serous membranes (the surface of the spleen, &c.), at one time
cartilaginous, and at another bony substances. Thus the production of
stone is easily distinguishable from ossification, for there is no cartilage

in the constitution of stone or earthy concretions,

Rem. 2. The formation of the bones has been the most accurately
described by Aut. Scarpa (De penitiori ossium structura. Lips. 1799,
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87.

The osseous, like the cartilaginous tissue, is destitute of
nerves, and the small quantity of them which are found in it,
are destined for the purpose of supplying the vessels of the
medullary membrane. The numerous vessels, with which it
is supplied at an earlier period, are gradually decreasing, and
its former plentiful supply of nutriment and easy repmduc—
tion, vanish in the same proportion.

Rem. This observation only relates to certain parts of the bones.
Many entertain a very erroneous opinion, viz, that a reproduction always
takes place in Necrosis, and that the whole bone is formed afresh, and
they found their opinion on this, that the old bone is generally not
totally dead, but in a diseased state. Leveillé’s opinion is much better
founded; Mémoires de Physiologie et de Chirurgie. Paris, 1804, 8yo,
N. IV.

88.

In man, all the bones are united together to form a whole
(skeleton), except the lingual bone, and some sesamoid
bones. Many parts ossify in old age or in disease.

Fem. In many of the mammalia the number of sesamoid bones is in-
creased, so that not only the flexor muscles, but also the extensors, are
supplied with them; instead of costal cartilages, many of them have
bones placed in the same way as birds, viz. the Vampyr, Opossum, the
Ant-eater ; in many the penis-bone is added to this, which occupies the
middle portion like meduilary cells; in many herbivorous animals there
are heart-bones ; in the Tatous a singular osseous covering like armour.
The tendons of the muscles in birds, especially the gallinaceous tribe,
bmt more particularly in the crane, are found to be in a state of ossifi-
cation at a very early period. A great increase in the bony mass takes
place in the tortoise, and on the shield-plate of many fishes. Bones are
also found in the stomach of the crustacea, &c. Shells of testaceous
animals. The stalks of numerous Zoophytes.
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Rem. We must not be understood as referring to the parts lying
within these doublings. When tendinous fibres and cartilage are com-
bined, then the compound is said to be tendino-cartilaginous, 79.

91

The fibrous membranes, viz. the periosteum and the dura
mater, are sometimes -extremely vascular ; these vessels,
however, are not altogether for their own proper nutriment ;
the tendinous membranes of the extremities, the tendons of
muscles, and all ligaments, are very sparingly supplied with
them. When they are provided with nerves, these are des-
tined solely to the supply of their vessels. 'The restoration
of these parts is very imperfect in warm-blooded animals,
notwithstanding the homogeneousness of their texture, and
the easy re-union of lesions of the same.

92.

It was formerly believed, that the bulk of tendon was pro=
portionably greater to that of muscle in the feetus, than was
the case at later periods, but this only arose from the red-
ness of their appearance on account of their greater degree
of vascularity ; the periosteum, on the contrary, is actually of
greater extent in them, as it has to encompass all the epiphy-
ses of the bones.

Rem. ‘This is very interesting in the brute, whose metacarpal
or metatarsal bones consist, in the ruminantia, of two, or in the pig, of
four bones, lying close on one another, each of which is surrounded by
periosteum, so that when the former are dissolved, the latter must be
absorbed, however deeply it may penetrate between them.

93.

Tendinous fibres present in. all vertebral animals, but in
very various proportions; -thus all the larger mammalia

s
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95.

As it is now ascertained beyond a doubt that the arteries,
even in warm-blooded animals, are reproduced, we have
thence an evidence of the simplicity of their structure, and of
the difference between the arterial and muscular fibres, which
in warm-blooded animals, are never generated in foreign
pafts, and are never reproduced.

Rem. Arteries are not, however, produced in the proportion admitted
by Parry and others, but those which they consider to be new vessels,
are nothing but enlarged vessels carrying more blood than formerly, by
which they appear to be newly produced, as I shall shew in the special
physielogy. - In false membranes, however, and in all kinds of tumours,
they are undeniably new formations, and in this an evident similarity is
observed between the arterial and uterine fibres, which last appear and
vanish again, and on this account cannot be considered as muscular.

96.

The muscular fibre (fibra muscularis) is of a red colour,
roundish, soft, and of a very fine texture; while contracting
during life, they exhibit a trembling, oscillatory motion, which
is peculiar to themselves. |

Rem. 1. The red colour is peculliﬂr to the muscular fibres of vertebral
animals merely, and even in the amphibia tl:e:; appear very pale, and
still paler in a great number of fishes, although the flesh of a few
of them is very red, as the pelamides. This alone proves that it does
not depend on the eolour of the blood, but this is shewn more particu-
larly by the circumstance, that the flesh of red-blooded worms is white,
as, for example, that of the earth-worm.

Fem. 2. The remote fibres of the muscles appear to me to be quite
solid. Meckel (Handb. d. Anat. 1. 8. 477. § 316.) has adopted the
same opinion ; although they appear/'to lim ‘to be slightly flattened.
Link, a very powerful adversary in investigations of this kind, and also

others, have considered them as hollow ; they were formerly thought to
VOL. I. F
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Rem. 2. The loco-motive, and similarly constructed muscles of the
reproductive system, consist of smaller or larger fibrous-bundles (lacerti ),
which are more or less separated from one another by means of cellular
membrane ; they are further provided with tendons, pm‘ﬁ{:ulm'ly at their
extremities, but frequently also in their middle, or Edge;i; sometimes
they are interwoven by them, or they are distinctly divided by them into
parts. The remaining muscles of the reproductive system constitute
eanals or reservoirs, frequently in such a manner, that their fibres appear
to run in opposite directions ; they less frequently decussate each other.
These muscles are frequently paler and destitute of tendon, but the
contrary is found to be the case in the heart; this last is likewise very
red in many fishes, where the muscles of loco-motion exhibit a very

slight degree of redness.

- 98.

The muscles are provided with a very numerous supply
of vessels and nerves; in warm-blooded animals they are
never reproduced ; they are likewise never found in morbid
tuamours, or in any other part of the body, than those in
which muscles are invariably found (in the muscular sheath,
as it is called).

99,

The muscular system is very ERtEﬂ'Ei‘FEIjT diffused through
the animal kingdom, but this is liable to very considerable
variations. In the larvze of insects and in worms (according
to the Linnean acceptation), we find, under the skin, scarcely
any thing more than muscular sheaths, the fibres of which
are generally but loosely joined together; they are less fre-
quently interwoven ; and, for the most part, very white.

Rem. Among intestinal worms, the Echinorhynchus is the only spe-
cies in which (on the proboscis) we find any museles which can be com-

pared to those of loco-motion. The muscles on the tail of the eraw-fish
F2
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108.

Among the compound parts, the vessels and membranes
are the most simple; theae hnwever, d1ﬂ'er ﬂgmn from one
another. :

Rem. When veaae'!a are considered in respect to their great extent
and Eﬁy production, they must be considered as next to the mucous sub-
stance, particularly in respecflm the nerves, as partes similares (68.
Rem. 1.); but when we consider them in relation to their distinctions
and composition, they must then be comprehended under the present
section. '

109.

‘Vessels are either of a common or a proper kind. To
the former class belong the arteries (a arteriee), veins (j phiebes,
vene), absorbent vessels (vasa absorbentic); to the latter,
the canals proper to secreting organs, as the biliary vessels,

the salivary vessels, the ureters and urethra, the tubulie
seminifera, &c.

flem. The secreting or exhalant vessels, and the vessels of the hair,
are also classed with the general vessels, and the latter have heaﬁ used
to explain many circumstances both by physiologists and pathologists;
but they require no mention in this place, as all that is necessary to be
said respecting these hypotheses will be found in the special physiology
(under the doctrine of the circulation of the blood, secretion).

110.

All vessels consist of at least two coats, and the blood ves-
sels’ of three; all of the latter kind, and likewise many of
the proper vessels, are provided with smaller or nutritious
vessels, which are denominated vasa vasorum ; many of them
are known to be supplied with nerves : to the absorbent ves=

gels of warm-blooded animals there is a peculiar glandular
or gangli-form apparatus attached.
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to this class of membranes, they do not however lie between two
membranes, but between cellular tissue and another membrane or
tunic.

115.

The fibrous membranes (tunice fibrose, aponeurotice) are
mentioned here merely on account of their connexion; all
that is necessary to be observed concerning them, has al-
ready been mentioned, 89, 91.

116.

The eulis vera (corium, cufis) is the membrane which
lies immediately beneath the epidermis; it constitutes a
covering which extends over the whole body; it is more
compact externally, and looser internally; it is plentifully
supplied with vessels and nerves, and is in various parts
supplied with sebaceous glands (glandule sebacee ).

Rem. 1. It is sometimes extremely thin, as on the face; in other situa-
tions, however, it is much thicker, as on the back and soles of the feet,
in which last, its external compact, and internal looser surfaces appear to
differ, as the former is coloured in the Negro, and in diseases of the skin
collections of fluid take place between it and the epidermis; or when
the old epidermis has died and pealed off, a new one may be easily re-
produced ; thus—it has been asserted that a peculiar membrane (refe)
or mmeus (mucus Malpighii) exists between the cutis and epidermis,
or they have, besides the cutis and epidermis, made a great number of
subdivisions, all of which are artificial. When the cuticle is macerated
in water, it is separated into laminze and mucus, but beneath the fresh
and natural epidermis, no mucus can be fonnd to exist, neither is there
any appearance of a second epidermis or Rete Malpighii, as is found on
the tongues of large animals, as the ox. The Exanthemata have their
seat rather in the external part of the skin, but this is easily transformed
into the other, '

W. Cruikshank (on invisible perspiration) describes a number of layers
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more or less in this respect, but generally without any incon-
venience, as the more important parts are also the more in-
variable.

Rem. 1. From varieties in this respect, we must except those changes
which are effected by disease, and which are often improperly distin-
guished. Thus, for example, some authors speak of the absence of the
gall-bladder ; but in those cases which have come under my observation,
the traces of its destruction were evidently perceptible, consequently,
it was no variety; we likewise hear of the round ligament of the hip
joint being absent; but this has happened in no other way than by pre-
ceding caries, by which it bas been destroyed. 'We must, in the second
place, except those changes which arise with increasing old age, and
where we are often at a loss, how much to ascribe to senility, how much
to those morbid conditions which have existed during the person’s life-
time. To this cause we may attribute the ossification of many parts,

the sand found in the pineal gland, the colour of the lungs, of the bron-
chial glands, &c.

Rem. 2. All kinds of varieties may be brought under two heads, of
which the first comprehends all those which arise from congenital for-
mation, which ought to undergo a change, but which has remained and
developed itself according to its earlier condition. If this prove inju-
rious in any respect to the person, it is denominated disease or mal-con-
formation, viz. the double hare-lip, the continuance of the membrane of
the aqueous humour of the eye, or the pupilar membrane, as it is called ;
if no bad effects are observed to result from it, then it is denominated a
variety, as a permanent division of the kidneys, the frontal bone when
remaining in two distinct parts. The second class comprehends all va-
rieties properly so called, which do not owe their origin to any earlier
condition, but to a peculiarity in the reproductive power. Thus, for ex-
ample, instead of the musculus obturatorius internus being, as is usual,
embraced above and below by a musculus geminus, the superior gemi-
nus is wanting, and the inferior is doubled in size. Thus it frequently
happens, that the median and musculo-cutaneous nerves unite, and in va-
rious ways; and when-such a state of things exists, then nervous twigs
are given off from the one which would otherwise arise from the other.
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Rem. 2. We find it occasionally asserted in authors, that the water in
cavities, viz. the brain, is completely evaporated; but when this is
the case, it is decomposed, and we can never consider it (with Kant in
Soemmerring vom Seelenorgan) as mere water. m

Rem. 3. 1 cannot conceive how all authors have been brought to be-
lieve, that those animals which belong to the camel species preserved the
common water which they drank in their stomach, when the analogy,
and the peculiar structure of these parts, should bhave brought them to
the conclusion, that a particular production of water took place in those
parts. More may be found on this subject, but to the same effect, in
Alex. Russel's Natural History of Aleppo, Ed. 2, Lond. 1794, Vol. 2.
p. 425

On the whole, the cases where camels are slain for the sake of the
water secreted in the cells of their stomachs, are very seldom to be found
in the journals of travellers ; and according to Goolberry (Fragmens d'un
Voyage en Afrique, T. 1. p. 357.), the relief it affords to caravans of
travellers, perishing with thirst, is very trifling.

Just as erroneous is the idea that the water is collected from without
in the sacks of the Nepenthes destillatoria; it is merely produced by
vegetation, as in the stalk of some others. Leaving the usual explana-
tion out of the question, we find much interesting and excellent matter,
and which greatly tends to support my views on the subject, in Rob.
Percival's Description of the Island of Ceylon, and in J. Barrow's
Travels to Cochin-china. Even the excellent Rob. Brown (Matth.
Flinder's Voyage to Terra Australis) entertains the unphysiological idea,
that the water collects from without in the sacks of the Cephalotis folli-
cularis, I am of this opinion with regard to the Sarracenia.

154.

Fal (ddeps, pinguedo, oleum pingue) is contained in the
cellular membrane of almost all parts, but in man it presents in
the greatest abundance in the orbits, about the kidneys, &c. in
the bones, and (in very small quantities) in the horny sub-
stance. When pure, it is white, inodorous, and insipid ; lighter
than water ; it varies in consistence according to the tempera-
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vesicles of the fowl as being as small as those of man; they are twice
the size, and resemble those of the amphibia in form, as drawn by

Hewson, and described by Gruithuisen.
I have been thus detailed in the above subjects, as I have every rea-

son to suppose, that in them will be found, at some future period, the
key to very important physiological truths. In these, neither the form
nor the size will be matters of an indifferent pature. Poli very justly
remarks, when speaking of turgescence, or the collapse of the same,
which he deduces from the vigorous or enfeebled state of the animal,
—=¢ Micrometrical investizations have their difficulties, still however,
it would be unjust to neglect its assistance on such a subjeet.”

161.

The vesicles of the blood are altogether destitute of any
peculiar motion. We see the stream of bleod in the vessels of
living animals rushing forward without the vesicles exhibiting
any motion peculiar to themselves, or without any change of
form. Whenadrop of blood is placed on the object-bearer, a
movement is observed which is caused by the action of the air,
and which is increased when the blood is placed on a drop of
water ; this motion continues for a longer or shorter time,
probably according to the various proportions of blood and
water. 'The same thing is more evidently seen when the
pollen of vegetables is placed among water, in oils, camphor,
and many other substances. We have just as little founda-
tion for considering them, like Eber, as infusoria, as for as-
cribing to them, with Déllinger, a peculiar course in the
cellular membrane, external to the blood vessels.

Rem. 1. To judge of this matter, it is only necessary to compare the
voluntary motions of the infusoria with the lifeless passage of the blood
vesicles; 151. Rem. 3.

J. Hor. Eber, Obss. quadam helminthologicze. Gott. 1798, 4to, tab.
—Doéllinger, O. 8. 23.
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168.

The cellular substance, as well as the serous membranes
which are formed solely from it, resists the action of cold
water for a considerable period, and swells out to a frothy
threaded substance, which after some time becomes putrid,
and dissolves. By boiling, it at first shrinks and becomes
firmer, but presently softens, and at length slowly dissolves
to gelatine ; so that by boiling flesh in the common way, itis
easily distinguished, and also a stringy substance remains
behind in the solution. In aleohol it becomes still firmer, and
protrudes more, so that however well a preparation may be
made, it soon loses its appearance in this fluid, and must be
prepared anew. When dried, it is just as little of a yellow
colour as when boiled. .

We must not overlook this circumstance, viz. that the cel-
lular membrane cannot be investigated free from other sub-
stances, but always contains absorbents, and generally other
vessels, at the same time ; and that this is the case in a much
greater degree with the skin and mucous membranes, in
which we have nerves, glands, &c. present, as well as the
membranes themselves. Thus these latter membranes pu-
trify the more easily the more complicated their texture ; but
on the whole, they exhibit the above-mentioned distinctions
of cellular membrane.

Rem. 1 hereby bring myself back to the second Book of this work
(112—117.), as chemists, for the most part, have not entertained the most
accurate views respecting the various membranes, nor can they have,

from the wavering notions of anatomists,

169.

The horny parts (cuticle, hair, nails, ) consist, according to
John, for the most part, of 90 parts out of 100, of a mucous-
like, hardened albumen, which is soluble only in the Papinian
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in which they are found. Those which are found in cold-
blooded animals not only endure the cold without injury,
but likewise a very high degree of heat.

Hunter (1. c. p. 117. Exp. 30, 32, p. 118. Exp. 37.) has in-
stituted some experiments on the annulata, the earth-worm
and leech. He never observed the leech restored to life after
being frozen, nor even the earth-worm (p. 125); J. H. L.
Kunzmann (Anat. physiol. Untersuchungen iiber den Blu-
tegel. Berlin, 1817, 8vo, S. 98.) has found the leech killed by
ice, and yet not ina frozen state. He mentions, however, the
narration of Falk, which contradicts his own observation;
and I myself have observed intestinal worms, which indeed
stand lower than the former, that, when I placed them, to-
gether with the ice in which they were frozen, in cold water,
they became very lively, and lived a whole day afterwards.
Hist. Entoz. II. 1. p. 62. Obs. 8.

The experiments instituted on the mollusca, viz. some made
by Hunter on the Limax ater and a common snail, are of very
little consequence (1. c. Exp. 31. and 36.). It is probable,
that they resemble in this respect the amphibia and fishes.

fem. 1 found the small snails on the 16th of April, 1817, very plen-
tiful in the hot springs (23° R.) of Abano near Padua, which Dom.
Vandelli (Dissertationes tres. de Aponi thermis, &c. Patav. 1758, 8vo,
p- 81—58. and Tractatus de thermis Patavinis. ib. 1761, 4to, p. 114.)
deseribes as a Buccinum, and which the distinguished Ranzani of Bo-
logna denominates Cyeclostomum thermale. Three days had elapsed
before I could examine them, when (19th) they appeared to be dead in
the sponge in which I bad placed them in the glass. But in warm
water of 237 they again began to move, stretched out their antenne,
&c.; they moved quite lively also in water at 30°. At 35—36° their
motion ceased, but returned again in some, as the water was cooled to
about 20°; at 10° motion was completely suspended, and on the same
day they could not be re-animated by heat.

I likewise made some experiments with the Helix Pomatia.—\When
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the bodies of such small animals. Thus the water which
surrounded the fish, must naturally have prevented the accu-
racy of the experiments.

I have only made experiments on this subject on a weak
Torpedo marmorata. The heat of the room (at Naples, in
the month of July) was at 21° and one-half, that of the water
182 ; the thermometer, when placed in the pericardium of the
fish, rose to 18° and one-half, which I repeated several times
with the greatest care. The heat has likewise been ob-
served to be greater in the bodies of other cartilaginous
fishes. Perrins (Nicholson’s Journal, 1804,) has found 22°
of heat in the stomach of the shark under 24° 48" south lati-
tude, while the water was at 19° and 5-9ths, and the air 20°
and 4-9ths. Davy (Treviranus, S. 26.) found the blood which
flowed from the great dorsal vein of a shark to be 22° and
2-9ths, and the temperature between the muscles of the back

. 999 and 4-9ths, while the sea was at 20° and 5-9ths, and the
atmosphere 20° and 8-9ths.

Audirae (Rapports de la soc, philom. 1. p. 136.) informs
us that fishes and amphibia, found in the hot water at Barrége,
always exhibited a temperature lower than that of the water.
Buniva (Mémoire concernant la Physiologie et la Pathologie
des poissons,4to, p. 12.) with great justice limits the importance
of the observations on fishes which have been found in hot
waters, but asserts, that he has found the temperature of
carps to be three degrees higher than the (probably) cold
water in which they were caught. He remarks, also, that
fishes easily become insensible in cold, and that they are
again re-animated by the eareful application of warmth, Ex-
periments by Krafft, Broussonnet, &c. the result of which
shews that the temperature of fishes is higher than that of the
water, may be found in Treviranus, S. 25.

Hunter’s experiments (1. c. p. 117. seq. Exp. 29, 35, 39,
10, 41.) afford, among others, extremely deviating resulfs ;
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183.

The temperature of the amphibia differs but little from
that of the external medium, but a difference certainly does
exist. De la Roche (1. c. p. 292.) likewise found by his ex-
periments, that the power of cold-blooded animals (frogs) in
retaining a lower temperature in a high and moist medium
was greater than that of warm-blooded animals. A rabbit,
whose proper heat was 31° and one-half, remained an hour
and forty minutes in a moist and warm temperature of 36°,
by which the heat of the animal rose to 34° and one-half. A
frog, on the contrary, after remaining one hour in the same
place, exhibited 21° and one-fourth, and retained the same
temperature after remaining half an hour longer. The heat
of another frog, in a temperature of 37° and one-half, remain-
ed at 27° and one-half.

Hunter inserted a thermometer, which in the air was at
5° and 7-9ths, into the stomach of a frog, where it rose to
7° and 5-9ths ; in an atmosphere heated by steam, the ther-
mometer, in its stomach, rose to 14° and 2-9ths.—At an at-
mospheric temperature of 11° and 5-9ths, it rose in the sto-
mach, and afterwards also in the rectum of a strong viper, to
16°, The same viper of 16° was placed in a cold medium of
9° and 7-9ths, when its heat sank to 2° and 2-9ths. Ten
minutes after, when the fluid was at 8° and 4-9ths, the tem-
perature of the viper fell to 19 and 1-3d, and after remain-
ing ten minutes in a fluid at 5° and 1-3d, it sank to 4-9ths, and
no lower; its tail froze, and it became very weak. A vi-
« gorous viper was brought into an atmosphere at 33° and
7-9ths, and at the expiration of seven minutes exhibited in
the stomach and rectum 26° and 8-9ths, and rose no higher.
The same experiment was performed on frogs with the same
result,

According to J. Davy (Treviranus, S. 26.), the temperature
of the blood which flowed from the carotid of a tortoise, was
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According to Braun (p. 432.), a sparrow died after re-
maining seven minutes in a temperature of 50° and 6-9ths ;
but he does not inform us what degree of heat the bird itself
had then acquired. Birds which are accustomed to the cold,
can bear it in a very high degree ; and J. Ge. Gmelin (Flora
Sibirica, T. 1. Petrop. 1747, 4to, Pref. p. Ll.) relates, that
magpies and sparrows in Jeniseik, fell down as if dead, at a
degree of cold at which the mercury was frozen, but that they
again recovered when brought into a moderately warm room,
and that the natives considered this as a very rare occurrence.
In the birds of warmer climates it requires no very great de-

gree of cold to produce asphyxia.

186.

Those animals which belong to the class of Mammalia,
particularly the smaller ones, approximate very nearly to
birds in respect to their high temperature ; but it is much more
changeable in them, particularly in those fallen in asphyxia.

Martine places the temperature of dogs, cats, sheep, oxen,
and pigs, at, from 30° and 2-9ths to 31° and 5-9ths.

Braun (1. c.) found that of the calf and pig to be 32°; that of
the goat, lamb, sheep, and cat, 30° and 8-9ths ; dogs 30° and
4-9ths. The seal (Phoca), according to the same author (p.
428.), possesses a temperature of 31° and 5-9ths.

Hunter (p. 115.) found that the thermometer, placed in
the rectum of a dog, rose to 30° and 4-9ths, in the right
ventricle of the heart to 30° and 6-9ths, in the liver to
30° and 5-9ths, in the stomach to 30° and 6-9ths. In
the rectum of an ox and a rabbit to 30°.—The usual heat
of the dormouse, Myoxus Muscardinus, is determined
by Hunter (p. 111-—113.) at 21° and one-third ; in the
cold (when they became more lively) it rose to 27° and one-
third, which is certainly too low. He found in the diaphragm

of the common mouse 20° and 7-9ths, in the pelvis
. L2
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diseases, in different patients. He mentions that some of
these, at the invasion of the cold stage of intermittent fever,
exhibited 32° of heat, while during the perspiration and after
it, the heat diminished to 30 and 6-9ths, or 29° and 7-9ths.
The greatest heat which he observed in fever was 33° and
3-9ths, which is certainly very high, and he observes that this
heat was intolerable to the patient: vide 191. Rem. 1.

John Thompson (Lectures on Inflammation. Edinb. 1813,
8vo, p. 46.) considers that the heat of an inflamed part never
exceeds that of the blood contained in the heart; the latter,
in the healthy state, generally amounts to 30° and 6-9ths,
but in disease it frequently rises to 32° and 8-9ths, or even
33° and 3-9ths (108° F.).

James Currie (On the action of cold and warm water)
divided an artery, and observed the thermometer which he
held in his hand sink, at first gradually and then rapidly, from
31€ and 5-9ths, down to 26° and 2-9ths. He then felt him-
self cold, and sank in weakness, when he saw his assistant,
the thermometer, which he still retained in his hand, fallen
to 227 and 6-9ths. I am acquainted with no other observa-
tions on the temperature of the body during syncope ; I think,
notwithstanding, that it must be lower than the above-
mentioned statement..

189.

Fhe sources of heat in living animals in general are to be
sought for in the changes which take place in the constituent
parts, as we are obliged to consider it as arising from these
in inorganic bodies. From the peculiarities of this change,
and the thereby predominating fluid, arises the proper warmth
of the body. Thus, for example, many inorganic bodies, as
we express ourselves, are better or worse conductors of heat ;
they take on a higher or lower degree of temperature, without,
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greater developement of his nervous system; the mammalia
would by far exceed the birds; these would differ but little
from the amphibia; and insects, with respect to their heat,
would be far inferior to the fish: none of which circumstances
exist. The electric organ of fishes, which is so plentifully
supplied with nerves, does not exhibit a greater degree of
warmth, even during the electric shock, than the other parts
of its body, which circumstance bears much against the opi-
nion of Buntzen.

Rem. 1. It is no objection to this doctrine to say, that if respiration
be the source of animal heat, the lungs must necessarily be warmer than
any other part of the body. The heat of a part depends on the quan-
tity of blood it contains ; thus people who are affected with an internal
hemorrhage, feel a sensation of warmth in the part, which arises from
the greater flow of blood in the abdomen. A numbed finger, when cut,
gives out no blood, as I have witnessed in the case of a friend, whose
finger (as it is said) frequently died ; but with the return of the blood the
finger became red and warm, and then the blood flowed from the wound.
It is not asserted that free caloric, as a substance, is disengaged in the
lungs, but that, during respiration, the blood becomes capable of exciting
heat. How this last happens, we know not, as we are unacquainted
with all other ultimate causes; but we know that it does take place, and
this s quite sufficient. .

Rem. 2. Treviranus (8. 54.) refers to an intimation of Autenrieth, that
the cetacea only breathe at long intervals, and yet possess a very consider-
able degree of heat. This idea has arisen from the water, which is repelled
* from the spout-holes, being so seldom seen, but which is in no such con-
nexion with respiration as to be considered synchronous with it ; it hap-
pens much less frequently.  Autenrieth in the same place (in the Salzb.
Zeitung, 1795, B. 3. S. 328.) also mentions an opinion, that whales, like
other fishes, breathe the air which is in combination with the water,
which is equally as erroneous as the former. This excellent natural
historian, however, had certainly given up this opinion, for in his Phy-
siology this circumstance is not mentioned. The former objection,
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191.

The regularity of the internal heat during an increase
or diminution of the external temperature, depends partly on
the uninterrupted action of the organs, by means of which the
generation of caloric is effected ; and partly by the individual
coadjutory functions, which are produced in the system by
these changes of external temperature.

The opinion which was formerly advanced by Boerhaave,
viz. that man and the warm-blooded animals were incapable
of enduring an external temperature which exceeded the inter-
nal heat of their own bodies, has been contradicted from so
many sides, that it may be considered as for ever subverted.
The temperature of many regions is greater than the animal
heat at certain times, Adamson (Histoire naturelle du Sé-
négal. Paris, 1757, 4to, p. 53.) found the temperature of the
atmosphere at Senegal, during the night, to be 26°, and in the
day 32°, in August, (the hottest time of the year) ; a thermo-
meter, with the bulb placed in the sand, exposed to the sun
at the same place, in July, shewed 60° and one-third, (p. 130.)
During his voyage to Senegal (p. 81.), the heat of the cabin
at mid-day (in November) was from 40 to 45°, and at night
from 30 to 32 degrees. Captain Tuckey, 1779, experienced
a similar heat on the Red sea, viz. the thermometer at mid-
night was never under 27°and 5-9ths, at sun-rise never under
32°, and at noon never below 352 and 5-9ths.

Mankind can also bear an artificial heat, higher than the
animal temperature, with great ease. In the bathing apart-
ments on the lake Avignano, near Naples, the greatest heat
at the time I visited them, in the month of July, was 35°,
which caused me no uneasiness. Blagden, among various
other English naturalists, who have experimented on this sub-
ject, suffered a temperature of 101° and 3-9ths, Réaum., or
260° Fah., for a period of seven minutes, and a dog some-
what lower, viz. from 220 to 236° Fah., or from 80 to 90° and
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When a person exposes himsell for a long time to an in-
tense cold, the warmth of the skin is thereby diminished, but
the internal heat is increased by means of the congestion of
blood. When the evaporation from the body+s diminished,
less heat is at the same time abstracted, and this condition
can be borne for a long period, particularly when the too
sreat determination of blood internally is diminished by ex-
ercise, without which another dangerous circumstance might
take place. Vide 188. on the increase of temperature in cold
fevers.

In the lower animals we find a number of assistant means
for preventing the injurious action of cold, as they are desti-
tute of all those means which we employ to protect ourselves
against its influence. Some of them forsake those countries
which are too caold, or afford them no nourishment during the
winter ; others which remain behind, are protected by large
coverings of fat, or the thick coverings of their skins; and a
third falls into a state of torpidity, by which the necessity for
nutriment ceases, and the circulation and respiration become
so weak that they have been denied by many to exist, and
indeed they do cease in some, so that the heat returns with
that of the atmosphere. . |

Rem. 1. Mémoire sur les degrés extraordinaires de chaleur auxquels les
Hommes et les Animaux sont capables de résister. Par. Tlilllet. Mém. de
« T'Ac. dessc. de Paris, 1764, p. 186—205.—The experiments of Fordyce,
Banks, Solander, Dobson, and Blagden, are communicated in three essays
in the Philos. Transact. of 1775. To admit, with the English authors, a
peculiar power in men of diminishing the heat, is very superfluous, for
the evaporation entirely solves this question, as Treviranus has very ex-
cellently explained it, with whom I agree in all that he advances against
the idea of suppressing perspiration by means of steam. Every day’s
experience in the vapour-baths confirms the truth of his arguments.

Will. Alexander (Med. Essays and Exper.) has made some very good

observations on the debilitating and cooling action of perspiration, but
his thermometrical caleplations are certainly inaccurate. Thus, he
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Rem. 2. Felix Azara (Essais sur I'Histoire naturelle des Quadru-
pédes de la province du Paraguay. Paris, 1801, 8vo, T. I p. 213.) in-
forms us, that Pater Guerra has related of a Mustela (Yagonaré), that its
urine is luminous, the moment it is evacuated. Langsdorf (Reise, II.
S. 184.) relates the same thing on the authority of another ecclesiastic,
who also assures us, that the uvine of the Mustela Putorius retains in
the dark the capability of producing phosphorescence for a!uhg time,
when it is kept in a glass.

Examples ot the phosphorescence of human urine may be found in
Treviranus (Biologie, IV. 8. 604. V. 8. 117.) and Heinrich (p. 384.). The
latter adds, that it is only found in the urine of people of a certain age.
In old people there is more phosphorus contained in the urine.

In the same place are communicated the examples of luminous per-
spiration recorded by Henckel and Hermstadt. On phosphorescence
after death, see 204. |
- Rem. 3. Electric light will be the subjer.:l; of 196.—The luminous ap-
pearance of the eyes, I consider, with Gruithuisen (Beitrage, S. 190—
201.), to be merely reflected light, for I only observe it when the eyes are
in & certain position where the light falls on them, and the head of the cat,
when cut off from the body, shines as it does during life. Pallas (Zoogra-
phia Rosso-Asiatica, T. 1. p. 14.) considers it as the action of the nervous
substance which 1s no where else visible; this, however, is contradicted
by the above-mentioned observation. I must differ from Treviranus
(B. 5. 8. 121.) in suspecting that it originates from the pigment of the
eye; for the ground of the eyes of cats, and all other animals whose eyes
are luminous, is destitute of the pigment, and are actually reflectent;
and also Sachs, whose eyes were luminous, was an Albine, and of course
destitute of the pigment. And had all those of whom similar cir-
cumstances are related, not been deprived of the pigment, they would
not have bad these facts to record. Heinrich (p. 387.) attributes the
luminous appearance of the eyes of cats, partly to reflection, and partly
also to phosphorescence ; as it is not always in the same degree, but is
sometimes excited voluntarily, and sometimes by rage, in the same way
as it is only excited in man during disease, and an excited state of the
nervous system. But this also appears to me to be no weighty objec-
tion, as by these they must he modified (by congestion, tension), and can
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perty, and had not indeed seen them alive. In Schneider's Systema
Ichthyologi Blochii (Berol. 1801, 8vo, p. 359.), we find a Raja Timlei
of Tranquebar mentioned, which perhaps is the same as the first species
of Russell; he mentions also a R. dipterygia from Tranquebar.—The
Torpedo sinus persici, which is described and figured in Kaempfer's ex-
cellent work (Amenitates exoticee, Fasc. 3. p. 509—515.), appears
likewise to be different. s

The same may be said of the Torpedo capensis, Schneid. p. 360.
John T. Todd (Philos. Transact. 1816, P. 1. p. 120—126. Some
obss. and expp. made on the Torpedo of the Cape of Good Hope,)
thinks that the Torpedo of the Cape is not different from that which is
found in Europe, but says himself that it is smaller, and that the tubes
are larger in the organ which is of itself less; and perhaps there are dif-
ferent species here, according to his own descriptions.

The American species which I have seen, appears also different.

The huge specimen figured in the large Ittiolitologia Veronese
(Verona, 1796, fol. p. 251. T. 61.) by Serafino Volta, as the Raja Tor-
pedo, which was found among the petrifactions of Monte Bolca, is cer-
tainly very different from all the living species that have yet been dis-
covered.

KRem. 2. The Rhinobatus electricus (Schneiden l. c. p. 356. n. 3.) is
described and figured by Marcgrav (Hist. Brasil, p. 152.) under the
name of Puraque. He says of it: ¢ Caput recens lucet noctu. Caro ejus
non comeditur, sed si comedatur, asserunt piscatores, per tres horas
semifatuos reddi homines, dein sponte ad se redire. Unius attactus
crepitum articulorum manus et brachii causat, qui tamen statim desinit,
et si in medio tangatur, artuum tremorem efficit. Capitur in Bibiribi

fluvio.” But according to the species it is without doubt a sea-
fish.

Rem. 3. We know nothing of the Tetrodon electricus, of which a
few specimens were found by Will. Paterson (Philos. Transact. 1786,
P.2. p. 882, 3. Tab. 13.) between the coral banks of the island Johanna,
m the Indian ocean (12° 13’ south. lat.), further, than that he and his
companions received electric shocks from it, which appeared to he very

considerable for a fish seven inches in length,
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it is very much to be suspected that the sensation he experienced arose
from the mere contact with the cold object, as it is very probable that
the zoophyte in question belongs to the vegetable kingdom.

194,

The electric organs, or, as they were formerly denomi-
nated, the corpora falcata, of the Torpedo marmorata and
ocellata, are very easily known. On each side near the scull
and gill, there is placed a body, which consists of many hun-
dred prisms of from three to six sides, which stand perpen-
dicular to, and close on, each other, extended from the skin
below to the skin above, and bound firmly to it by cellular
membrane, which are as so many voltaic columns. If we
examine these in a specimen which is fresh, or preserved in
spirit of wine, we observe each prism to consist of a tube
surrounded with nerves and vessels, with their membranous
walls, in which are found a great number (according to Hun-
ter, 150) of thin plates or partitions difficult to separate, and
arranged in horizontal layers on one another, with an albu-
minous fluid contained between each. When the columns are,
on the contrary, quickly dried, the plates are not only seen
more distinctly, but may be easily separated, and do not appear
to form any tubes, while the surrounding cellular membrane
- alone preserves this appearance. Todd (p- 121.) considers
the tubes as quite cylindrical, and that they have the appear-
ance of corners mgrely as the consequence of the appending
cellular membrane ; but this is evidently wrong. Girardi de-
scribes them also as six-cornered generally, and now and then
five and four-cornered. Three large nerves are given off on
both sides to these organs, dividing equally into parts, so that
they penetrate the tubes horizontally, and are entwined
around them in such a manner that each plate seems to re-
ceive its nerves as its vessels. 1In many of the prisms, con-
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from before posteriorly, and inosculate with each other; but
the fine ends of the intercostal nerves, under the smaller or-
gan, pass to the skin, and here they form fine and uninter-
rupted net-works, which cover the skin through its whole ex-
tent. A large twig, which is given off from the third branch
of the fifth pair, and is increased by a smaller one from the
par vagum, passes posteriorly near to, and parallel with, the
spine, from before quite down to the tail, passing directly
over the intercostals (crossing them at right-angles), and no-
where uniting with them, but distributing its twigs to the
muscles of the back. This is the nerve which Hunter consi-
dered as the par vagum, and which Fahlberg improperly de-
nominated the par electricum.

The organs of the Torpedo and Gymnotus electricus agree
in this, that they exhibit tubes or foramina, with which their
lamin@ form right-angles, and the intermediate spaces of
which are filled with a fluid. They differ, however, in re-
spect to the breadth and length of their organs, which, in the
Gymnotus electricus, are likewise firmly bound together at
every part, while the prisms of the Torpedo, and their trans-
verse lamin, have a loose connexion ; the supply of nerves is
very great in both, but in the Torpedo it is porportionably
greater.

Fem. 1. Stef. Lorenzini, Osservazioni intorno alle Torpedini. Firenze,
1678, 4to, tabb. contains very little matter of use to us.—John Hunter,
on the contrary, is entitled to much commendation, for having so admir-
ably described the anatomy of the Torpedo, as well as that of the Gym-
notus electricus, except in very few points; his figures, however, are defi-
cient. Anatomical obss. on the Torpedo. Philos. Transact, 1773, P.
2. p. 481—489. Tab. 20. An account of the Gymnotus electricus. ib.
1775, P. 2. p. 395—407. Tabb, 3.—Mich. Girardi, Saggio di osserva-
zioni anatomiche intorno agli orgaui elettrici della Torpedine. Memorie
di Matematica e Fisica della societa italiana, T. 3. p. 563—570, Tab.
He calls the nerves electric nerves, without comparing them with those
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considers the organ, on the contrary, as lying under the entire skin of
the fish, and as giving off transverse fibres, to which the nerve of tlu:—t. ]Ef'
teral line, the vagus, is distributed. But the figure which he gives of it is
so roughly done, that we can perceive no nerves in it. In the large work
on Egypt (Zoologie. Poissons. Tab. 12. Malapt. electricus,), the ﬁgul:e Te-
presenting the electric organ is equally as deficient, and is no where differ-
ent from that above-mentioned. Cuvier (Regne Animal, T. 2. p. 208.)
says ; “II paroit que la siége de cette faculté électrique est un tissu parti-
culier situé entre la peau et les muscles, et qui présente I'appavence d'un
tissu cellulaire graisseux (F) abondamment pourva de nerfs.” Tuekey
(Relation d’une expedition au Zaire. T. 2. p. 261.) mentions this fish
very slightly.

I perceive that the vagus, in the Silurus Glanis, passes to the lateral
line, but there is no net-work of filaments observable beneath the skin.

195.

By means of these organs, the fish in question can produce
electric shocks of greater or less intensity, according to their
kind, or the degree of vigour which they possess. The Gym-
notus electricus enjoys this power to the greatest extent, and
next to it the Torpedo.

That they are true electric shocks, is shewn by the perfect
similarity of all their effects, particularly by their capability of
being conducted and insulated ; the electric sparks which had
formerly never been observed, have been lately discovered
in the electric fish; and the sensation experienced by the
shocks received from these animals completely coincide, at
least according to my experience on the Torpedo, with the
sensation produced by galvanism. 4

Steffens (Schriften, 2. S, 110—136. Ueber die electrischen
Fieche) compares all these known appearances together, and
endeavours fo prove an analogy between these electric or-
gans and the muscles, an attempt which can never succeed.

KFem. 1. Besides the authors already mentioned, the following may
be referred to on this subject.
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frequently contradicted, but is now brought forward again by later phy-
siologists.

196.

Examples of true eleetric appearances in animals, in whom
such organs are wanting, as likewise in man, can at most
only be considered as very rare occurrences.

To these belong, in the first place, all those cases in which,
by rubbing the skin of man or the lower animals in the dark,
electric sparks become visible ; and secondly, the evident sen-
sation of electric shocks which are felt in the arm or in other
parts of the body, viz. at the exit of the second branch of the
fifth pair of nerves from the infra-orbital foramen ; they hap-
pen without any evident cause, or by sudden (too quick)
movements of the neck.

The prominent feature in the action of the electric organs
of these fishes consists solely in the immense preponderance
of theirnervous apparatus, to which we and other animals
can oppose nothing equal. Consequently, one Gymnotus elec-
tricus experiences no effects from the contact of another, be-
cause there is no change of equilibrinm produced by the con-
tact of two bodies which are equally supplied with the same
electric power ; but a greater power than is possessed by the
animal itself, viz. that of a galvanic battery, easily acts upon it.
Thus the action of these organs on us varies according to the
degree of their intensity, for they possess no specific property.
Who knows what other animals may suffer from us, and
whether a sort of numbness is not produced in them, when,
for instance, we stroke their spine with our hand, which is so
plentifully supplied with nerves; at least something of the
kind appears now and then to take place, when they are
thereby suddenly made to stand still. That the will is con~
nected with the production of these shocks, may be as easily
comrprehended as that volition is at all connected with many
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sation as if some person unsuspected had ruffled my hair. Electrieity
acted very beneficially on me. Excepting this, I was quite healthy.

Rem. 3. We might with great propriety class with these all nervous
effects on muscles and other organs, as they probably all arise from:
electrico-chemical processes. We will discuss these in the following

part.

197.

To the above-mentioned phenomena belong all those cases
where a spontaneous combustion is produced in certain per-
sons, which consumes them.

When we consider the cases which are as yet known, we
find, that with two exceptions, they were all females, who
were for the most part old, very fat, and addicted to the ex-
cessive use of spirits; in both the males, there were but few
of the parts of their bodies burnt, while in the women nearly
the whole of the body was consumed and burnt to ashes; in
these cases an oily soot covered the walls and the furniture,
which was little, or not at all damaged, and a burnt, disagree-
able smell filled the apartments.

The bodies of such persons have been considered some-
times as impregnated with spirits, and that they consequently
have become combustible ; but it may be objected to this in
the first place, that those who received their death in this way
were not all dram-drinkers ; and in the second place, the idea
is completely erroneous that the body can ever be so impreg-
nated with spirits as to become combustible, for the fire has
been seen even issuing from the mouths of great drunkards,
withount producing any combustion of the body.

Inthe only instance on record where a person was partially
seized with fire at the arm, so that having drawn people to
his assistance by his cries, he was enabled to relate to them
how the accident happened ;—he had felt a pain suddenly seize
the arm, like the blow [rom a club, and observed at the same
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vertebral animals, and of the invertebral animals in all those.
which have an evident muscular system, for it is peculiarly
on the muscles that this stiffness depends. The degree and
duration of this state in man, is in direct proportion to the
strength of the muscles. The more these are exhausted, as
for example, after chronic diseases, the more quickly does
this state of rigidity commence; and so much the later on
the contrary, the stronger the muscles were at the time of
death, viz. after acute diseases and violent death., When the
stiffness commences later, then it is stronger, and continues
longer ; that which commences early, soon ceases. In the
mammalia and birds, it commences at the moment when the
animal heat appears to be extinguished, and when the artifi-
cial stimuli appear not at all, or imperceptibly, to affect the
muscular contractions.

It always commences in the human subject at the trunk
and neck, it then seizes the superior, and lastly the inferior
extremities, so that the latter appear flexible while the for-
mer are rigid. The rigidity ceases also in the same way, at
first in the trunk and neck, then in the superior, and lastly in
the inferior extremities, which frequently remain stiff for many
hours after the other parts are completely relaxed.

Rem. 1, 1 agree in the observations of Nysten (Recherches, p. 384
—A420.), that the seat of rigidity is in the muscles, for, if we cut through
the muscles on which such a contraction would depend during life, we
see that it immediately ceases. I cannot however coincide with him in
considering it as the remains of muscular power, for we can throughout
see no cause, why the power of strong muscles should be longer in re-
turning, or why it is renewed according to this determinate course from
the trunk ; I consider it on the contrary, to be the consequence of a
chemical process, which from the termination of nervous influence (per-
haps thereby) develops itself, as in this there is nothing objectionable.
This seems also to be shewn by the following experiment: I observed
in a dead subject, that the neck was stiff, and drawn obliquely to the left
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the state of the body, previous to death, and according to
the external circumstances to which the body is exposed
after death, so that on this account many varieties arise.

Rem. The authors who have written on putrefaction were, for the
most part, actuated by particular views—to find out whether putrefaction
had already existed in the living body, or whether an approach was
made towards it (on which subject see the following book), or by what
means putrefaction might be avoided, &ec. The minute investigation of
the human body, and those of all other animals, is particularly wanting.

Abr. van Stipriaan Luiscius, Abbandlung zur Beantwortung der
Frage, welches sind die Ursachen der Fiulniss in vegetabilischen und
thierischen Substanzen, und welches sind die Erscheinungen und Wir-
kungen, die durch sie in ihnen erzeugt werden. A. d. Holl. Marburg,

1800, 8vo. :
Ueber die Faulniss lebender und todter thierischer Kérper, iiber

Faulkraokbeiten und faulnisswidrige Mittel. Hildburgh. 1795, 8vo,
Adam Seybert, Abhandlung iiber die Faulniss des Bluts im lebenden

thierischen Korper. A. d. Engl. Berl. u. Lpz. 1816, 8vo.
Essai pour servir a I'histoire de la putréfaction. Paris, 1766, 8vo. 48
and 578 are only experiments made with antiseptic medicines.

203.

When persons who have been generally healthy, die from
old age, their bodies, when under favourable circumstances,
retain for a long time the appearance of sleep ; the warmth is
very gradually extinguished, and putrefaction commences late,
~and proceeds slowly forward. 'The bodies of those persons
also, who diefrom a general consumption, a loss of blood, and
similar ecauses, and from long exhaustion, remain a long time
before they are seized with putrefaction. On the contrary,
when people are killed by quick acting poisons, particular-
ly by these which are denominated septic, by lightning,
or by the operation of a disease, destroying at the same time

the nervous and reproductive power, as in putrid fever, in
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darker, which it communicatés-to the muscles in its region
(one of which, from this circumstance, formerly received the
name of lividus); the parts sink more and more, are partly
dissolved, and partly separated in the form of gas. The sul-
phuretted, phosphuretted, and carburetted hydrogen gases,
ammonia, water, and carbonic acid, are particularly evolved.
The brown or darkish coloured drying residue, consists of
bones, cartilages, &e. in which fat, carbon, ammonia, &e. are
found.

Putrefaction generally proceeds more gradually when the
body is placed in the earth, particularly as it is modified by
dampness. In a large quantity of water, a greater proportion
of it is converted into adipocire.

At a great heat, as in summer, particularly when the atmo-
sphere is damp, putrefaction proceeds forward very rapidly.
The surface of the body quickly becomes of a grey, green,
or a greenish black colour, the cuticle rises in vesicles which
break, and disagreeable fluids are discharged from the na-
tural apertures, as the nose, the mouth, &c. The tumid ab-
domen bursts, and a disgusting smell spreads around the apart-
ment. Every thing is quickly decomposed, and even the hard
parts begin to be destroyed, so that the air, the insects, and
reptiles, soon consume the greater part of the remains,

Rem. In northern regions we generally have scarcely any conception
of the rapid progress of putrefaction. In southern Europe, for example,
a fish is scarcely dead when all the brightness of its colour vanishes;
it appears dull, dirty, the eyes are sunk, and in the night, perhaps
twelve or sixteen hours after death, we already find it in a state of phos-
phorescence.

This rapidity of putrefaction is certainly a very fortunate circumstance
for the inhabitants of these countries, as by this the baneful remains of
dead bodies are quickly dissipated, although, at the same time, it limits
the efforts of the naturalist, on account of the bodies lovsing so quickly

their natural appearance.
N2
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2009.

We aseribe Zife or vitality to those bodies or organisms in
which we observe the existence of action. This expression
implies nothing different from organism, but only its organic-
being, recognized by us; in the same way as the expression
death, distinguishes that condition of the body in which vitality
has ceased to exist, and in which it no longer appears as an
organism, but merely as its inorganic remains, or the corpse.
1t is also possible in some cases to be uncertain whether the
body be actually dead or not (vide 2.) ; as perhaps the recently
dead body may not be sufficiently distinguished as such, by
the form and other individual symptoms; and in this case we
either refrain giving any judgment, until we are enabled by
further observation to give it with certainty, or we say that
the body is at present in the state of asphyzia.

flem. As we would merit no blame from being unable to tell with
certainty whether a human body, lying at a distance, were a person
sleeping or a corpse; neither can we deserve it, when, on account of the
very fallible symptoms, we are unable to decide with certainty in the
above-mentioned case. The symptoms of vitality are frequently very

indistinet and obscure, ‘as for example, in an animal ovum, or a vegeta-
ble seed ; in animals which are torpid, frozen, &c.

210.

All organic bodies are comprehended under the animal and
vegetable kingdoms, both of which, in their simplest forms,
approximate very nearly to each other ; but the more they are
developed, so much the more do they diverge.

Hem. 1. It would be very natural to imagine that the most perfectly
organised vegetables would rank next to the lower classes of animals ;
this, however, is nowhere the case ; it is only at the commencement
(rudiments) of each chain that they resemble.






205

211.

The rigid cellular structure of vegetables (67.) is very cha-
racteristic of these bodies, when we compare it with their soft
and formless elements. All their organs likewise, are so
firmly connected with each other, that no one of them can -
move of itself, and even of the external parts, it is only those
which are connected by joints that admit of motion, and which
is effected merely by force or elasticity.

Rem. 1. Let us only compare the flight of the stamina in the Lo-
pezia, Berberis, &c. or that of the seed in the Impatiens, Geranium, or
even the more extensive motions of the leaves in the Dionza Muscipula,
Hedysarum gyrans, Mimosa pudica, sensitiva, &c., or those of the Os-
cillatoria, with the movements of animals of any order whatever: in the
former, it is like the uniform and mechanical motion of the seconds
of a watch, while in the latter, we observe the greatest diversity
and multiplicity of motion.

Oken formerly imagined that the spiral vessels answered the same
purpose in vegetables, as the nerves in animals; but the woody fibres
of these vessels have nothing in common with the nerves of animals—in
soft mucus, loosely embedded, delicate, and continually changing parts.

Rem. 2. Tt is very improper to ascribe loco-motion to vegetables, be-
cause in some the roots or bulbs are lost in one place, and spring np again
in another, or because some climb or creep forward ; for this latter is only
the growth and inerease of the vegetables, and the former is referrible to
the short duration of certain parts, while the new parts are never found
altogether to arise from the same place in which the old ones were
gituated. It is only in animals that loco-motion exists, and in these
throughout the whole. I know only of one circumstance in the vege-
table kingdom, which at first sight might be considered as such, viz. the
separation of the male flower of the Vallisnieria, in order to come in con-
tact with the female flower ; but this also is an impulse, and no voluntary
movement. How altogether different from this does the separation of the
vorticellz from their stalk appear, in order to swim about as infusoria,
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It must be admitted, that the fluids only represent the first step to-
wards life, and that they rank lower in vitality than the solids, but they
can never be considered as dead matter, for then they would operate in-
juriously on the system, and consequently must be removed, or they
will destroy.

Rem. 3. The excrement / Excrementitia) and concrement are dead
substances, and foreign to the body; they must consequently be expelled,
or they will operate injuriously on the system; but the concrements are
sometimes inveloped, and in this manner they may, like other foreign
bodies, be borne a long time.

Rem. 4. As all the parts of the body are vital, the seat of life cannot
be sought for in any one part of the system. There are certain organs
of great influence, particularly in a compound system, which are to he
considered as the central organs, the suppression of whose action is
therefore very injurious, and indeed fatal; on which account the study
or investigation of this influence becomes very useful, as will be shewn
more clearly in the Special Physiology; but in this there is nothing
which could lead us to the belief that life is seated in any one particu-
lar part. From the great variety of systemns, and the absence of central
organs, in many animals as well as plants, this seat must have been consi-
dered as varying very much, and indeed in a great many it must have
been considered as altogether wanting.

213.

The property common to all the parts of every system is
incitability (incitabilifas), or the peculiarity or power of
being excited (incited) by stimuli (incitamenta) to re-ac-
tions.

Hem. 1. The word Incitabilitas is much less ambiguous than Irritabili-
tas, an expression used in so many various senses, which is sometimes al-
together of a general signification, and as synonymous with the above ; it
is used by Gaubius to signify the increased morbid irritability ; by Haller,
on the contrary, as by nearly all physiologists of the present day, to denote
the muscular power; while the word Incitabilitas, particularly since the
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still more precise, and only have admitted the action of the sensorium on
itself and the rest of the system as internal stimuli.®

216.

Stimuli are either psychical or physical ; the latter are
either chemical or mechanical.

Rem. 1. We denominate those stimnli psychical, which arise from
the mind, or are capable of acting on it, without our being able to con-
sider the matter itself as the operating cause. It is understood from the
intimate connection of the sensorium with the rest of the body, that the
one cannot be affected without the rest being affected at the same time,
but then, we are always able to discover their heterogeneity. When, for
example, by the description of the moral power which resides in us, we
excite any one to a noble determination, or when, by contemplation, we
at length arrive at a fact, we can by no means consider this as physical.

Rem. 2. Physical stimuli can only act chemically or mechani-
cally, and it may be either in one of these ways, or, as is general, in
both ways at the same time. It is frequently said, that stimuli act
either chemically, mechanically, or dynamically; the word vital is also
frequently used instead of the latter term. Neither of them can be
commended. All stimuli may be denominated vital or dynamic, inas-
much as they only act on the living body, and inasmuch as they are
ascribable to a power or cause, which we do not understand ; but we
can only represent to ourselves the mode of their action, as chemical or
as mechanical. To reckon yet a third, or dynamic mode of action, signi-
fies as much as that we accurately understand the mode of action of the
others, which, however, is not the case. If we say with Plenk (Phy-
siologie der Pflanzen. Wien, 1795, 8vo, S. 2.), that organic bodies are
composed of solids, fluids, and a vital power, we might likewise conceive
to ourselves stimuli, which act upon this last constituent. But as the
one does not exist, the other of course falls to the ground. Whenever a
stimulus deranges the action of an organ, or causes alesion of continuity,
and if at another time this is followed by a great general action, this ac-
tion must be considered as consisting either in the deranged state of the

organ, or of the whole system. :
VOL, I. 0
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219.

For the other (soft) parts of the system, of the vegetable,
as well as of the animal world, there is one common character
of the state of excitation, or of excitement to a certain degree,
or turgidity (Zurgor), which may be by degrees diminished or
increased, and only ceases with death.

Rem. We observe in plants a degree of weakness, or a withering ap-
pearance, when they are not sufficiently supplied with water, but as
soon as they are watered sufficiently, they appear lively and vigorous.
The most powerful man, after a great loss of blood, sinks from weakness ;
his eye becomes dull; in joy it is bright or full of vivacity, in inflam-
mation it is painfully turgid, &c.

Ern. Benj. Gottl. Hebenstreit, Doctrinz physiologicae de turgore vi-
tali brevis expositio. Lips. 1795, 4to. On this subject—Reil in his
Arch. 1. B. 2. St. S. 159—178.

G. R. Treviranus, iiber Lebensturgescenz. In his physiolog. Fragm.

1. Th. S. 57—102,
J. Fr. S. Posewitz, Bestimmungen des durch die Gefiiss- und Ner-

venporen entweichenden fliichtigen stoffs. Giessen, 1803, 8Svo, S. 19
—36. '

220.

-

Next to this common turgor (219.), many systems of or-
gans, in more complicated organised bodies, distinguish them-
selves by the peculiar direction of their increased irritability,
so that we distinguish it from the general incitability of the
other organs by particular names. In ‘membranous parts
we call it Zension, contractility; in muscles muscwlar power,
irritability (Irritabilitas ) ; and in the nerves, nervous influence,
sensibility (Sensibilitas ).

The moral influence (vis psychica) distinguishes itself from
all the others, but approximates more to nervous power than

to any other.
0z
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number of positions are accurately deduced, or appear to be so, and thus
the most unsatisfactory, the most improbable circumstances, are blended

together, and pass for truth.

223.

Mueh more reasonable is the manner which was instituted
by Reil. He does not mention matter, nor deduce life from
matter, purely as such. He considers life as the effect of the
form and constitution of matter, and indeed we can attribute
it to nothing else when it is agitated concerning life in gene-
ral; and it is with great impropriety that Hildebrandt left the
form out of the question, and attributed: it solely to the consti-
tation. The constitution can only be capable of assuming the
vital state, and the life, or vitality of the system, commences
primitively with the form.

What constitution it is which qualifies the form of the fu-
ture system, is altogether hidden from us; but this-much we
know with certainty, that such an one is only capable of life,
which has received its origin from other organised bodies.
It is quite determined with respect to most organic or living
bodies, that they derive their being only from organisms of
the same kind; we have also reason tosuppose that other
more simple organic bodies likewise originate in the same
way ; but an organic body is never derived'from an inorganic
source,

We are consequently obliged to maintain, that Zfe arises
only from the form and constilution of erganic matter ; but
the explanation is very much confined by the circumstance,
that this quality must in the first place be presupposed.

Rem. 1. T refer for farther information on. this subject to Reil's paper
mentioned 207., and to Hildebrandt's observations in his Physiologie,
8. 46. &c.  When a peculiar organic matter is denied by so many, this
is merely because we are acquainted with no peculiar organic funda-
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Rem. 2. The vital power of later authors is the Eswgud» of Hippo-
crates, on which the work of Abr. Kaau Boerhaave, Impetum faciens
Hippoerati per corpus consentiens, 1745, 8vo, is well worth the reading.
The Archwus of Paracelsus, which is generally considered as the same
thing, properly signifies a generally extended power of nature, Para-
celsus distinguishes therefore an Archeus Microcosmi, which suits us
better, and also speaks of an Archzitas, viz. Stomachi. Helmont, on
the contrary (in the Ortus Medicinz, 1. v.), frequently speaks of the Ar-
cheus exactly as the vital power is now spoken of. :

225.

Instead of one, to admit of many vital powers, does not at
all improve the matter ; and only makes it so much the more
obscure and confused, when they are viewed as independent,
and arranged each for itsell. For, if a unity must arise
therefrom, which, in the system is undeniable, what is the
cause of it? Is it perhaps the general vital power arranged
above these again? This again should give place to the
universal All, dwelling also in the most simple bodies.
Here we are fallen into a labyrinth, which is certainly not
necessary.

We are not, however, to be bla.med when, for the sake of
brevity, we distinguish the peculiarities or actions of systems
by peculiar names, in so far as they are evident to us, as is
already observed, 220. The views of physiologists, how-
ever, are so various on this subject, that it is impossible to
enumerate all the powers mentioned by them.

Besides the mental power, which, as has been already said,
15 independent of all others, it appears to me as admissible to
distinguish muscular irritability and nervous sensibility from
the general incitability, as indications of the same life. The
reproductive power (‘nisus formativus, vis plastica, reproduc-
tiva) is, doubtless, nothing more than an indication of the
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themselves (Haller’s vis morfua), by means of which all solid
parts retain their connexions after death, until putrefaction has
exercised her right. ‘The fluids, which are and must be in
perpetual motion, do not entirely require these powers.

The cooling power, very superfluously accepted by the
English, is already mentioned, 191. Rem. 1.

To admit of a power proper (vis propria ) to every part of the
body, which has any thing peculiar in its function, can only be
prejudicial, as we are consequently obliged to stop here, and
thus the investigation is put to an end. It is certain, that an
organ of a peculiar structure, must act in a way peculiar to
itself ; but it does not follow that there must be a proper
power for such function, but the universal power of the sys-
tem must produce different results in each particular organ.

Rem. The contractility of plants has already (220.) been the subject
of consideration. I only remark at present, that on account of the sim-
plicity of their construction, the action of their contractility, as vis repro-
ductiva, is likewise simple ; so that in them there is much more danger,
in many circumstances in overlooking the influence of life, as for example,
the motion of the sap. If the experiments of Matt. Gozzi (Giornale di
Brugnatelli, Dec. 2. T. 1. Pavia, 1818, 4to, p. 199—201.) are true,
the internodia of the Chara must have a double connexion, and the
known ascent and descent in each part must be quite independent. This
naturally brings the Hirudo vulgaris to our mind, which we can cut
through the middle, and yet the circulation will go on in each half inde-
pendent of the other. If the Chara possessed transverse vessels (which

I have never seen), as they are visible in the other, then the fact would
certainly not be so obscure.

226.

Other physiologists, particularly those of later years, have
brought forward the hypothesis, that the powers of organic
bodies cannot be distinguished from the physical powers, as
they are denominated ; but that they are exactly the same, only
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followers, that the body is formed, and the organisation go-
verned, by the soul, we then evidently impose on it a duty
for which it is not formed. How could it select and arrange
matter unknown to it, and produce motions of which it com-
prehends nothing, and in an organisation with which itself
originated ?

When we divide an animal or a plant, and observe that each
part retains its life, and continues its growth, what then be-
comes of the soul ? It must then be divided likewise, in order
to grow in all its parts. Aristotle indeed admitted a vegeta-
tive soul, but in order to explain this we must compare it
with the soul properly so called, and we will presently per-
ceive, that it is nothing more nor less than the vital power, or
vis reproductiva, under another name.

228,

If we sum up all that has been said in this chapter, we will
find, that we must satisfy ourselves with considering life and
the system.as given both at the same time, originating in and
propagated by other systems, without separating the one
from the other, or attributing to it a peculiar origin.

Should any one, however, employ, according to his fa-
vourite views, the chemical or the electric processes, and by
these strive to discover a solution of this in the affinities and
polarities of parts ; or should another rather follow the theory
of structure, and by means of the knife and microscope at-
tempt to solve the enigma ; or should a third choose the ap-
pearances of incitability in the healthy and morbid state, as
the subject of his enquiries ;—each of these will serve to enrich
the science, but the one will require the assistance of the
other, by which union they will contribute far more to the
pursuit. Although we may not be able to arrive at the chief
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tion. Every person has something peculiar to himself ; but
as there are many persons who, laying these finer distinc-
tions (Nuances) aside, pretty nearly resemble each other in
their principal constitutional features, we have, on account of
this agreement, ascribed to all such persons the same tem-

perament.

Rem. Authors have very frequently failed in determining the tempera-
ment, on account of having sought for its source in one part of the sys-
tem only. Thus the constitution of the fluids (of the blood) was
viewed, as it was considered by the school, as if the blood contained at
one time more water, at ancther more red particles, and at another more
yellow or black gall; thus they treated of the temperaments, as Haller
occasionally did when on the doctrine of the blood; thus also arose
the denomination of the whole as temperamentum, from its compasi-
tion; and individually a temperamentum sanguineum, cholericum,
melancholicum, and phlegmaticum ; from which they again constructed
medium states, viz. a temperamentum cholerico-sanguineum, sanguineo-
cholericum. They afterwards retained 'these names, but treated the
temperaments as justly originating from many causes, among which the
relation of the psychical to the physical, and that of sensibility and irri-
tability, rank first. _

Kant very excellently treated the temperaments in respect to the
feeling for the sublime and beautiful, in his work entitled: Beobach-
tungen iiber das Gefiihl des Schonen und Erhabenen. Riga, 1771, 8vo.

J. Fr. Theod. Mallinkrott, de temperamento, quod mﬂdlcnrum est.
Marb. 1789, 8vo. +

Guil. Ant. Ficker, de temperamentis hominum. Gott. 1791, 4to. + -

Jgnaz Niederbuber, Ueber die menschlichen Temperamente. W’:en,
1798, 8vo. 1

J. N. Hallé Mém. sur les obss. fondamentales d’aprés lesquelles'pent
étre établie la distinction des tempéramens. In the Mém de la soc.
méd. démalation, T. 3. p. 342394, (The grounds of this Memoir
appeared in Paris early in 1807, as a Diss. by Husson, ssai sur une
nouvelle doctrine des terpéramens.)
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5. The gentle, mild: great placidity of mind, which is
otherwise favourably developed, with a moderate or weak
developement of body.

6. The dull or phlegmatic : a great degree of dullness and
laxity both on the physical and moral side.

7. The t#imorous (delicate, hypochondriac): great sus-
ceptibility of mind predominating over a sparely developed
body.

8. The gloomy, sad (melancholic): great susceptibility
of mind, which rules over and frequently deranges the
body.

Rem. By all of these temperaments, there always remains a great
degree of uncertainty for each particular case, on account of so much
being individual, and as the temperaments do not continue the
same in the same persons ; but more particularly, as we seldom
know others, and often scarcely ourselves, sufficiently to enable us to
ascertain the temperament in those cases where the dispositions are not
very distinct. This study ought not, however, to be neglected, either
by the physician, or any other person who has any thing to do with the
knowledge of mankind.

235.

The sex exerts a very great influence on the system.

The body of the man is larger, more firmly constructed in
all the parts, and the outlines more acute; the bones, liga-
ments, muscles, and nerves, are stronger ; the brain is larger ;
his organs of voice, respiration, circulation, and digestion, are
of more extent and power. Man is less irritable, and less
susceptible of feeling, consequently also, morally stronger,
and better adapted for exertions ; more obedient to reason
than feeling ; self-instructive ; capable of entertaining the
noblest friendship towards man ; frequently despotic and un-

just towards woman, yet often- outwitted and governed by
P2
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so much danger, which is' so much the greater the younger
the child is.

The following years of infancy, formerly reckoned as long
as the tenth, but now generally to the seventh year, are inva-
riably those of the most active reproduction, and are therefore
threatened with various peculiar diseases, as Scrofula, Rha-
chitis, Hydrocephalus. The children at this age certainly
appear to be aware of the distinctions of their sex, but this is
by our example and instruetion ; if treated alike, the only dif-
ference would be a greater degree of strength in those of the
male sex. They are all without malice, lively, playful,
thoughtless, wearied alike, and require a long sleep. Dur-
ing this period (the sooner the better), the most important
part of their education must be finished,—the child must be
obedient and faithful.

The period of ekildhood eontinues till that of puberty, which
arrives much earlier in the female, whose developement
is much- more rapid; so that the young virgin, accerding to
her manner of life, strength, &c., in the middle countries of
Europe, begins to menstruate between the 12th and 16th
years; in northern countries it is much later ; from the 8th to
the 12th years, she is, like the boy, thoughtless and gay, but
then the sexes commence to separate. 'Fhe boy changes his
voice from the I5th to the 16th year. This is the period of
rude action and self-will, and it requires much vigilance lest
the awakening sexual impulse have any injurious conse-
quences.

The period of youtk. The girl, once thoughtless and wild,
now assumes the character of the woman, is decorous and
well behaved; the ungovernable boy becomes the youth,
vigorous, sprightly, agreeable, and' gay ; the joys of life bloom
to his view, and the world is opened to his ardent eye.
Happy he, if he can retain to himself that purity of heart and
manners whieh is the joy of life, for if they should be












235

climate. To these may be added domestic troubles, disap-
pointed expectations, diseases badly treated, and a number
of other injurious circumstances, which cannot be attributed
to the influence of climate.

When we view health in the abstract, we find, that the
regularity of temperature in warm climates is very beneficial
in diseases of the lungs, so that nothing more salutary can be
recommended to them than a journey thither. Thus Hum-
boldt (Reise, 2. S. 191.) remarks, that the tooth-ache is very
seldom seen in uniformly warm temperatures, but that it
already appears on the back of the Cordilleras. The lues ve-
nerea is not in warm regions the terrible disorder which pre-
vails among us. We find that the inhabitants of these, on
the contrary, are much infested with diseases of the liver, in-
testinal canal, and of the digestive organs in general ; and also
fevers of the most fatal description, which are generated in
these organs, are very common, and it is particularly by these
that strangers are swept away. We must here content our-
selves with the examples already given.

The inhabitants of warm climates, when in cold regions,
suffer from an opposite class of affections. They tremble
from cold, when the temperature appears warm to us ; but as
gain is not their object, they are not so tormented with the
furies of avarice as the Europeans are with them. It is par-
tn:ularljr the scrofulous affection, in all its degrees, whlch
aw&lta them, viz. of the lungs.

If we apply ourselves to the consideration of the influences
of climate on the native inkabitants, we then find that these are
almost inapplicable to them alone.

He that contents himself with pointing out superficially
a few distinctions between the inhabitants of the frigid, tem-
perate, and torrid zones, is employed in an easy task ;

but he, who strives to penetrate deeper, will be very difficult
to satisly.
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of more noble feelings and conceptions had neutralized, at his fifteenth
year, more than half the difference between him and the Americans
of English extraction.—We daily observe the same thing among our-
selves, when rude children, if they have not proceeded too far, have,
by proper cultivation, become quite different persons.

To speak more individually of the other points, would be hera partly
superfluous, as much of this, viz. the influence of diet, motion, affections
of various kinds, the difference in the access of puberty in various cli-
mates, &c., will be discussed more particularly in the Spﬂci:ﬂ} Physiplﬂg}r :
and it would partly interfere with Pathology, to whose province some of
these circumstances more particularly belong. '

The greatest part of what belongs to this subject is treated of in Zim-
mermamn’s excellent work Von der Erfahrung, with as great a degrea
of talent as of learning. The very celebrated work of Cabanis, on the
contrary, is somewhat superficial: Rapports du physique et du moral
de 'homme. Ed. 2. Paris, 1805, Voll. 2. 8vo. ;

Rem. 2. 1 shall i:m]y' relate further, the cosmical influences, as they
are denominated. It'is known of animals, that many of them have a
presentiment of bad weather, as they are evidently more exposed to its '
influences than we are, who are only sensible of something like this
during the diseased condition. Thus people affected with gout and
rheumatism, frequently experience similar presentiments, and when the
stump of an amputated limb, &c., suffers in this manner, it is referrible
to the same cause. Febrile diseases, likewise, particularly in tropical
countries, where the weather is more regular, are very much exposed to
the influence of the moon.

Rich. Mead, Mechanica expositio venenorum. Accedit Tractatus de
imperio Solis ac Lunz. Francof. M. 1763, 8vo.

Franc. Balfour, A collection of treatises on the effects of sol-lunar
influence in fevers and other diseases. Calcutta, 1805, 8vo.—The prin-
cipal work on this subject.

J. Kiimpf (Abhandlung von einer nenen Methode, die hartniickigsten
Krankheiten, die ihren Sitz im Unterleibe haben, zu heilen. Lpz. 1786,
8vo, 5. 563—568.), communicates some very interesting information

respecting a physician named Burkhard, who attributed a great deal to
these influences.
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a scientific purpose, ought not to accustom himself to ex-
ercise of any description; he thus becomes uniform, while
the acquired activity would not compensate for the want of
invention.

When people vary in their habits, they themselves gene-
rally alter. Man does not love that which he loved in child-
hood, because his constitution is changed. Not only his
palate, but his stomach requires different nuiriment. Thus
we observe persons under disease forsaking many of their
former habits. It is frequently very injurious, and we re-
joice when we observe the patient returning to his for-
mer habits, as he then approximates more to his former con-
dition.

Almost every person hits upon some particular stimulus,
to which he finds it impossible to accustom himself, and this
peculiarity is distinguished by the name of idiosyncrasy.
Some particular flowers exhale an odour which is perhaps to
us disagreeable, but is very grateful to others; particular kinds
of food perhaps go against our inclination, excite vomiting or
perspirations (as for example, the nettle-rash in some per-
sons after eating crabs or muscles) ; particular medicines act
injuriously on some persons, which act beneficially on people
in general ; and there are even those who cannot endure the
sight of cats, spiders, &e. Much of this is owing to affecta-
tion or imagination, and I myself have witnessed a case,
where the person pretended he could not by any means
endure opium ; he, however, used it under another name, and
the effects of it were very beneficial ; there are many cases,
however, which are actually undissembled, and this is seen
so much the more evidently, as such idiosyncrasies sometimes

entirely disappear after a disease, as the person advances in
years, &c.

Llem. If we compare in the above manner the effects of habit and
uliosynerasy together, and consider both as liable to change under cer-
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manials can also, under favourable circumstances, viz. under
the protection of man, wean themselves from it.

Thus it is only to be considered a susceptibility possessed
by some animals, given to them for the sake of their preser--
vation against certain degrees of cold, which benumbs
them, together with a capability of sustaining life under a
diminished vital action. * But should reproduction cease en-
tirely, they die.

We may thence infer, that in people who have, during dis-
ease, lain a long time as if dead, and again reeovered, the
process of respiration and circulation have, in like manner,
not been entirely suspended; the circumstances might also
be something similar in those who have been found' be-
numbed in snow, and afterwards saved. In those who have
lain in water, however, the circulation and respiration are
completely obstructed, and thus the shortness of the time
which will admit the possibility of resuscitation. According
to the observations made on torpid animals, it is probable
that the galvanic stimulus might be the most efficacious
means to be employed for the purpose of resuscitation, but of
course, in an adequate degree of strength.

HFeem. 1. Among birds, the swallow is the only one which passes into
the state of torpidity, but this, again, is so much disputed, that a book
might very easily be written by collecting all that has been said on this
subject. That they could pass the winter completely covered over with
mud and’ water; scarcely any one- will be inclined to believe, who has
witnessed the torpid state of animals ; nor can any one explain how they,
will be able to recover their respiration when the spring has: arrived,
while they remain buried among mud and water. On the contrary, it
may be admitted that they secrete themselves on the shore; where some
of them, under favourable circumstances, undergo some diminution in
their vital functions, and recover again in spring, while the rest of them
die. This, however, is by no means general, as is shewn by the trans-
migration of swallows. To confirm this proposition, it is necessary to












251

in Spain in the month of November, and brought it to Berlin,
and that it still lived on the needle in March, and moved its
feet. 'Thisis certainly a great deal. But deprive an insect of
the head, or separate the breast from the trunk, and the life is
soon completely extinguished ; and although in some, the feet,
when separated from the body, may still move, it cannot be
considered as any thing more than convulsive movements of
the muscles. |

How then can it be thought possible, that in man, the most
complicated of all created beings, the life of the parts could
remain when the re-action of the parts had ceased, which re-
ciprocally sustain the life of each other? And yet the most
distinguished characters have admitted and believed, that
when the head of a man is separated from his trank, life and
sensation remain in the other parts of his body. We know
also, that when the spinal marrow of animals is cut threugh,
death instantaneously follows, and the animal drops without
a single struggle ; and in man the same thing must take place.
How also can it be possible that a cerebral action should re-
main, when the blood has streamed from the largest vessels,
and the brain completely cellapsed, when even a full bleeding
from a vein in the arm so easily deprives a person of his senses.
Clossius indeed, p. 11, says, that there is always blood on
the brain ; this may be the case, but it is not in action, and
consequently affords no stimulus. Those symptoms which
have been viewed as the signs of life, have been nothing more
than convulsions of the muscles which have been provok-
ed by mechanical or galvanie stimuli. The fable related of
Charlotte Cordé, whose head, when struck off, is said to
have blushed from a blow on the cheek given by the execu-
tioner, can only be explained by some sort of change having
taken place on the surface of the skin ; for a determination of

bloeod to the superficial vessels of the cheek, no one in his
senges can admit, '






253
they vegetate; but is this being deprived of life? If it had
been said that they were elongated after death by the mois-
ture, then there might at least have been some reason in it ;
but this likewise would have been equally erroneous, for the
horny substance never extends after death. But who are
they who have seen such things take place ? Females, and
the weak-minded and credulous, to whom a beard may very
easily appear too long. Such a circumstance has never been
observed by the physician or naturalist, for 'the example of
Pareus is in vain applied to such a case. How many mum-
mies have been investigated, how many corpses are dissect-
ed yearly, and still this elongation has never been remarked !

HFem. No one will think it at all strange that Schubert (Abndungen
einer allgemeinen Geschichte des Lebens. Lpz. 1806, 7. 2. B. 1. S, 63.)
should incline to the belief in the growth of hair after death, who is
aware of his propensity to the mystical and wonderful, by which his
talents have not been applied to the advantage of science. It is pro-
bably he who has misled C. Gust. Carus (Versuch einer Darstellung des
Nervensystems. Lpz. 1814, 4to, S. 39.), when he speaks of t.lle re-
markable growth of nails and hair after deati.

Lettre du Prof. Soemmerring, sur le supplice de la Guillotine. In Mé-
moires de la soc. d'émul. P. 1. p. 266—277. Note sur V'opinion d. M.
M. Oelsner, Soemmerring et Sue touchant le supplice de la Guillotine.
Par P. J. G. Cabanis. ib. p. 278—293.—Dissertation physiologique
ete., par J. B. F. Léveillé. ib. p. 293—301. (Both against S.)

J. J. Sue, Recherches physiologiques sur la vitalité. Paris, an 6. 8vo. 4

C. Fr. Clossius, Ueber die Enthauptung. Tiib. 1797, 8vo. (with S.)

C. A. Eschenmayer, Ueber die Enthauptung.  Against the opinion
of Soemmerring. Tiib. 1797, 8ve.

J. Wendt, Ueber Enthauptung im Allgemeinen und iiber die Hinrich-
tung Troer's inshesondere. Breslau, 1803, 8vo. (On the side of S.)

Aug. Theod. Zadig, Beweis dass ein vom Rumpfe getrennter Kopf
sogleich das Bewusstseyn verliere. Bresl. 1803, 8vo.

Exposé: de quelques expériences faites sur le corps d'un supplicié im-

médiatement aprés son exécution ; suivi d'obss. physiologiques et pra-


















